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+ PREFACE. 


The character of the matter contained in this issue of the 
American Ephemeris and Nautical Almanac, and its arrangement, are 
practically the same as in the preceding volume, that for the year 
1912, excepting that ephemerides for observations of certain physical 
phenomena of the Sun and Moon and of the planets Mars and Jupiter, 
have been inserted in Part ITI. 

The volume is divided into three parts, as follows: 

Part I, Ephemerts for the Meridian of Greenwich, which gives 
the ephemerides of the Sun and Moon, the geocentric and heliocentric 
‘positions of the major planets, the Sun’s coordinates, and other funda- 
mental astronomical data for equidistant intervals of Greenwich mean 
time. . 

Part II, Ephemerts for the Meridian of Washington, which gives 
ephemerides of the fixed stars, Sun, Moon, and major planets for 
transit over the meridian of the Naval Observatory, Washington, 
which passes midway between the West and East Transit Circles of 
the Observatory. The mean places of the fixed stars and the data for 
their reduction are also included in this part. ! 

Part III, Phenomena, which contains predictions of phenomena 
to be observed, with data for their computation. Washington mean 
time for the meridian of the Naval Observatory is used throughout 
this part except in a few cases, notably those of eclipses, where Green- 
wich mean time seems more convenient. ‘Tables for the determination 
of latitude and azimuth from Polaris, tables for the conversion of 
time, and an alphabetical list of observatories with their latitudes, 
longitudes, and other data, are contained in this part. 

On November 2, 1910, when I assumed charge of the Nautical 
Almanac Office, the present volume, with the exception of about 35 
pages, was in type, and the computations for these pages were either 
finished or well advanced. . The entire volume was planned and the 
new matter, appearing in the Ephemeris for the first time with this 
volume, was selected by my predecessor, Professor Milton Updegraff, 
U.S. Navy. My connection with it has been confined to rearranging 
afew pages and writing up some of the explanatory matter. 


W. S. EICHELBERGER, 
Professor of Mathematics, U. S. Navy, 
Director Nautical Almanac. 
WASHINGTON, January, 1977. 
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Independence Day . . . . Friday, July 4 
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Thanksgiving Day . ; ; ; ; . Thursday, Nov. 27 
First Sunday in Advent . . . . . Sunday, Nov. 30 
Christmas Day ; . ; ; ; . Thursday, Dec. 25 
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INTRODUCTION. 


The Ephemeris for the Meridian of Greenwich, comprising Part I of this 
volume, has been constructed from various tables of the Sun, Moon, and planets, 
as stated below, and the ephemerides of these bodies for the meridian of Washing- 
ton contained in Part II have been computed from the same tables. 

The Ephemeris of the Sun is constructed from Professor NEwcoms’s Tables of 
the Sun, Astronomical Papers of the American Ephemeris, Vol. VI, part 1. 

The adopted value of the mean equatorial horizontal parallax of the Sun is 
8’ 80, Paris Conference, May, 1896. 

The Sun’s rectangular equatorial coordinates are computed from the longi- 
tudes and latitudes by the following formule: 


X = RceosA 
Y = RsinAcos w — 19.3R Ah 
Z=Rsinrsinw+ 44.5RA 


The reductions to mean equinox are computed by the formule— 


4X = + Yseco JA sin 1” 
AY = — Xcosm Adsin1’"’ + Z4wsin1'° + 9.1 7 Rsin (A + 6°) 
4Z = — Xsin@w 4Adsin1’’ — Y4@sin1’’ — 21.07 R sin (A + 6°) 


where the numerical coefficients are in units of the seventh place of decimals and 


R = the Sun’s radius vector, 
A = the Sun’s true longitude, 
fi = the Sun’s true latitude, expressed in seconds of arc, 
ao = the obliquity of the ecliptic, 
AA = the reduction of longitude for precession and nutation from the begin- 
ning of the Besselian fictitious year, 
4a = the reduction of the mean to the apparent obliquity, 
7 = the fraction of the year since the beginning of the Besselian fictitious 
year, 


The longitude, latitude, and parallax of the Moon are derived from HANSEN’S 
Tables de la Lune (London, 1857), the mean longitude being corrected as in 
previous years, beginning with the volume for the year 1883. The statement con- 
cerning these corrections which is contained in the volumes from 1883 to 1911, 
inclusive, is erroneous, in that they have not been computed strictly in accordance 
with the formula in NEwcomp’s Researches on the Motion of the Moon, part 1, page 
268, Washington Observations, 1875, Appendix II. That formula is, 


— 11.14 — 29/'.17 T — 3''.86 T? — V, — 0’’.09 sin A — 15’’.49 cos A, 
while the expression actually used is, 


— 1/14 — 29/.17 T — 3''.76 T? — V, — 15''.49 cos A. 
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In these formule T is the time in units of 100 years reckoned from 1800. 

The ephemerides of Mercury, Venus, and Mars are derived from Professor 
NEwcomp’s tables of these planets, Astronomical Papers of the American Ephemeris, 
Vol. VI, parts 2, 3, and 4. 

The ephemerides of Jupiter and Saturn are derived from the tables constructed 
in this office by Dr. GEORGE W. HILL, Astronomical Papers of the American Ephem- 
erts, Vol. VII, parts 1 and 2. 

The ephemerides of Uranus and Neptune are derived from Professor NEw- 
comp’s tables of these planets, Astronomical Papers of the American Ephemerts, 
Vol. VII, parts 3 and 4. 

The nutation used in computing the ephemerides of the Sun, Moon, and planets 
has been taken from Tables XXXII and XX XIII of NEwcoms’s Tables of the Sun, 
Astronomical Papers of the American Ephemeris, Vol. VI, part 1, and is given at 
intervals of five days on page 214. The formule from which the nutation is com- 
puted are as follows, the time interval T being expressed in units of 100 years, 
reckoned from 1900. See Tables of the Sun, page 26. 


Op = —(17''.234+0''.017 T) sin Q d€ = +.9’'.214 cos Q 


+ o’’.209 sin 2 Q —o’’.090 cos 2 Q 

— 1/257 sin 2 L +0’'.546 cos 2 L 

— o’’.049 sin (3 L+78°.7) +0o0’’.021 cos (3 L+78°.7) 
+ o.110 sin (L+75°.3) —o’’.009 cos (L—78°.7) 


The formule for the nutation used in computing the Besselian and Independent 
Star Numbers, pages 218-229, are as follows: 


Terms of Long Period. Terms of Short Period. 

Op = —(17''.234+0''.017 T) sin Q —o’’.204 sin 2 € 

+ 0/209 sin 2 Q +o’.o11 sin (C +I’) 

— 1/272 sin2 L +o0’'.068 sin (€ —I"’) 

+ o/'.126 sin (L—TI) —o’’.034 sin (2 C — Q) 

— o’’.050 sin (3 L—T’) —o’’.026 sin (3 C —I’’) 

+ o’’.o21 sin (L4+T) +o’’.o15 sin (C —2 L4+I”) 

+ o/.o12 sin (2 L— §) +o’'.006 sin 2 (€ —L) 
de = + (9/'.210+0''.0009 T) cos Q +0/’.088 cos 2 € 

— 0/’,090 cos 2 Q +0’’.018 cos (2€ — 9) 

+ o/'.552 cos 2 L +o’’.o11 cos (3 C —I’) 

+ 0/022 cos (3 L—-I) —o’’.005 cos (C +I’) 


o’’.o09 cos (L+ J’) 
o’’.007 cos (2 L— Q) 


The meaning of the symbols used and the manner in which these latter formulz 
have been employed in computing the ephemerides of the stars, pages 251 to 510, 
are explained on pages 216 and 217. The slight discrepancy between the terms in 
2 L in these two sets of formule is due to the correction of an error in the first set. 
See Bulletin Astronomique, 1898, Vol. XV, page 244. 

The list of 825 stars contained in Part II has been selected from NEwcoms’s 
Catalogue of Fundamental Stars, Astronomical Papers of the American Ephemerts, 
Vol. VIII, part 2. The mean places and annual variations of the stars have been 
taken from NEwcomp’s Catalogue, except that those of ¢ Hydri, 38 Horologii (G.), 
and z Centauri have been taken from Veroeffentlichungen des Koeniglichen Asiro- 


nomischen Rechen-Instituts zu Berlin, 1907, No. 33. 
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The relative accuracy with which the places of the stars are determined in 
both right ascension and declination may be estimated approximately from the 
mean errors for the year 1920, given on pages 511-517, and taken from Astronomical 
Papers of the American Ephemerts, Vol. VIII, part 2, pages 370-382. 

The constants of aberration, precession, nutation, and obliquity of the ecliptic, 
used in the reduction of stars to apparent place, are given on pages 213 and 214, 
and the formule for the computation of the Besselian and Independent Star Num- 
bers are given on page 216, the coefficients being those given by Professor Nrw- 
COMB in Bulletin Astronomique, 1898, Vol. XV, page 241. 

The terms of short period of the nutation depending on the Moon’s mean 
longitude are tabulated for Washington mean midnight of each day on pages 
231-232, and have been computed from the formule for these terms given above. 

The method by which the right ascensions and declinations of the stars inter- 
polated from the 10-day ephemerides (pp. 287-486) are corrected for the effect of 
these short-period terms is given on page 217. 

According to the formule on pages 216 and 217 the star constants a, b, c, d, 
a’, b’, c’, d’ are computed for each star from its mean place at the beginning of the 
year, but if strict accuracy is required they should be computed from the star’s | 
mean place at date, and the following second-order terms should be added to the 
usual expressions for the reduction from mean to apparent place, namely— 


To a—-a, 


8 
a: 
+0.000 003 iz sin at tan 8 
—0.000 149 t? cos & 

—0.000 0650 Tf? sin 2a 

+0.000 0103 sin 2 Q cos a tan 76 
—0.000 0107 cos 2 §2 sin 2a 
-+0.000 0620 sin 2 © cos at sec 28 
—0.000 0622 cos 2© sin 2a 
+0.000 0513 sin (© +§2) cos 2a 
—0.000 0507 cos (© +$2) sin 2@ 
-+0.000 0097 sin (© —§) cos 2a 


tan 6 sec 8 


To 6—6, 


+0.000 975 zt? sin 2a 
—0.000 023 cos 2 Q 
—0.000 080 cos 2 Q cos 2@ 
—0.000 077 sin 2 §3 sin 2a7 tan 6 
+0.000 040 cos 2 G) 

—0.000 467 cos 2@) cos 2@ 
—0.000 465 sin 2© sin 2a 
—0.000 039 cos (© +$2) 
—0,.000 380 cos (© + §2) cos 2a 
—0.000 385 sin (©) +Q) sin 2@ 


—~0,000 380 cos (Q —Q) sin 6 tan 6 


— 0.000 040 cos (© —§Q) cos 2a 
— 0.000 072 sin (© —QQ) sin 2a 


—0.000 0053 cos (© —§Q) sin 2a 


These terms are negligible for stars whose declination is numerically less than 
80°, but in computing the apparent places given in the American Ephemeris they 
have been applied whenever sensible. 

The apparent places of a Canis Majoris (Sirius), a Canis Minoris (Procyon), 
a Centauri, and 61 Cygni have been corrected for the effect of annual parallax, 
the adopted constants of parallax being 0’’.38, 0’’.27, o’’.75, and o’’.40, respectively. 

The apparent places of a Canis Majoris (Sirius), a Canis Minoris (Procyon), 
and a? Centauri, have been corrected for the effect of orbital motion, as tabulated 
on pages 98 and 99 of Veroeffenilichungen des Koeniglichen Astronomischen Rechen- 
Instttuts zu Berlin, 1907, No. 33. AUWER’S elements were used for Sirius and 
Procyon, and SEE’s elements for a? Centauri. The values of these corrections are— 


Sirius. Procyon. a? Centauri. 
1913.0 1914.0 1913.0 I914.0 1913.0 1914.0 
Aa —o0*.223 —0*.227 —o*.048 —0*.053 +0°.686 +0*.678 


Ad —0''.52 —0’'.66 


—o!'.57 —o!'.47 
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[In former issues of the American Ephemerts, values differing from the above 
were used for Sirius and Procyon and no correction was applied to a? Centauri.] 
The mean places of these three stars as printed are those derived from NEwWCOMB’S 
Fundamental Catalogue, without correction, and are assumed in each case to be 
the position of the center of gravity of the system. 

The values of 4a and 46 which are given for the companions to the stars 
y Andromeda, € Urse Majoris and 61 Cygni have been taken from the Greenwich 
10-year catalogue for 1890, those for a Crucis from the Cape Catalogue for 1900, 
and those for a? Geminorum from DoBERCK’s elements in the Astronomische Nach- 
richten, 1904, Vol. 166, page 145. 

The magnitudes of the stars have, with a few exceptions, been taken from 
Annals of the Harvard College Observatory, Vol. L,., 1908. 

In general, the names of the stars are the same as in NEwcoms’s Suggested 
List of Fundamental Stars, except that the Flamsteed number has been omitted 
in all cases where Greek or italic letters are available. In some cases the con- 
stellation and number of the uranometries of Heis or Gould have been used. In 
all such cases, Heis or the letter G in parentheses follows the constellation name, 
as, for example, 5 Cassiopeie (Heis) and 38 Horologii (G.). . 

The stars occulted by the moon, pages 566-569, have been selected from the 
catalogue of zodiacal stars contained in Vol. VIII, part 3, Astronomical Papers of 
the American Ephemeris, and the mean places for 1913.0 have been derived from 
the same catalogue. 

In Part III the elements of eclipses of the Sun and occultations of stars by the 
Moon are given in accordance with BESSEL’s method, the special forms employed 
being a modification of those developed in CHAUVENET’S Spherical and Practical 
Astronomy. 

In the computation of the elements of Eclipses, the following corrections 
to the longitude, latitude, and parallax of the Moon, as given on pages V—XII of 
the Greenwich Ephemeris, deduced by the late Prof. Simon NEwcomes from recent 
observations of occultations of stars by the Moon, have been applied. These 

corrections have been assumed in each case to be constant during the eclipse. 


G. M. T. dv db On 
1913 43 iad fr 
Mar. 22% of + 8.4 +1.0 +0.4 
Apr. 6 7 + 10.4 +0.9 +0.4 
Aug. 31 8 + 8.6 +1.1 +0.3 
Sept. 15 o + 9.0 +0.7 +0.3 
Sept. 29 18 + 8.6 +0.5 +0.3 


The satellites of Mars are computed from manuscript tables based upon 
elements deduced by Prof. WALTER S. HarsHMAN, U. 5. N. 

The eclipses of Jupiter’s satellites are computed from a Continuation of 
DAMOISEAU’S Tables. The occultations, transits, etc., are computed from Woo L- 
HOUSE’s tables, published in the British Nautical Almanac for 1835; Table II of 
each satellite having been adapted to DAMOISEAU’s tables. 

The Vth satellite of Jupiter is computed from manuscript tables based upon 
unpublished elements deduced from the observations of Prof. E. E. BARNARD. 

The differential coordinates of Jupiter’s VIth and VIIth satellites have been 
computed from elements and tables published in Lick Observatory Bulletin, 1906, 
Vol. IV, No. 112, and in Astronomische Nachrichten, 1907, Vol. 174, page 359, 
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The elongations and conjunctions of the satellites and the positions of the 
rings of Saturn are computed from manuscript tables based on Prof. H. Struve’s 
elements as published in Beobachtungen der Saturnstrabanten, Supplement 1, Pul- 
kowa Observations, St. Petersburg, 1888. The differential coordinates of Phcebe 
have been computed from elements and tables printed in the Annals of Harvard 
College Observatory, 1905, Vol. LIII, No. VI. 

The apparent dimensions of the rings of Saturn are computed from BESSEL’s 
data, except those for the dusky ring, which are based on the observations of 
various astronomers. 

The elongations of the satellites of Uranus are computed from the data of 
Professor NEwWCoMB’s Urantan and Neptunian Systems, Washington Observations, 
1873, Appendix I. 

The elongations of the satellite of Neptune are computed from manuscript 
tables based upon the late Prof. A. HaLL’s elements published in the Astronomical 
Journal, 1898, Vol. XIX, page 65. 

The adopted apparent semidiameter of the Sun at the Earth’s mean distance 
is 16’ 1’’.50; while in the computation of eclipses the value given by AUWERs in 
the A stronomische Nachrichten, 1891, Vol. 128, page 367, is employed, viz, 15’ 59’’.63. 

In the computation of the ephemeris for physical observations of the Sun, 
page 607, the following elements by CARRINGTON have been used: 


Inclination of the Sun’s equator to the ecliptic . . 2. . 1. 2. 1. 79158? 
Longitude of the ascending node of the Sun’s 

equatorontheecliptic . . . . 73° 40’ + 50’'.25 (¢ — 1850) 
Sidereal period of rotation (mean solar days) . woe ewe ew «6254.38 


The apparent semidiameter of the Moon is computed from the Moon’s equa- 
torial horizontal parallax, 7, by the formula, 
S = 0.272 506 # + 1’’.50 
where the constant 0.272 506 is based on data from occultations given by Mr. 
J. Peters in the Astronomische Nachrichten, 1895, Vol. 138, page 147; and the 
constant 1’’.50 is added to cover the average effect of irradiation. 
The value of the Moon’s semidiameter employed in the computation of eclipses 


is computed from the formula, 
S = 0.272 274 7 


The ephemeris for physical observations of the Moon, pages 608-615 has been 
computed from formule and elements given by F. Hayn in Abhandlungen der K. 
Sdchstschen Gesell. der Wissenschaften, Vols. 29 and 30, 1904, 1907. 


The notation used for the geocentric librations of the Moon is as follows: 
I = the mean inclination of the Moon’s equator to the ecliptic (=1° 327.1), 
§Q = the mean longitude of the Moon’s ascending node, or the mean longitude of the 
descending node of the Moon’s equator, 
C = the angle at the center of the Moon’s disk made by a lunar meridian with the circle 
of declination, counted from north to east on the apparent disk, 
\, A, B, a ‘ a, 6 = the geocentric longitude, latitude, right ascension, and declination of the Moon, 
£, 4, 2’, C = the quantities defined on page 212, where their values for the current year are given, 
y= Earth’s mean anomaly, 
g = Moon’s mean anomaly, 
@ = Angular distance of Moon’s perigee from the ascending node, 
b, i = Optical librations in latitude and longitude, respectively, 
8b, 6/ = Physical librations in latitude and longitude, respectively, 
6C = Physical libration of C. 
The Moon's geocentric librations in longitude and latitude or, in other words, the earth’s 
selenographic longitude and latitude, are equal to /+ 6/ and b + 46, respectively, and may be 
[Eph 13] 


xii INTRODUCTION. 


found, for any time, by means of the following formula, in connection with the tables given o 
pages 212 and 213:— 
f= — O’.617 sin 2 (§Q — A) 
A = sin I cos (§Q— A) 
tan B = tan / sin (Q — A) 


b=B-8 
Z=A’—C€ 
; 008 (A’ ++ 4 — $3) . .cos(@ — §Q’) 
sin C = sin cos 6 ont cos b 


6b = + 108’ sin (w +2) + 37’ sin (w —J — 11’ sin(ggta—J 
= + 12’ sing — 59’ sing’ — 18” sin 2w 
— [108 cos (w +2 — 37’ cos(w —D +11” cosg+uw—D)] tans 
6C = — [108’’ cos (w+ J) — 37’ cos (w — J) + 11’! cos(g+ uw —D] sec b 
The Sun’s selenographic latitude and longitude have been computed fron 
formulze the same as those given above except that the heliocentric coordinate 
of the Moon have been substituted for the geocentric coordinates. 
The following elements have been used in computing the ephemerides fo 
physical observations of the planets Mars and Jupiter: 
(er2t, 107 of + 15.565(t— 1905, 


Position of north pole of Mars . d= 54° 30’ 0” +12".60(t— 1905; 


-— m — 
Position of north pole of Jupiter .. e- c 33 wn u on co(t— oe 
Rotation period of Mars . . . oe ee 24" 37™ 22°.65 
. ; . Equatorial region ~ + « « « Gg! 50™ 30%.004 
Rotation period of Jupiter Great Red Spot. . . . . . 9! 55™40".340 
Longitude of Central Meridian of Mars, May 15, 1897, 
Greenwich Mean Noon. . . woe 6 « « 52°01 
Longitude of Central Meridian of Jupiter (Equatorial 
Region), July 14, 1897, Greenwich Mean Noon . . . . . . «47°%.31 
Longitude of Great Red Spot from Central Meridian of 
Jupiter, January 1, 1908, Greenwich Mean Noon. . . . « 120°%.49 


The position of the north pole of Mars is as given by Lown. and CROMMELIN 
(see Monthly Notices R. A. S., 1905, Vol. 66, page 56), while that of the north pole of 
Jupiter has been deduced from the position given by DAmorsEau for 1750 (see 
Tables Ecliptiques des Satellites de Jupiter, page (1)). The rotation periods of Mars: 
and of the equatorial region of Jupiter and the longitudes of the central meridians 
of Mars and of the equatorial region of Jupiter are according to MarTH (see 
Monthly Notices R. A. S., 1896, Vol. 56, pages 395-403 and 517-524). The rotation 
period of the Great Red Spot of Jupiter is a recent value by BARNaRD, and its 
longitude from the Central Meridian is deduced from observations by BARNARD 
published in Astronomische Nachrichten, 1908, Vol. 178, page 390. 

The adopted semidiameters of the planets are given on page xv, and their 
stellar magnitudes have been computed from formule given by Dr. G. MUELLER 
in Publicationen des Astrophystkalischen Observatoritums zu Potsdam, 1893, Vol. 8, 
page 366. 

In the list of observatories, pages 670-679, the latitudes given are in most 
cases astronomical. In some instances they have been determined by geodetic 
triangulation from other points. The reductions from geographic to geocentric 
latitude, g’-—, and the distance from the center of the earth, p, are computed 


from the formule for CLARKE’s Spheroid of 1866 as given on page xiv. 
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CHRONOLOGICAL ERAS AND CYCLES. 


CHRONOLOGICAL ERAS. 


BE YEAR 1913, WHICH COMPRISES THE LATTER PART OF THE 137TH AND THE BRGINNING OF THE 
138TH YEAR OF THE INDEPENDENCE OF THE UNITED STATES OF AMERICA, CORRESPONDS TO-— | 


The year 6626 of the Julian Period; 

‘* 7421-7422 of the Byzantine era, the year 7422 commencing on Sep- 
tember 1; 

a 5673-5674 of the Jewish era, the year 5674 commencing on October 
2, or, more exactly, at sunset on October 1 ; 

ff 2666 since the foundation of Rome, according to VARRO; 

“ 2660 since the beginning of the era of NABONasSAR, which has been 
assigned to Wednesday, the 26th of February of the 3967th 
year of the Julian Period; corresponding, in the notation of 
chronologists, to the 747th, and, in the notation of astronomers, 
to the 746th year before the birth of Curist; 

“ 2689 of the Olympiads, or the first year of the 673d Olympiad, 
commencing in July, 1913, if we fix the era of the Olympiads 
at 77514 years before CurRIstT, or near the beginning of July of 
the year 3938 of the Julian Period; 

““ 2225 of the Grecian era, or the era of the SELEUCIDa, which began 
near the vernal equinox of the year, — 311=B. C. 312, = 4402 
of the Julian Period; 

* 1629 of the era of DIOCLETIAN; 

‘“ 2573 of the Japanese era and to the 46th year of the period entitled 
‘*Meiji.”’ 

The year 1332 of the Mohammedan era, or the era of the Hegira, begins on 
be 30th day of November, 1913. 

The first day of January of the year 1913 is the 2,419,769th day since the com- 
nencement of the Julian Period. 


CHRONOLOGICAL CYCLES. 


ominical Letter . . ... &E SolarCycle . ..... 18 
pact . 2. . wee ee 2D Roman Indiction . .. . II 
amar Cycle or Golden Number = 14 Julian Period. . . . . . 6626 


[Eph 13] xiii 


ASTRONOMICAL CONSTANTS. 


Solar Parallax ......... . . . . +. £2880 





Constant of Nutation. . .... . . . +. . . ~ 9g.21} Paris Conference. 
Constant of Aberration . . . . . . . ~ « + + 20.47 

: ” ” _ 
General Precession Fore 50 2564 +0 000 222(t 1900) Newcomb. 
Obliquity of the Ecliptic . . . . 23° 27’ 8''.26—0''.4684(t— 1900) 
Equatorial Horizontal Parallax of the Moon . . . . 57’ 2’’.63* (Newcomb). 


Mean distance Earth to Moon 384 395 kilometers= 238 851 miles, or 60.2669 radii. 

Mean distance Earth to Sun 149 499 935 kilometers= 92 894 767 statute miles. 

Velocity of light 299 860 kilometers= 186 324 statute miles per second (Newcomb 
and Michelson). 

Light travels unit distance in 498°.566. 

Gaussian Gravitation Constant, tk=0.017 202 099 = 3 548’’.187 61. 


m m 
Acceleration in one sec. due to gravity, g= 9.8060— 0.0260 cos 2p— 2 g.t 


in mm | > Helmert. 
Length of seconds pendulum, /=0.993 549— 0.002 631 cos 2p— R Lt 
Length of the year: 4 
Tropical (ordinary) 365.242 198 79— 0.000 000 0614 (t— 1900) 
Sidereal . . . . 365.256 360 42+ 0.000 000 oo11 (t— 1900) } Newcomb. 
Anomalistic . . . 365.259 641 34+0.000 000 0304 (t — 1900) 
Eclipse . . . . 346.620000 +0.00000036 (t—1900) 
Length of the month: 4 dhm s 
Synodical (ordinary) - + « + « 29.530 588=29 12 44 2.8 
Tropical . . . - 2 ee ee 27.321 582=27 7 43 4.7 
Sidereal . 2. 2. 1. . 1. 1.) .) . 27.321 661=27 7 43 11.5} Hansen. 
Anomalistic . . . . . . . . . 27.554550=27 13 18 33.1 
Nodical . . . . . . . . . . 27.212219=27 5§ 5 35.7 
Length of the day: hom s 
Sidereal . . . . . . 2... . +. 23 56 4.091 of mean solar time. 
Mean Solar... . . 24 3 56.555 of sidereal time. 


Dimensions of the Earth (Clarke’ S Spheroid of 1866): 
Equatorial Radius, a= 6378.206 kilometers or 3963.23 statute miles. 





Polar Radius, b=6356.584 ‘“ or3949.79 “ “ 
Flattening, a-b 1 
@ 295.0 


eB 


O =log e= 8.915 251 28 





Logarithm of the eccentricity 


Logarithm radius= log p= 9.999 +645 + 0.000 7374 COS 2 P— 0.000 COIY Cos 4p. 
Reduction from geographic latitude g to geocentric latitude 9’, 


gp’ — p= —11' 40''.44 Sin 29+ 1'’.19 sin 4@. 
I meter= 3.280 8333 feet. 1 foot=0.304 8006 meters. 
I statute mile = 0.868 392 nautical or geographical miles. 
1 nautical mile= 1.151 553 statute miles. 


* Used in the computation of eclipses. The parallax used in the computation of the ephemeris of the Moon 
contained in this volume is 57’ 2’’.23 (Hansen). 

¢ k? is the acceleration due to the Sun's attraction at the mean distance of the Earth from the Sun, which is. 
also the astronomical unit of distance, the unit of time being one mean solar day. 

I p=latitude, A= elevation above sea level in meters, and log R= 6.80416. 
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ASTRONOMICAL CONSTANTS. 


SEMIDIAMETERS OF THE SUN, MOON, AND PLANETS. 


At mean 
At unit least In Kilo- In Statute 

Name. Distance. Distance. meters. Miles. Authority. 
Sun... we ele le OTS 859.63 - 695 533-61 432 183.68 Auwers. 
Moon. . . . . . . « XI5 32.58* to I 737-96 I 079.91 Newcomb. 
Mercury . . . .... 3.34 5.45 2 420.82 1 504.24 Le Verrier. 
Venus. . . ..... 8.55 30.90 6 197.01 3, 850.67 Peirce. 
Mars . . . . . 2 ss 5.05 9.64 3 660.22 2 274.37 Peirce. 
Jupiter (Equatorial) . I 40.20 23.84 72 624.56 45 127.16 Am. Eph. 
Jupiter (Polar). . . . . I 34.12 22.40 68 217.80 42 388.90 Peirce. 
Saturn (Equatorial) . I 24.88 9.94 61 520.69 38 227.48 Barnard. 
Saturn (Polar) . 1 17.47 9.07 56 149.95 34 890.23 Barnard. 
Uranus ........ 33.52 1.84 24 295.16 15 096.43 Am. Eph. 
Neptune. . . ... . 38.66 1.33 28 020.61 17 411.34 Am. Eph. 


ELEMENTS OF THE PLANETARY ORBITS FOR THE EPOCH 1913—January o4 G. M. T. 


Mean Dis- Sidereal Mean daily Synodic Eccen- 

Name. tance, Period. Motion. Period. tricity. 
¥ Mercury. . . . . . 0.387.099 0.240 85 14 732.420 0.31726 0.205 6169 
9 Venus ..... . 0.723 331 0.615 21 5 767.670 1.598 72 0.006 8145 
@® Earth . .. . =. . + 1,000000 1.000 04 3 548.193 woe 0.016 7456 
é Mars wo 6 6 « «© e)~)©61523 688 1.880 89 I 886.519 2.135 39 0.093 3207 
UY jupiter . . . . . . 5.202 803 11.862 23 299.128 1.09211 0.048 3586 
h Saturn . . . . . . 9.538 843 29.457 72 120.455 1.03518 0.055 8447 
6 Uranus . .... 19.190 978 84.015 29 42.23 1.012 09 0.047 0809 
Y Neptune. . . . . . 30,070672 164.788 29 21.53 1.006 14 0.008 5415 

\ 

Inclina- Mean Longi- Mean Longi- Mean Longi- Logarithm of 

tion to the tude of the tude of the tude at the Mass in unit 

Name. Ecliptic. Node. Perihelion. Epoch. of Sun’s Mass. 
8 Mercury. . . 7 O 11.2 47 18 0.0 76 6 69 168 47 6.67 3.221 8487—10 
9 Venus . . . 3 23 37.5 75 53 47-8 130 20 48.7 29 51 50.61 4.389 3398-10 
® Earth . ee ae IOI 26 39.6 99 33 0.81 4.482 2896—10 
é Mars - » . I §I 1.0 48 53 10.3 334 27 28.1 262 2 14.99 3.509 5499—I10 
YU jupiter . . . 1:18 28.9 99 34 9.6 I2 55 15.9 272 44 54.03 6.979 9082—10 
h Saturn . . . 2 29 30.4 112 53 49.1 QI 20 36.5 65 36 47.08 6.455 7335—10 
6 Uranus . . . © 46 21.8 73 33 20.4 £169 15 23.6 299 14 48.27. 5.6407528—10 
Y Neptune. . . 1 46 40.8 130 49 18.4 43 52 9.2 113 36 21.82 5.705 5338-10 


The elements of the four inner planets are derived from those given by New- 
comb in Vol. VI of the Astronomical Papers of the American Ephemeris, and are 
the same as those used in computing the ephemerides of these planets. Those of 
Jupiter, Saturn, Uranus, and Neptune are taken from Vol. VII of the Astronomical 
Papers for the epoch of the tables. They are reduced to 1913 by applying Le 
Verrier’s variations, and can not be regarded as being strictly identical with the 
elements used in computing the ephemerides of those planets in this volume. 


_, *At mean distance. See Ast. Papers Am. Eph., Vol. IX, p. 40. For the values of the semidiameter used in 
this volume see page xi. 
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SYMBOLS AND ABBREVIATIONS. 


"SIGNS OF THE PLANETS, ETC. 


© The Sun. é Mars. 
€ The Moon. 3% Jupiter. 
¥ Mercury. kh Saturn. 
9 Venus. 6 Uranus. 
® The Earth. Y Neptune. 
SIGNS OF THE ZODIAC. 
; 1. Y Aries. A 7, w= Libra. 
Spring 2. ¥ Taurus. Siena. 8. m Scorpius. 
igns. 3. Gemini. igs. 9. ff Sagittarius. 
4. 95 Cancer. 10. ¥§ Capricornus. 
Same} 5- & Leo. wena It. s¢ Aquarius. 
Signs. 6. m Virgo. "BNS- (12, € Pisces. 
ASPECTS. 
6 Conjunction, or having the same Longitude or Right Ascension. 
O Quadrature, or differing + 90° in Longitude or Right Ascension. 
& Opposition, or differing 180° in Longitude or Right Ascension. 
ABBREVIATIONS. 
§3 Ascending Node. ° Degrees. 
?§ Descending Node. ’ Minutes of Arc. 
N. North. 7’ Seconds of Arc. 
S. South. h Hours. 
E. East. m Minutes of Time. 
W. West. 6 Seconds of Time. 


xvi 
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PART L. 





ASTRONOMICAL EPHEMERIS FOR THE 
MERIDIAN OF GREENWICH. 
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2 
o 5 i 
Pthe | Be 
Week. os 

A 

Wed. | 1 
Thur. | 2 
Fri. 3 
Sat. 4 
SUN.| 5 
Mon. | 6 
Tues. | 7 
Wed. | 8 
Thur. | 9 
Fri. | 10 
Sat. [11 
SUN. | 12 
Mon, | 13 
Tues. | 14 
Wed. [15 
Thur. | 16 
Fri. | 17 
Sat. | 18 
SUN. | 19 
Mon. | 20 
Tues. | 21 
Wed. | 22 
Thur. | 23 
Fri. | 24 
Sat. | 25 
SUN. | 26 
Mon. | 27 
Tues. | 28 
Wed. | 29 
Thur. | 30 
Fri. 31 
Sat. | 32 


AT GREENWICH APPARENT NOON. 


Apparent Right 


scension. 


h m 8 


18 45 41.24 
1850 6.25 


18 54 30.93 


18 58 55.25 
19 319.17 
19 7 42.66 


I9I2 5.70 
19 16 28.25 
19 20 50.27 


19 25 11.74 
19 29 32.64 
19 33 52-94 


19 38 12.60 
19 42 31.60 
19 46 49.94 


19 51 7.59 
19 55 24.52 
19 §9 40.72 


20 356.19 
20 8 10.90 
20 12 24.85 


20 16 38.03 | 
20 20 50.44 


2025 2.07 


20 29 12.91 
20 33 22.97 
20 37 32.24 


20 4I 40.73 | 
20 45 48.42 
20 49 55-30 
20 54 1.37 


2058 6.64 


JANUARY, 1918. 





THE SUN’S 
Diff. for ] Apparent Decli- | Diff. for 
1 Hour nation. 1 Hour. 





°o é ow itd 


s 
11.05019.23 2 14.8 }+12.06 


11.035 
11.020 


11.005 
10.988 
10.969 


10.949 
10.928 


10.905 


10.882 
10.858 
10.832 


10.805 
10.778 | 
10.749 


10.720 
10.690 
10.660 


10.629 


10.597 
10.565 


10.533 
10.501 
10.468 


10.435 
10.402 


10.369 


10.336 
10.303 
10.270 
10.236 


13.20 
14.34 


22 57 11.7 
22 51 41.1 


22 45 43.2 |+15.48 
22 39 18.1 | 16.61 
22 32 26.0| 17.73 


2225 7.2 |+18.84 
2217 21.8| 19.94 
22 910.0] 21.03 


22 O 32.1 [22.11 
21 51 28.5] 23.18 
21 41 59.4| 24.24 


21 32 §.0 |+2§.29 
21 21 45.7| 26.32 
2111 1.8] 27.34 


20 59 53-5 |+28.35 
20 48 21.2! 29.34 
20 36 25.3 | 30.32 


20 24 6.1 |+31.28 
20 II 24.0| 32.23 
19 58 19.2 | 33.17 


IQ 44 §2.0 |+34.09 
19 3I 2.9] 35.00 
19 16 52.2] 35-90 


IQ 2 20.3 |+36.77 
18 47 27.4 | 37-63 
18 32 13.9; 38.48 


18 16 40.2 |+39.31 
18 046.7 | 40.13 
17 44 33-8 | 40.93 
1728 1.9| 41.72 


10.202 [8.17 II 11.3 |+42.49 


Semidiam- 
eter. 


16 17.89 
16 17.89 
16 17.88 


16 17.87 
16 17.85 
16 17.83 


16 17.81 
16 17.78 
16 17.75 


16 17.72 
16 17.68 
16 17.63 


16 17.58 
16 17.52 
16 17.46 


16 17.40 


16 17.34 
16 17.27 


16 17.19 
16 17.10 
16 17.01 


16 16.91 
16 16.81 
16 16.70 


16 16.58 
16 16.46 
16 16.34 


16 16.20 
16 16.06 
16 15.92 
16 15.78 


16 15.63 





10 49.23 
Il 7.33 
II 24.67 


II 41.25 
II 57.06 


I2 12.09 


12 26.34 
12 39.80 
12 52.48 


13 4-37 
13 15-47 
13 25-77 
13 35.26 





1.187 


1.175 
-161 


| on! 


ond 


-145 
-128 


-IIO 


| = 


1.0g0 
1.069 
1.046 


1.023 
0.999 
0.973 


0.946 
0.919 
0.891 


0.862 
0.832 
0.801 


0.770 
0.739 
0.707 


0.675 


0.643 
O.611 


0.578 


0.545 
0.512 


0.479 
0.446 
0.413 
0-379 


13 43-94 | 0.346 
| 


Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidereal time. 
The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 


Il. JANUARY, 1913. 3 
AT GREENWICH MEAN NOON. 






















THE SUN’S Equation of 


Time to be 
Diff. for} or Right Ascen- 
Subtracted 1 Houwr.} = sion of Mean 


Apparent Right Apparent Decli- 
Ascension. nation. 











°e & os ” 





hk m s 8 m 

Wed. | 1918 45 40.58} 11.046]S. 23 2 15.5 |+12-05] 3 

Thur.| 2918 50 5.50]}11.032] 22 57 12.6] 13.19] 4 1.81) 1.175]18 46 3.69 
Fri. 3118 54 30.10] 11.017] 22 51 42.2] 14.33] 4 29.85/ 1.161118 50 0.25 
Sat. 4118 58 54.34| 11-002] 22 45 44.5 |+15-47] 4 57-53|1-145]18 53 56.81 
SUN.| 5419 3 18.18] 10.985] 22 39 19.6] 16.60] 5 24.81 | 1.128]18 57 53.37 
Mon. | 6119 7 41.60| 10.966] 22 32 27.7| 17-72] § 51.67/1.110]19 I 49.93 
Tues. | 7] 19 12 4.56] 10.946] 22 25 9.1 [+18.83] 6 18.07] 1.090] 19 5 46.49 
Wed. | 8] 19 16 27.03] 10.925] 22 17 23.9] 19-93] 6 43.98| 1.069] 19 9 43.05 
Thur. | 9] 19 20 48.97| 10.903] 22 9g 12.4] 21.02] 7 9.37| 1.046119 13 39.60 
Fri. | 10f 19 25 10.37| 10.880] 22 O 34.9 |+22.10] 7 34.21 | 1.023119 17 36.16 
St. [1119 29 31.20] 10.856] 21 51 31.6| 23-17] 7 58.47 | 0.999 IQ 21 32.72 
SUN.) 12} 19 33 51.43| 10.830] 21 42 2.8] 24.23] 8 22.14 0.973119 25 29.28 
Mon. | 13} 19 38 11.02] 10.803] 21 32 8.7 |+25.27] 8 45.18 | 0.946] 19 29 25.84 
Tues. | 1419 42 29.96] 10.776] 21 21 49.7] 26.30] 9 7.57|9.919]19 33 22.40 
Wed. [15119 46 48.24] 10.747] 21 11 6.1] 27-32] 9 29.28] 0.891] 19 37 18.96 
Thur. |16] 19 51 5.83 | 10.718] 20 59 58.1 |+28.33] 9 50.31 0.862] 19 41 15.51 
Fri, |171719 55 22.71 | 10.688] 20 48 26.2| 29.32] 10 10.63 | 0.832 IQ 45 12.07 
Sat. [18] 19 59 38.86] 10.658] 20 36 30.7 | 30.30] 10 30.23 0.801] 19 49 8.63 
SUN.|}19]20 3 54.28] 10.627] 20 24 11.8 |+31.26] 10 49.09 | 0.770] 19 53 5.19 
Mon. |20]20 8 8.94] 10.595] 20 II 30.0] 32.21] 11 7.19/0.739]19 57 1.74 
Tues. | 21] 20 12 22.84] 10.563] 19 58 25.5| 33-15] 11 24.54/0.707]20 0 58.30 
Wed. | 22] 20 16 35.98 | 10.531 19 44 58.7 |+34.07] II 41.13 ,0.675]20 4 54.86 
Thur. 23] 20 20 48.35] 10.499] 19 31 9.9] 34.98] 11 56.94/ 0.643] 20 8 51.42 
Fri. §24]20 24 59.94] 10.467] 19 16 59.5| 35-88] 12 11.97| 0.611120 12 47.98 
Sat. 254} 20 29 10.75 | 10.434 19 2 27.9 |+36.76] 12 26.22 | 0.578 20 16 44.53 
SUN, 26] 20 33 20.78 | 10.401 18 47 35.3| 37-62] 12 39.69 | 0.545] 20 20 41.09 
Mon. 27] 20 37 30.02| 10.368] 18 32 22.2; 38.47] 12 52.38] 0.512120 24 37.65 
Tues, 28] 20 41 38.47 | 10.335] 18 16 48.8 |+39.30]13 4.27/0.479120 28 34.20 
Wed. 29120 45 46.13] 10.302] 18 0 55.6] 40.12] 13 15.37 | 0-446 20 32 30.76 
Thur. | 30] 20 49 52.99] 10.269] 17 44 43.0] 40.92]13 25.67 | 0.413] 20 36 27.32 
Fri. | 31} 20 53 59.05 | 10.236] 17 28 11.3| 41-71 ]13 35-17 | 0.379]20 40 23.88 
Bat. 32120 58 4.30 | 10.202 S. 17 II 20.9 +42.48 13 43.86 | 0.346 20 44 20.43 





—_— - -——_—— — 





Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. | Diff. for 1 Hour, 
The sign + prefixed to the hourly change of declination indicates that south declina- +9*.8565. 
tions are decreasing. (Table ITI.) 


Day of the 
Month. 
Day of the 
Year 


eee | eee eee 


I I 
2 2] 281 
3 3 1 282 
4/ 4] 283 
5| 5 | 284 
6 6] 285 
7 71 286 

8 | 287 
9 9 | 288 

10 | 10 J 289 

Ir | 11 | 290 

I2 |} 12 | 291 

13 | 13 | 292 

14 | 14] 293 

15 | 15 | 294 

16 | 16] 295 

17 | 17 | 296 

18 | 18 | 297 

19 | 19 | 298 

20 | 20] 299 

21 | 21 | 300 

22 | 22] 301 

23 | 23 | 302 

24 | 24] 303 

25 | 25 | 304 

26 | 26] 305 

27 | 27 | 306 

28 | 28] 307 

29 29 | 309 

30 | 30] 310 

31 | 31 7 31% 

32 | 32 | 312 


JANUARY, 1913. 


AT GREENWICH MEAN NOON. 





THE SUN’S 


True Longitude. 


37 17-7 


40 48.9 
4I 58.5 
43. 755 


44 16.0 
45 23.8 
46 30.8 


47 37-1 
48 42.6 


49 47.2 


50 50.9 
51 53.8 
52 55.8 


53 57-0 
54 57-4 
55 57-1 


56 56.2 
57 54.6 
58 52.4 


59 49-5 
Oo 46.0 


I 41.8 


2 36.8 


3 31.0 


30 
31 
32 


33 
34 
36 


37 
39 


40 
41 
43 


45 
46 


47 
48 
49 


50 
51 
52 


33 
54 
35 


56 


57 
58 


wo = 


152.93 
152.44 
152.95 


14.0 
24.4 
35.0 


45.8 | 152.96 
56.7 | 152.96 
7.5 | 152.96 


18.2 
28.8 


39.0 


48.8 | 152.91 
58.2 | 152.89 
7.1 | 152.87 


152.95 
152.94 
152.93 


152.84 
152.81 
152.78 


15.4 
23.0 


29-9 


36.0 
41.3 
45-7 


152.75 
152.71 
152.68 


152.64 
152.61 
152.57 


49.2 
51.9 
53-7 


152.54 
152.50 
152.47 


54-7 
5§-O 
54.6 


53:5 | 152-45 
51.7 | 152.42 
49-3 | 152.39 


46.3 | 152.36 
42.6 | 152.34 
38.2 : 152.31 
33.0 ! 152.28 


27.1 | 152.24 
| 





9.992 6576 
9.992 6594 
9.992 6632 


9.992 6688 
9.992 6762 
9.992 6853 


9.992 6961 
9.992 7087 
9.992 7230 


9.992 7390 
9.992 7568 
9.992 7765 


9.992 7981 
9.992 8217 
9.992 8474 


9.992 8752 
9.992 9053 
9.992 9379 


9-992 9730 
9-993 O107 
9-993 9512 


9.993 0944 
9.993 1404 
9.993 1892 


9.993 2408 
9-993 2949 
9-993 3515 


9-993 4103 
9-993 4713 
9-993 5342 
9-993 5990 


9.993 6655 





+ 0.4 


+ 9.4 
10.2 
11.1 


+12.0 
13.0 
14.1 


+15.2 
16.3 
17.4 


+18.6 
19.8 
20.9 


+22.0 
23.0 
24.0 


+24.9 
25.8 
26.6 
27.3 


+28.0 


Nors.—The longitudes in the column J are referred to the true equinox of their own date, 
while those in the column 2’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 


ITr. 


Mean Time of 
Sidereal Noon. 


— 


qn CA CA pe 
mon OWNS 


57 


53 
49 
45 


41 
37 
33 


29 
25 
21 


18 


14 
Io 


58 


54 
50 
46 


42 
34 
30 


26 
22 


19 


WD WWWW WWW WHoOW Wh ADH AHP HEL FRR FU 


15 


8 
0.79 
4.88 
8.96 


13.05 
17.14 
21.22 


25-31 
29.40 
33-48 


37-57 
41.66 


45-75 


49.84 
53-92 
58.01 


2.10 
6.19 
10.28 


14.36 
18.45 
22.54 


26.63 


30.71 
34.80 


38.89 
42.98 
47.07 


51.16 
55-25 
59-34 

3-42 


7.51 


Diff. for r Hour, 
—9*.8296. 
(Table IT.) 


IV. 











SEMIDIAMETER. 


| Duy of the Month. 






bm 


15 42.1 


ww /N 








Ain 











7114 54.7 | 14 52.2 
8114 50.0 | 14 48.1 
9114 46.6 | 14 45.5 











10} 14 44.8 | 14 44.5 
IN] 14 44.7 | 14 45.5 
12].14 46.9 | 14 48.8 







































24116 40.5 | 16 37.3 
251 16 33.0 | 16 27.8 
26116 21.9 | 16 15.4 














15 31.4 | 15 26.8 
15 22.4 | 15 18.2 


15 14.3 | 15 10.5 
1§ 69/15 3.5 
15 0.3 | 14 57-4 


14 51-4 | 14 §4-7 
14 58.6 | 15 3.2 
15 8.4 | 15 14.3 


15 20.7 | 15 27.7 
15 35.1 | 15 42.8 
15 50.7 | 15 58.7 


16 6.6 | 16 14.2 
16 21.2 | 16 27.6 


16 33.1 | 16 37.5 


16 40.8 | 16 42.7 
16 43.3 | 16 42.6 


16 8.6 | 16 1.5 


15 54.4 | 15 47.5 
15 40.7 | 15 34-1 
15 27.9 | 15 22.1 
15 16.7 | 15 11.8 


I5 7.2 | 15 3.1 


JANUARY, 19138. 
GREENWICH MEAN TIME. 


—— 


THE MOON’S 


HORIZONTAL PARALLAX. 








Noon. | P Hour, | Midnight. | Pifour 
57 28.11 | -1.541 | 57 9.91 | —1.490 
§6 52.36 | 1.433 | 56 35.52 1.371 
56 19.43 | 1.309 | 56 4.09] 1.246 
55 49.50 | —1.185 | 55 35-64 | 1.125 
55 22.49] 1.065 | 55 10.08| 1.002 
54 58.44 | 0.937 | 5447-61 | 0.866 
54 37-65 | —0.793 | 54 28.61 | -0.712 
54 20.60 | 0.621 | 54 13.74| 0.521 
54 8.15] 0.410 | 54 3.95] 0.288 
54 1.29] —0.154 | 54 0.31 | —0.007 
54 1.17 | +0.153 | 54 4.02 | +0.324 
54 8.99] 0.505 | 54.16.20] 0.697 
54 25.75 | +0.894 | 54 37.69 | +1.095 
54 52.06| 1.299 | 55 8.86] 1.501 
55 28.06} 1.698 | 55 49.56| 1.884 
56 13.20 | +2.053 | 56 38.73 | +2.199 
57 5.871 2.319 | 57 34.24 | 2.403 
58 3.37 | 2.442 | 58 32.67! 2.433 
59 1.54] +2.372 | 59 29.32 | +2.249 
59 55-27 | 2.066 |60 18.67 | 1.824 
60 38.80 | 1.526 | 60 55.08| 1.180 
61 6.97 | +0.797 | 61 14.11 | +0.390 
61 16.32 | —0.022 | 61 13.60 | —0.428 
61 6.14 | 0.811 | 60 54.27 | 1.161 
60 38.49 | —1.463 | 60 19.40 | -1.711 
59 57-66] 1.905 | 59 33.92 | 2.044 
59 8.84] 2.129 | 58 43.03; 2.165 
58 17.05 | —2.160 | 57 51.36 | —2.116 
57 26.36] 2.046|57 2.37] 1.951 
56 39.63 | 1.838 | 5618.31 | 1.714 
55 58.53] 1-582 | 55 40.33 | 1-450 
55 23-73 | —1.317 |! 55 8.73 | -1.184 





h 
19 
20 
21 


22 
23 


=~ me 


CON DQ Cnc ft WG N 


12 
13 
14 


15 
16 
16 


17 
18 


19 
20 


21 


m 
49.6 
39-5 
31.6 


25.4 
19.6 
5 


12.6 


3.0 
50.1 


34.0 
15.4 
55.0 


34.1 
13.7 
55-3 


40.0 
29.4 
24.4 


25.0 
29.7 
35.2 


38.4 
37-2 
31.4 


22.1 
10.5 


58.3 


46.6 


36.3 
28.0 
21.2 


15.1 


UPPER TRANSIT. }| AGE. 


Meridian of | Diff. for 


Greenwich. | x Hour. 


™ 
2.04 
2.12 
2.21 


2.26 
2.24 


2.16 
2.04 
1.89 


1.77 
1.68 


1.63 


1.63 
1.68 


1.79 


1.95 
2.17 
2.41 


2.63 


2.73 
2.70 


2.54 


2.35 
2.18 


2.06 


1.99 
2.00 


2.04 
2.11 
2.19 
2.24 





Noon. 





d 
23.8 
24.8 
25.8 


26.8 
27.8 
28.8 


0.1 
I.I 
2.1 


3.1 
4.1 
5.1 


6.1 


7.1 
8.1 


9.1 
10.1 
11.1 


12.1 
13.1 
14.1 


15.1 
16.1 


17.1 


18.1 


19.1 
20.1 


21.1 
22.1 
23.1 
24.1 


25.1 





6 JANUARY, 1913. Vv. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 



















. Diff. | pier. Diff. Dif. 
Hour.| Right Ascension.| for Declination. for [Hour.| Right Ascension.| for Declination. for 
x Min. 1 Min. 1 Min. 1 Min. 


























WEDNESDAY t. FRIDAY 3. 


hm  =°%8 
15 36 18.98 2.2305 S.23 17 4 











b m 8 8 ° 0 ” # 
© | 13 53 21.86 | 2.0690 |S. 13 46 46.2 | r4.14r] 0 1.4 | 026% 
1 | 13 55 26.07 | 2.0715] 14 © 52.2 | 14.062] T | 15 38 32.92 | 8.2392] 23 26 53.3 9.136 
2 | 13 57 30.44 | soz] 14 14 53-6] 13.983] 2 | 15 40 47.08 | 2.2378} 23 35 57-7 | 9-010 
3 | 13 59 34.96 | 2.0766| 14 28 50.2 | 13.903f 3 | 15 43 1.46 | 2.2415] 23 44 54.5] 8.582 
4 | 14 1 39.63 | 2.0792] 14 42 42.0| 13.823) 4 | 15 45 16.06 | 2.2450) 23 53 43-6| 8.756 
5 | 14 3 44-47 | 2088] 14 56 29.0] 13.742] 5 | 15 47 30.86 | 2.2485] 24 2 25.0] 8.626 
6 | 14 5 49.47 | 20847 | 15 10 11.0 | 13.659] 6 | 15 49 45-88 | 2.0590] 24 10 58.7 | 8.497 
7114 7 54-64 | 2.0876] 15 23 48.1 | 13.5769 7 | 15 52 1.10 | 2.2554; 24 19 24.6) 8.366 
8 | 14 9 59.98 | 2.0904| 15 37 20.1 | 13.4921 8 | 15 54 16.53 | 202589 | 24.27 42.6 | 8.234 
9 | 1412 5.49 | 2.0933] 15 50 47-0| 13.409] 9 | 15 56 32.17 | 2.264 24 35 52-7] 8.102 
10 | 14.14 11.18 | 2.0963| 16 4 8.7 | 13.317] 10 | 15 58 48.02 | 2.2657 | 24 43 54.8 | 7.968 
Ir | 14 16 17.05 | 2.0998} 1617 25.1 | 13.2a9f II | 16 1 4.06 | 2.2690| 24 51 48.9] 7.835 
12 | 14 18 23.10 | 2.102 | 16 30 36.2 | 13.141 12 | 16 3 20.30 | 2.2723! 24 59 35.0] 7.701 
13 | 14 20 29.34 | 2.1055 | 16 43 42.0 | 13.051] 13 | 16 § 36.74 | 2.2756; 25 713.0] 7.566 
14 | 14 22 35.76 | 2.1086 | 16 56 42.3 | 12.9597 14 | 16 7 53-37 | 22787) 25 14 42.9] 7-430 
15 | 14 24 42.37 | 2.1118] 17 Q 37-1 | 12.867] 15 | 16 £0 10.19 | 2.2818 | 2522 4.6| 7.293 
16 | 14 26 49.18 | ar1sr| 17 22 26.4 | 12.774] 16 | 16 12 27.19 | 2.2849] 25 29 18.1 | 7.156 
17 | 14 28 56.18 | 2.1183 | 17 35 10.0 | 12.679 17 | 16 14 44.38 | 2.2880| 25 36 23.3 | 7.018 
18 | 14 31 3.38 | 2.1217} 17 47 47.9 | 12-589 18 | 1617 1.75 | 2.2910] 25 43 20.2] 6.878 
19 | 14 33 10.78 | a.1a50| 18 © 20.1 | 12.488] 19 | 16 19 19.30 | 2.2939; 2550 8.7] 6.739 
20 | 14 35 18.38 | 2.128 | 18 12 46.5 | 12.391 | 20 | 16 21 37.02 | 2.2967] 25 56 48.9 | 6.600 
ax | 14 37 26.19 | 2.1319| 1825 7.0| 12.0939 21 | 16 23 54.91 | 2.2996] 26 3 20.7] 6.459 
22 | 14 39 34-21 | 21353| 18 37 21.6 | 12.193] 22 | 16 26 12.97 | 2.3023 | 26 9 44.0] 6.317 
23 | 14 41 42.43 ; 2.1387 |[S.18 49 30.2 | 12.093 | 23 | 16 28 31.19 | 2.3050 |S. 26 15 58.8 | 6.175 
THURSDAY 2z. SATURDAY 4. 

oO | 14 43 50.86 | 2.1422 [S.1g 1 32-8| 11-993] © | 16 30 49.57 [3077 S.26 22 5.0[ 6.032 
1 | 14 45 59-50 | 2-1458| 19 13 29.2] 11.889] I | 16 33 8.11 | agree] 2628 2.7] 5.890 
211448 8.36 | 2.1494] 19 25 19.5] 12-786] 2 | 16 35 26.79 | 2.319%6| 26 33 51.8 | 5.746 
3 | 14 0.17.43 | 21530| 19 37 3-5] 11-681] 3 | 16 37 45-62 | 2.3150 26 39 32.2] 5.60% 
4 | 14 §2 26.72 | 2.1566| 19 48 41.2] 11-575] 4 16 40 4.59 | 2.3173| 2645 3.9| 5.457 
5 | 14 54 36.22 | 21602] 20 012.5] 11.468] 5 | 16 42 23.70 | 2.3196} 26 50 27.0] 5.312 
6 | 14 56 45.94 | 2.1638 | 20 11 37.4] 11-361] 6 | 16 44 42.94 | 2.3217| 26 55 41.3 | 5.166 
7 | 14 §8 55.88 | 2.1675 | 2022 55.8 | 11.2527 7 16 47. 2.30 | 2.3237| 27 © 46.9| 5.019 
8115 I 6.04 | 21712| 2034 7.7| 21-1439 8 | 16 49 21.79 | 2.3357] 27 § 43.6 | 4.872 
9 | 15 3 16.43 | 2.1750; 20 45 13.0] 13.033] 9 16 51 41.39 | 2.3277] 27 10 31.6] 4.726 
10 | 15 5 27.04 | 2.1787| 20 56 11.7 | 10.922] 10 | 16 54 1.12 | 2.5296) 2715 10.7| 4.577 
11 | 1§ 7 37.87 | 2.1823] 22 7 3-6] 10.8089 I1 | 16 56 20.94 | 2.3313 | 27 19 40.9 | 4.430 
12 | 15 9 48.92 | 2.1860| 21 17 48.7 | 10.695] 12 | 16 58 40.87 | 2.3330| 2724 2.3 | 4.282 
13, | 1§ 12 0.19 | 2.1898 | 21 28 27.0 | 10.581 13 | 17 I 0.90 | 2-335) 27 28 14.8 | 4.133 
14 | 1§ 14 11.69 | 2.1936 | 21 38 58.4 | 10.466 14 | 17 3 21.01 | 2-3360| 27 32 18.3 | 3.983 
15 | 15 16 23.42 | 2.1973 | 21 49 22.9 | 10.3507 15 | 17 5 41-22 | 2.3374) 27 36 12.8 | 3.834 
16 | 15 18 35.37 | 22010! 21 59 40.4 | 10.233 | 16 | 17 8 1.50 | 2.3387! 27 39 58.4 | 3.685 
17 | 15 20 47.54 | 2.2047] 22 9 50.9 | 10.115] 17 | 17 10 21.86 | 2.3998 | 27 43 35.01 8.535 
18 | 15 22 59-93 | 2.20% | 2219 54-2] 9.995] 18 | 17 12 42.28 | 2.3409| 2747 2.6] 3.385 
19 | 15 25 12.55 | 2.a122| 22 29 §0.3| 9-875] 19 | 17 15 2-77 | 23420) 27 50 21.2 | 3.034 
20 | 15 27 25.39 | 2.a159| 22 39 39-2] 9-754] 20 | 17 17 23-32 | 3499 | 27 53 30.7 | 3.083 
21 | 15 29 38.45 | 2.2196 | 2249 20.8| 9.632§ 21 | 17 19 43-92 | 23437) 27 56 31.2] 2.932 
i 15 31 51.74 | 2.2232| 22 5855.1 | 9-510} 22 | 1722 4.56 | 23043] 27 59 22.6) 2.78: 
| 15 34 §-25 | 2.2269| 23 8 22.0] 9.386] 23 | 17 24 25-24 | 2.3450 28 2 4.9] 2.630 
| 15 36 18.98 | 2.2305 |S. 23 17 41.4! 9.2611 24 | 17 26 45-96 | 2.5455 |S.28 4 38.21 2.479 





JANUARY, 1918. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 





























2.479 
2.927 
2.176 
2.024 
1.872 
1.721 
1.569 
10417 
3.267 
1.135 
0.962 
0.812 
0. 661 
0. §09 
0. 358 
0. 208 


0. 243 
0. 392 
0. 542 
0. 692 
0. B40 
0. 988 


1.337 
1.284 
1.432 
1.§78 
1.724 
1.869 
2.014 
2.159 
2.304 
2.448 
2.591 
2.733 
2.876 
3-087 
8-137 
3-297 
$436 
3-374 
3.712 
3-850 
3.987 
4.122 
4-257 
4-391 


) Dif. 
Hoar, Right Ascension.| for Declination. 
1 Min. 
SUNDAY 5. 
hm i =°538 s or * 
0 | 17 26 45.96 | 2.5455 |S.28 4 38.2 
I | 1729 6.70 |2.54598| 28 7 2.4 
2/117 32 27.46 | 2.962; 28 917.5 
31 17 33 48.24 | 2.3463 | 28 11 23.5 
4117 36 9.02 | 2.3464] 28 13 20.4 
5 | 17 38 29.81 | 2.39¢6,| 2815 8.2 
6 | 17 40 50.59 | 2.3462{ 28 16 46.9 
7.1 17 43 11.36 | 2.3460| 28 18 16.5 
8 | 17 45 32.11 | 2.9457; 28 19 37.0 
9 | 17 47 52-85 | 2.3453; 28 20 48.5 
Io | 17 50 13.55 | 2.3448| 28 21 50.8 
II | 17 52 34.22 | 2.3441 | 28 22 44.0 
I2 | 17 54 §4.84 | 2.9432| 28 23 28.2 
13 | 17 57 15-41 | 2.342 | 2824 3.3 
14 | 17 59 35-93 | 2-345 | 28 24 29.3 
15 | 18 1x 56.39 | 2.3404] 28 24 46.3 
16118 4 16.78 | 2.33998! 28 24 §4.3 |-0.057 
17 | 18 6 37.09 | 2.3378| 28 24 53.2 |+0.092 
18 | 18 8 57.32 | 2.3365! 28 24 43.1 
Ig | 18 11 17.47 | 2.33590| 28 24 24.0 
20 | 18 13 37-52 | 2.3333 | 28 23 56.0 
21 | 18 15 57-47 2.3817| 28 23 19.0 
22 | 18 18 17.32 | 2.3298} 28 22 33.0 
23 | 18 20 37.05 | 2.3279 |S.28 21 38.2 
MONDAY 6. 
oO | 18 22 56.67 | 2.3259 'S.28 20 34.4 
1 | 18 2§ 16.16 | 2.33371 28 19 21.8 
2| 18 27 35.52 | 2-346; 2818 0.3 
3 | 18 29 54.75 | 2.31921 28 16 30.0 
4! 18 32 13.83 | 2.3167/ 28 14 50.9 
5 | 18 34 32.76 | 2.3142 | 2813 3.1 
6 | 18 36 51.53 | 2.3116; 28 11 6.6 
7 | 18 39 10.15 | 2.3090| 28 9 1.3 
8 | 18 41 28.61 | 2.3062] 28 6 47.4 
9 | 18 43 46.89 | 2.3032} 28 4 24.8 
10 | 18 46 4.99 | 2.3003; 28 1 53.6 
Ir | 18 48 22.91 | 2.0972| 27 59 13-9 
12 | 18 50 40.65 | 2.2940| 27 56 25.6 
13 | 18 52 58.19 | 2.2907; 27 §3 28.8 
14 | 18 55 15.53 | 2.9873 | 27 50 23.6 
15 | 18 57 32.67 | 2.a80| 27 47 10.0 
16 | 18 59 49.61 | 2.2805 | 27 43 48.0 
17| 19 2 6.33 | 2.2768| 27 40 17.7 
18 | 19 4 22.83 | 2.2732| 27 36 39.1 
19 | 19 6 39.11 ; 2.2694 | 27 32 52.2 
20/19 8 55.16 | 2.9656| 27 28 57.1 
21 | 19 11 10.98 | 2.9617| 27 24 53.8 
22 | 19 13 26.57 | 2.2577 | 27 20 42.4 
23 | 19 15 41.91 | 2.a537| 27 16 23.0 
24.1 19 17 57.01% | 2.2496 |S.27 I 55.5 


4-524 





Diff. 
our.] Right Ascension. for Declination. 
TUESDAY 7. 
hm =°s: 8 7! ” 
IQ 17 57.01 | 2.2496 |S.27 II 55.5 
IQ 20 11.86 | 2.2954 | 27 7 20.1 
19 22 26.46 | 2.2412] 27 2 36.7 
19 24 40.80 | 2.2369} 26 57 45.4 
19 26 54.89 | 2.2326} 26 52 46.3 
19 29 8.71 | 2.228: | 26 47 39.5 
IQ 31 22.26 | 2.2036 | 26 42 24.9 
19 33 35-54 | 22191 | 2637 2.6 
19 35 48.55 | 2-846 | 26 31 32.7 
19 38 1.29 | 2.2099| 26 25 55.2 
19 40 13.74 | 2.2052; 26 20 10.3 
IQ 42 25.91 | 2.2009! 26 14 17.9 
IQ 44 37-79 | 2.1956! 26 8 18.0 
19 46 49.38 | 2.1908} 26 2 10.8 
19 49 0.69 | 2.1860} 25 55 56.3 
Ig 51 11.70 | 2.1811 | 25 49 34.6 
19 53 22.42 | 2.1761! 25 43 5-7 
19 55 32.83 | a1711| 25 36 29.7 
19 57 42.95 | 2.1662) 25 29 46.6 
IQ 59 52-77 | 2.1611 | 25 22 56.5 
20 2 2.28 | 2.1560} 25 15 59.5 
20 411.49 | 2.1509| 25 8 58.6 
20 6 20.39 | 2.1457| 25 1 44.8 
20 8 28.98 | 2.1407 |S.24 §4 27.3 
WEDNESDAY 8. 
20 10 37.27 | 2.1355 S.24 47 3.0 
20 12 45.24 | 2.1302; 24 39 32.1 
20 14 52.90 | 2.1251 | 24 31 54.6 
2017 0.25 | 2.1198 | 24 24 10.6 
ZO 19 7.28 | 9.1146! 24 16 20.1 
20 21 14.00 , 2.1094; 24 8 23.1 
20 23 20.41 2.1041 | 24 O 19.8 
20 25 26.49 | 2.0988] 23 52 10.2 
20 27 32.26 | 2.0936| 23 43 54-4 
20 29 37-72 | 2.0883 | 23 35 32-4 
20 31 42.86 | 2.0830| 2327 4.3 
20 33 47.68 | 2.0777} 23 18 30.1 
20 35 52.18 | 2.07% | 23 9g 50.0 
20 37 56.37 | 2.0672; 23 I 3.9 
20 40 0.24 | 2.0618} 22 52 12.0 
20 42 3.79 | 2.0566} 22 43 14.2 
20 44 7.03 | 2.0513 22 34 10.7 
20 46 9.95 | 2.04961] 2225 1.5 
20 48 12.56 | 2.0409 | 22 15 46.7 
20 50 14.86 | 2.0357| 22 6 26.3 
20 52 16.84 | 2.0304 | 2157 0.4 
20 54 18.51 | 2.0252] 21 47 29.0 
20 56 19.87 | 2.001 | 21 37 52.3 
20 58 20.92 | 2.0149 | 21 28 10.2 
21 oO 21.66 | 2.0097 |S.21 18 22.8 


5.812 


6. 18: 
6. 308 
6.422 
6.541 
6.659 
6.777 
6. 893 
7.008 
7.128 
7-236 
7-348 


7-460 
7-5§70 
7-679 
7-787 
7-896 
8.002 
8.107 
8.212 
8.315 
8.417 
8.519 
8.619 
8.718 
8.817 
8.914 
g.o1r 
g. 106 
9. 200 
9- 293 
9» $86 
9-477 
9. 567 
9.657 
9.746 
g. 832 


8 JANUARY, 1913. 
GREENWICH MEAN TIME. 


VII. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 
































Diff. Diff. Diff. ff. 

Hour.| Right Ascension. | for Declination. for our.| Right Ascension. | for Declination. for 
r Min. r Min. t Min. x Min. 

THURSDAY g. SATURDAY 11. 
h m 8 s t ) ’ o ” h m s 8 ° , w a 
© | 2% 0 21.66 | 2.0097 |S.21 18 22.8] 9.8327 O | 22 31 33.92 | 1.8085 |S.12 3 §6.5 | 12.927 
I | 21 2 22.09 | 2.0096} 21% 8 30.3] 9.918] I | 22 33 22.34 | 1.8036] II 50 59.5 | 12.971 
2 | 21 4 22.21 | 1.9995 | 20 58 32.6 | 10.0038 2 | 22 35 10.59 | 1.8027} 11 38 0.0 | 13.013 
3] 21 6 22.03 | 1.9045 | 20 48 29.9 | 10.087 | 3 | 22 36 58.67 | 1.8000} II 24 57-9 | 13.056 
4 | 21 8 21.55 | 1.9894 | 20 38 22.1 | 10.1728 4 | 22 38 46.59 | 1.7974 | I IT 53.3 | 13.097 
5 | 21 10 20.76 | 1.9843 | 2028 9.3 | r0.25¢f 5 | 22 40 34.36 | 1.7947] 10 58 46.2 | 13.138 
6 | 2t 12 19.67 | 1.9793 | 2017 51.6 | 10.335] 6 | 22 42 21.96 | 1.792r | 10 45 36.7 | 13.177 
7 | 2% 14 18.28 | 1.9744 | 20 7 29.1] 10.415] 7 | 22 44 9.41 | 1.7897| I0 32 24.9 | 13.217 
8 | 21 16 16.60 | 1.9605 | 1957 1.8 10.404] 8 | 22 45 56.72 | 1.7872) 10 19 10.7 | 13.956 
Q | 21 18 14.62 | 1.9645 | 19 46 29.8 | 10.5738 9 | 22 47 43-88 | 1.7848} 10 § 54.2 | 13.293 
10 | 2I 20 12.34 | 1.93907| 19 35 53.0 | 10.651 f 10 | 22 49 30.90 | 1.7826 9 52 35-5 | 13.330 
Il | 23 22 9.78 | 1.9548| IQ 25 11.7 | 10.7279 Il | 22 51 17.79 | 1.7804 9 39 14.6 | 13.366 
12 | 21 24 6.92 | x.9500] 19 14 25.8 | 10.802] 12 | 22 53 4.55 | 1.7782 9 25 51.6 | 13.402 
13 | 21 26 3.78 | x.9452} 19 3 35.4 | 10.8779 13 | 22 54 51.18 | 1.7762 Q 12 26.4 | 13.437 
14 | 21 28 0.35 | 1.9405 | 18 52 40.5 | 10.951 | 14 | 22 56 37.69 | 1.7742 8 58 59.2 | 13.47% 
15 | 21 29 56.64 | 1.9358 | 18 qr 41.3) 11.023] 15 | 22 58 24.08 | 1.7722 8 45 29.9 | 13.504 
16 | 21 31 52.65 | 3.9312 | 18 30 37.7 | 11.096} 16 | 23° 0 10.35 | 1.7702 8 31 58 7 | 13.537 
17 | 21 33 48.39 | 1.9267| 18 19 29.8 | 11.1679 £7 | 23 1 56.5% | 1.7685 8 18 25.5 | 13.568 
18 | 21 35 43.85 | t.9200| 18 8 17.7 | 11.236] 18 | 23 3 42.57 | 1.7667 8 4 50.5 | 13.599 
IQ | 21 37 39-03 | 1.9175 | 1757 1.5 {11.3087 19 | 23 5 28.52 | 1.765x 7 51 13.6 | 13.632 
20 | 21 39 33-95 | t-or3t} 17 45 41.1 | 11.373 20 | 23 7 14.38 | 1.7635 7 37 34.8 | 13.66x 
21 | 21 41 28.60 | 1.9086 | 17 34 16.7 |} 31.440] 21 | 23 Q 0.14 | 1.7619 7 23 54-3 | 13.690 
22 | 21 43 22.98 | 1.9092 | 17 22 48.3 | 11.507] 22 | 23 10 45.81 | 1.7605 7 10 12.0 | 13.918 
23 | 21 45 17.10 | 1.8998 |S.17 II 15.9 | 11.573 | 23 | 23 12 31.40 | 1.7591 |S. 6 56 28.1 | 13.746 
FRIDAY 1o. SUNDAY 1a. 

O | 21 47 10.96 | 1.8955 |S.16 §9 39.7 | 11.636] © | 23 14 16.90 | 1.7576 |S. 6 42 42.8 | 13.773 
I {| 2149 4.56 | 1.8912; 1647 59.6 | 1.70] 1 | 23:16 2.33 | 1.7566 6 28 55.3 | 13.800 
2 | 21 50 57.91 | 1.8871 | 16 36 15.7 [11.762] 2 | 23 17 47.69 | 1.7554 615 6.5 | 13.826 
3 | 21 52 51.01 | 1.8829 | 16 24 28.1 | 11.824 3 | 23 19 32.98 | 1.7543 6 1 16.2 | 13.850 
4 | 21 54 43.86 | 1.8788} 16 12 36.8 | 11.8859 4 | 23 21 18.22 | 1.7533 5 47 24.4 | 13.875 
5 | 22 56 36.47 | 1.8747] 16 0 41.9] 11.9958 5 | 23 23 3-38 | 1.7523 5 33 31.2 | 13.899 
6 | 2r 58 28.83 | 1.8707} 15 48 43.4 | 12.004 6 | 23 24 48.49 | 1.7514 5 19 36.6 | 13.922 
7 | 22 0 20.96 | 1.8668} 15 36 41.4 | 12.062] 7 | 23 26 33.55 | 1.7507 5 5 40.6 | 13.944 
8 | 22 212.85 | 1.8629) 15 24 35.9] 12.1208 8 | 23 28 18.57 | 1.7500 4 51 43-3 | 13.966 
9 | 22 4 4.51 | 1.8592 1§ 12 27.0 | 12.177 9 | 23 30 3-55 | 1.7493 4 37 44-7 | 13.987 
10 | 22 5 55-95 | 1.8554 | 15 © 14.7 | 12.2329 10 | 23 31 48.49 | 1.7487 4 23 44.8 | 14.007 
II | 22 7 47.16 | 1.8516) 14 47 59.1 | 12.287] I1 | 23 33 33.40 | 1.7482 4 9 43.8 | 14.087 
12 | 22 g 38.14 | 1.8479} 14 35 40.2 | 12.9421 12 | 23 35 18.28 | 1.7478 3 55 41.6 | 14.046 
13 | 22 14 28.91 | 1.8443 | 14 23 18.1 | 12.3951 13 | 23.37 3-14 | 1.7475 3 41 38.3 | 14.064 
14 | 22 13 19.46 | 1.8407) 14 10 52.8 | 12.4479 14 | 23 38 47.98 | 1.7472 3 27 33-9 | 14.082 
15 | 2215 9.80 | 1.8372} 13 58 24.4 | 12.4987 15 | 23 40 32.81 | 1.7470 3 13 28.4 | 14.100 
16 | 22 16 §9.93 | 1.8338 | 13 45 53-0 | 12.549) 16 | 23 42 17.62 | 1.7468 2 59 21.9 | 14.116 
17 | 22 18 49.86 | 1.8304 | 13 33 18.5 | 12.600] 17 | 23 44 2.43 | 1.7469 245 14.5 | 14.132 
18 | 22 20 39.58 | 1.8271 | 13 20 41.0] 12.6495 18 | 23 45 47.25 | 1.7470 23r 6.1 | 14.347 
IQ | 22 22 29.11 | 1.8238] 13 8 0.6] 12.697] Ig | 23 47 32.07 | 1.7470 2 16 56.9 | 14.162 
2O | 22 24 18.44 | 1.8207| 12 55 17.4 | 12.744] 20 | 23 49 16.89 | 1.7472 2 2 46.8 | 14.175 
21} 2226 7.59 | 1.8176} 12 42 31.3 | 12.702] 21 | 23 52 1.73 | 1.7675 1 48 35.9 | 14.188 
22 | 22 27 56.55 | 1.8144 12 29 42.4 | 12.837] 22 | 23 52 46.59 | 1.7478 I 34 24.2 | 14.202 
23 | 22 29 45.32 | 1.8114 | 12 16 50.8 | 12.882] 23 | 23 54 31.47 | 1.7483 I 20 11.8 | x4, 218 
24 | 22 31 33.92 | 1.8085 IS.12 3 56.5 | 1a.927 9 24 | 23 §6 16.39 |! 2.7489 IS. 1 § 58.8! 14.2028 
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JANUARY, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hour. 
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Diff. 
RightAscension.| for Declination. 
1 Min. 
MONDAY 13. 
hm i =“°s s o fr 8” 
23 56 16.39 | 1.748 |S. I 5 58.8 
23 58 1.34 | 1.7494 O 51 45.1 
23 59 46.32 | 1.7501 O 37 30.8 
O 1 31.35 | 1.7508 O 23 15.9 
O 3 16.42 | 1.7517|S. 0 g 0.4 
© 5 1.55 |175%|N. 0 5 15.5 
Oo 6 46.73 | 1.7536 O 19 31.9 
Oo 8 31.98 | 1.7547 O 33 48.7 
O 10 17.29 | 1.7558 048 5.8 
O12 2.68 | 1.7571 I 223.3 
O 13 48.14 | 1.7583 I 16 41.1 
O 15 33-68 | 1.7598 I 30 59.1 
O 17 19.31 | 1.7612 I 45 17.3 
O19 5-03 | 1-768 I 59 35-7 
O 20 50.85 | 1.7645 213 54.2 
O 22 36.77 | 1.7662 2 28 12.8 
O 24 22.79 | 1.7680 2.42 31.4 
0 26 8.93 | 1.7699 2 56 50.0 
O 27 55-18 | 1.7719 311 8.6 
O 29 41.56 | 1.7740 3 25 27.0 
O 31 28.06 | 1.776: 3 39 45.3 
O 33 14.69 | 1.7783} 354 3-5 
O 35 1.46 | 1.7807 4 821.4 
© 36 48.37 | 1.7831 JIN. 4 22 39.1 
TUESDAY 14. 
© 38 35-43 | 1.7856 IN. 4 36 56.4 
O 40 22.64 | 1.7882 451 13.4 
O 42 10.01 | 1.7908 5 5 30.0 
O 43 57-54 | 13-7935] 5 19 46.1 
© 45 45-23 | 1-7963 5334 1-7 
O 47 33-10 | 1.7993 5 48 16.8 
O 49 21.15 | 1.8023 6 2 31.4 
O51 9.38 | 1.8054 6 16 45.3 
O 52 57.80 | 1.8086 6 30 58.5 
O 54 46.41 | 1.8118 6 45 10.9 
© 56 35.22 | 1.8r52 6 59 22.6 
O 58 24.23 | 1.8:87| 7 13 33-5 
I O 13.46 | 1.8222 7 27 43-5 
I 2 2.90 | 1.8258 7 41 52.5 
I 3 52.56 | 1.8295 756 0.6 
I 5 42.44 | 1.8332 810 7.7 
I 7 32.55 | 1.8372 8 24 13.7 
I Q 22.90 | 2.8412 8 38 18.5 
I 1I 13.49 | 1.8452 8 52 22.2 
113 4-33 | 1-844] 9 6 24.6 
I 14 55.42 | 1.8536 9 20 25.8 
1 16 46.76 | 1.8579 9 34 25.6 
118 38.37 | 1.8623 9 48 24.0 
I 20 30.24 | 1.868| 10 2 21.0 
I 22 22.39 ! 1.8715 IN.10 16 16.5 





140222 
14-233 
14.243 
14-253 
14.262 
14.269 
140277 
14-282 
14.288 
14-204 
14.298 
14.9302 
14-305 
14-307 
14-309 
14.310 
14.310 
14.310 
14. 308 
14.306 
14-304 
14.301 
14-297 
14.292 


14.286 
14.280 
14.272 
14.264 
14.256 
14-247 
14-237 
14.226 
14.233 
1g. 202 
14. 188 
14-174 
14.158 
14-342 
14.127 
14.109 
14.090 
14.071 
14.051 
14.030 
14.008 
13-985 
13.962 
13-937 
13.912 


our. 


© ON Auth wW DN HM O 





Right Ascension. 





Diff, 
for 
x Min. 





Declination. 


WEDNESDAY 15. 


m 8 
22 22.39 
24 14.82 
26 7.53 
28 0.53 
29 53-83 
31 47-42 
33 41.32 
35 35-53 
37 30.06 
39 24.91 
41 20.08 
43 15-59 
45 11.44 
47 7.63 
49 4-17 
5r 1.06 
52 58.31 
54 55-92 
56 53.91 
58 52.27 

O 51.01 

2 §0.13 

4 49.65 

6 49.56 


NH DOD YO we ow et ott oe ot ot toe 


8 49.87 
10 50.58 
IZ §1.71 
14 53-25 
16 55.21 
2 18 57.60 
221 0.41 
223 3.66 
225 7.36 
227 11.50 
2 29 16.09 
2 31 21.13 
2 33 26.63 
2 35 32-59 
2 37 39.02 
2 39 45-93 
2 41 53.31 
244 1.17 
246 9.51 
2 48 18.35 
2 §0 27.68 
2 52 37-50 
2 54 47.82 
256 58.65 
259 9.98 


vBY DN SD 


e ’ oe 


Ss 
1.8715 |N.r0 16 16.5 


1.8762 
1.8809 
1.8857 
1.8907 
1.8958 
1.goo9 
1.9062 
1.9115 
1.9168 
1.9223 
1.9280 
1.9337 
129394 
1.9453 
1.9512 
1.9572 
1.9633 
1.9696 
1.9758 
1.9822 
1.9887 
1.9952 


IO 30 10.4 
10 44 2.7 
IO 57 53-2 
Il II 42.1 
II 25 29.1 
It 39 14.3 
II §2 57.6 
12 6 38.9 
12 20 18.1 
12 33 55-3 
12 47 30-3 
13 I 3.0 
13 14 33-4 
1328 1.8 
13 41 27.1 
13 54 50-2 
14 8 10.7 
14 21 28.6 
14 34 43.8 
14 47 56.2 
15 I 5.8 
15 14 12.5 


2.0018 |N.15 27 16.1 
THURSDAY 16. 
2.0085 |N.15 40 16.6 


2.0153 
2.0222 
2.0292 
2.0362 
2.0433 
2.0505 
2.0579 
2.0653 
2.0727 
2.0802 
2.0878 
&.0955 
2.1033 
2.1112 
2.119% 
2.1270 
2.1350 
2.1432 
2.1514 
2.1556 
2.1678 
2.1762 
2.1847 


15 53 14.0 
16 6 8&2 
16 18 59.0 
16 31 46.5 
16 44 30.5 
16 57 I1.0 
17 9 47.8 
17 22 20.9 
17 34 50.2 
17 47 1§.6 
17 59 37-1 
18 11 54.5 
18 24 7.8 
18 36 16.8 
18 48 21.5 
1g 0 21.8 
19g 12 17.6 
19 24 8.9 
19 35 55-5 
19 47 37-2 
19 59 14.0 
20 10 45.9 
20 42 12.8 


2.193r IN.20 33 34-5 





Diff. 
for 
x Min. 


« 
1§.912 
13. 885 
13.857 
19.828 
19.799 
13.768 
13-787 
23-705 
15.671 
13.637 
13.602 
13. 564 
13.526 
19.487 
13-447 
13.406 
13. 963 
13.320 
13.276 
13.290 
19.183 
13-135 
13.086 
13-035 


12.962 
12.930 
12.875 
12.819 
12.762 
12.704 
12.644 
12. 582 
12. $20 
12.456 
18. $91 
12.324 
12.256 
12. 186 
12.1% 
12,042 
11.907 
11.892 
11.815 
11.736 
11.655 
11.§72 
11.490 
II. 405 
130317 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 































| Diff. | | Diff. ; Diff. Diff. 
Hour.) Right Ascension.| for Declination. for our.| Right Ascension.; for Declination. for 
x Min. | | r Min. 1 Min. 1 Min. 
FRIDAY 17. SUNDAY 19. 
h m $s $s ° , ” ad h m 8 8 ° e 1" or 
©} 259 9-98 | 21931 |N.20 33 34.5 | 11-317] O | 4 54 42.33 | 2.6151 IN.27 22 43.6 | 5.018 
I 3 1 21.82 | 2.2017) 20 44 50.9 | 11.229] 1 4 57 19.47 | 2.6447; 27 27 39.0] 4.835 
2] 3 3 34.18 | 2.2103] 2056 2.0] r.139f 2] 4 59 57.06 | 2.6302| 27 32 23.8| 4.657 
3 | 3 5 47-06 |2.2a190| 2% 7 7.6] 11.0477 3 5 2 35-09 | 2.6375| 27 36 57.8] 4.476 
4| 3 8 0.46 | 22277) 2118 7.7/| 10.95) 4] 5 5 13.56 | 2.6447] 27 41 20.9| 4.205 
5 | 3 10 14.38 | 2.2363} 2129 2.1] 10.8598f 5 | 5 7 52.46 | 2.6518| 27 45 33.1 | qexrz 
6 | 3.12 28.82 | 2.2452} 21 39 50.7 | 10.761] 6 5 10 31.78 | 2.6587 | 27 49 34.3 | 3.926 
7 | 3 14 43.80 | 2.2541 | 21 50 33.4 | 10.662] 7 5 13 11.5% | 2.6655| 27 53 24.31] 3.739 
8 | 3:16 59.31 | 226a9| 22 1 10.1 | 10.562] 8 | 5:15 51.64 | 2.6722! 2757 2.9] 3.550 
9 3 19 15.35 | 2.9718] 22 11 40.8 | 10.460) g | 5 18 32.18 | 2.6788; 28 0 30.2| 3.362 
10 | 3 2% 31.93 | 2.2807) 2222 5.3] 10.356] 10 | 5 21 13.10 | 2.6851| 28 3 46.2| 3.170 
II 3 23 49.04 | 2.2897| 22 32 23.5 | 10.250] IE 5 23 54-39 | 2.6912! 28 6 50.6] 2.977 
12 | 326 6.70 | 2.2988 | 22 42 35.3 | 10.142 | 32 5 26 36.05 | 2.6973/ 28 9g 43.4] 2.782 
13, | 3 28 24.90 | 2.3078} 22 52 40.6 | 10.032 | 13 5 29 18.07 | 2.7032 | 28 12 24.5 | 2.587 
Iq | 3 30 43.64 | 2.3168) 23 2 39-2] 9.921] 14 | § 32 0.43 | 2.7088! 28 14 53.8] 2.990 
15 | 333 2-92 | 2.3260} 23 12 31.1 | 9.8089 15 5 34 43.13 | 2.7143 | 2817 11.3 | 2.192 
16 3 35 22.76 | 2.3352 | 23 22 16.2] 9.6939 16 5 37 26.35 | 2.7196| 28 19 16.9] 1.993 
17 | 3.37 43-14 | 2.3442] 23 31 54.3] 9.5769 17 5 40 9.48 | a7a47| 2821 10.5 | 1.792 
18 | 340 4.07 | 2.3534} 23 41 25.3| 9.4571 18 | 5 42 §3.12 | 2.7097) 28 22 52.0| 1.590 
19 3 42 25.5§ | 2.360 | 23 50 49.2] 9.337) 19 5 45 37-05 | 2.7345 | 28 24 21.3] 1.387 
20 | 344 47-58 | 2.3717; 24 0 5.8) 9.2157 20 | 5 48 21.26 | 2.7391} 28 25 38.5 | 1.18% 
al 3 47 10.16 | 2.3809] 24 915.0] 9.090) 21 5 51 5-74 | 2.7484 | 28 26 43.4] 0.979 
22 | 3 49 33-29 | 23901 | 24 18 16.6 | 8.963] 22 | § 53 50.47 | 2.7476] 28 27 36.0] 0.773 
23 | 3.51 56.97 | 2.3992 |N.24 27 10.6 | 8.835} 23 | § 56 35.45 | 2.7516 IN.28 28 16.2] 0.567 
SATURDAY 18. MONDAY 20. 
O| 3.54 21.19 | 2.4083 [N.24 35 56.8 | 8.7057 0 | 5 59 20.66 | 2.7553 [N.28 28 44.0] 0.359 
I 3 56 45.97 | 24175 | 24 44 35.2! 8.579] 1 6 2 6.09 | 2.7589 | 28 28 59.3 |+0.150 
2| 359 11.29 | 2.4266/ 2453 5.6) 8439) 2| 6 4 51.73 | 2.7622} 2829 2.0 |-0.060 
31 4 1 37.16 | 2.4357] 25 127.9] 8.3037 3 | 6 7 37.56 | 2.7653] 28 28 52.1 | 0.270 
4} 4 4 3-58 | 24448] 25 9 42.0] 8.166] 4] 6 10 23.57 | 2.7682! 28 28 29.6. o.g8k 
5 | 4 6 30.54 | 24599| 2517 47-8] 8.026) 5 | 613 9-75 | 27709! 28 27 54.4| 0.692 
6 | 4 8 58.05 | 2.4629| 25 25 45.1 | 7.884) 6 | 6 15 56.08 | 2.7734] 2827 6.5] 0.904 
7} 411 26.09 | 2.4718 | 25 33 33.9| 7-742] 7 | 6 18 42.56 | 2.7757! 2826 5.9! 1.116 
8 | 4.13 54-67 | 2.4808 | 2541 14.0) 7.595] 8 | 6 21 29.17 | 2.7777] 28 24 52.6} 1.329 
9| 4 16 23.79 | 2-4897| 25 48 45.3] 7-471 9 | 6 24 15.89 | 2.7796] 28 23 26.4| 1.543 
10 | 4 18 53-44 | 2-4986} 2556 7.7| 7.298] 10 | 627 2.71 | 2.7812! 28 21 47.4. 2.757 
II 4 21 23.62 | 2.5073| 26 3 21.1 | 7.147] II 6 29 49.63 | 2.7826 | 28 19 55.6 | 1.970 
12] 4 23 54.32 | 2.5161} 2610 25.4| 6.94] 12 | 6 32 36.63 | 2.7838! 2817 51.0 | 2.184 
13 | 4 26 25.55 | 9.5248 | 2617 20.4 | 6.839] 13 | 6 35 23.69 | 2.787} 28 15 33.51 2.399 
14 | 4 28 57.30 | 2.5334 | 2624 6.1] 6.682] t4 | 6 38 10.80 | 2.7854 | 2813 3.1] 2.614 
15 4 31 29.56 | 2.5420} 26 30 42.3] 6.523] 15 6 40 57.94 | 2.7858 | 28 10 19.8 | 2.8a9 
16 | 434 2.34 | 25505} 2637 8.9| 6.362] 16 | 6 43 45.10 | 2.7862! 28 7 23.61 3.043 
17 | 436 35.62 | 2.558) 26 43 25.8 | 6.00] 17 | 6 46 32.28 | 2.7862| 28 414.6 | 3.257 
18 | 439 9-41 | 2.5672] 26 49 32.9| 6.036] 18 | 6 49 19.45 | %.7860| 28 052.7! 3.4972 
19 | 4 41 43.69 | 2.5754} 2655 30.1 | 5.870] 19 | 652 6.60 | 2.7856] 2757 17.91 3.687 
20 | 4 44 18.46 | 2.5835/ 27 117.3] 5.702) 20 | 6 54 53.72 | 2.7850| 27 53 30.3 | 3.900 
21 | 446 53-71 | 25916| 27 6 54.3] 5.538] 21 6 57 40.80 | 2.7%2| 27 49 29.9 | 4004 
22 | 449 29-45 | 25996] 2712 21.1 | 5.361] 22 | 7 © 27.82 | 2.7832| 27 45 16.6 | 4.328 
23 | 452 §-66 | 2.6073] 2717 37.6| 5.187] 23 | 7 3 14.78 | 2.7819] 27 40 50.5, 4.541 
24! 4 54 42.33 | 2.615: .N.27 22 43.6| 5.o12] 24 | 7 6 1.65 | 2.7803 N.27 36 11.7 | 4°753 


JANUARY, 1913. 


GREENWICH MEAN TIME. 


11 





Hour. Right Ascension. 


OW OX ANAW WD =O 


CON] Hind Ww bd HM O 


10 
13 
14 
16 


17 | 
18 


19 | 


ai. 


22 | 
23 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. Diff. 

for Declination. for 

r Min. x Min. |. 

TUESDAY 21. 
hme 5s s °° " ” 
7 6 1.65 | 2.7803 |N.27 36 11.7 | 4.753 
7 8 48.42 | 2.7787 | 27 31 20.1 | 4.966 
7 Il 35.09 | 2.7768| 27 2615.8) 5.177 
7 14 21.64 | 2.7747] 27 20 58.8 | 5.388 
717 8.06 | 2.7724 | 27 15 29.2 | 5.598 
7 19 54-33 | 2-7698| 27 9 47-0 5-808 
7] 22 40.44 | 2.7672 27 352-2] 6.017 
7 25 26.39 | 2.7643 | 2657 45.0! 6.42% 
7 28 12.16 | 2.7612| 26 51 25.3 | 6.432 
7 30 57-74 | 2-7579| 26 44 53.2! 6.637 
7 33 43-11 | 2.7544] 2638 8.81 6.842 
7 36 28.27 | 2.7908 | 26 31 12.2| 7.045 
7 39 13-21 | 2.7470! 2624 3.4! 7.248 
7 41 57-91 | 2.7429) 26 16 42.4 ! 72450 
7 44 42.36 | 2.7387; 26 9 9.4); 7.649 
7 47 26.56 | 2.7344 | 26 1 24.5 | 7.848 
7 50 10.49 | 2.7299 | 25 53 27.7 | 8.046 
7 52 54-15 | 2.7252 25 45 19.0; 8.242 
7 55 37-52 | 2-720 | 25 36 58.6 | 8.437 
7 58 20.60 | 2.7154 | 25 28 26.6 | 8.630 
8 1 3.37 | 2.7103| 25 19 43.0] 8.828 
8 3 45-84 | 2.7052] 25 10 48.0| 9.012 
8 6 27.99 | 2.6998 | 25 1 41.6| 9,200 
8 g g.81 | 2.6942 |IN.24 52 24.0 | 9.387 
WEDNESDAY 22. 

8 11 51.29 | 2.6885 'N.24 42 55.2 | 9-572 
8 14 32.43 | 2.6827! 24 3315-4] 9755 
8 17 13.22 | 2.6768 | 24 23 24.6| 9937 
8 19 53-65 | 2.6708 | 24 13 22.9 | 10.117 
8 22 33.72 | 2.6647| 24 3 10.5 | 10.295 
8 25 13.42 | 2.6585 | 23 52 47.5 | 100471 
8 27 52.74 | 2.6522| 23 42 14.0 | 10.645 
8 30 31.68 | 2.6457 | 23 31 30.1 | 10,817 
8 33 10.23 | 2.6392] 23 20 35.9 | 10.987 
8 35 48.39 | 2.6327} 23 9g 31.6 | 11.156 
8 38 26.16 | 2.6261 | 22 58 17.2 | 11.323 
8 41 3.52 '2.6192| 22 46 52.8 | 11.487 
8 43 40.47 . 2.614 | 22 35 18.7 | 11.649 
8 46 17.01 | 2.6056 ' 22 23 34.9 11.809 
8 48 53.14 . 2.5987 | 22 11 41.6 | 11.967 
8 51 28.85 | 2.5916! 21 59 38.8. 12.124 
8 54 4.13 2585 | 21 47 26.7 | 12.277 
8 56 38.99 25775) 21 35 5-5 | 12.428 
8 59 13.43 | 2.5704 | 21 22 35.3 | 12.577 
Q 1 47-44 | 265632! 21 Q 56.2! 12.725 
Q 421.01 | 2.5559 | 2057 8.3 | 12.870 
Q 6 54.15 | 2-5687. 20 44 11.8 | 33.012 
9 9 26.85 | 25414! 2031 6.8 | 13,152 
Q II 59.12 | 2.5342 , 2017 53-5 | 13-290 
Q 14 30.95 | 2.5268 IN.20 4 32.0 | 13.426 




















our. 


Ow on Anh W DN HO 





Right Ascension. 


D'ff. 
for 
r Min. | 





Declination. 


THURSDAY 33. 


hm “°8 8 o ' 
Q 14 30.95 | 2.5268 |N.20 4 32.0 
Q17 2.34 '2519%| I9 §1 2.4 
9 19 33.28 | 25z01 | 19 37 24.8 
9 22 3-79 | 2.58, 19 23 39-4 
Q 24 33-86 | 2.497%4| I9 9 46.4 
927 3-48 | 2.4900| 18 55 45.9 
9 29 32.66 | 2.4847! 18 41 38.0 
Q 32 1.41 | 2.4754; 18 27 22.9 
9 34 29-71 | 2.4680 1813 0.7 
9 36 §7-57 | 24607| 17 58 31.5 
9 39 24.99 | 2-453 | 17 43 55-5 
Q 41 51.98 | 2.4462) 17 29 12.9 
9 44 18.53 | 2.4989! 17 14 23.7 
9 46 44.65 | 2.4317 | 16 59 28.1 
9 49 10.33 | 24244, 16 44 26.3 
9 51 35-58 | 2.4172| 16 29 18.4 
9 54 0.40 | a.4102| 1614 4.5 
Q 56 24.80 | 2.4032 | 15 58 44.8 
g 58 48.78 | 2.3962 | 15 43 19.5 
IO 1 12.34 | 2.3891 | 15 27 48.6 
10 3 35-47 | 2.3841; 15 12 12.3 
10 § 58.19 | 2.3752, 14 §6 30.7 
10 8 20.50 | 2.368% | I4 40 43.9 
10 10 42.40 | 2.3616 |IN.14 24 52.2 
‘FRIDAY 24. 
10 13 3.89 | 2.3548 |N.14 8 55.7 
10 15 24.98 | 2.3482) 13 52 §4.4 
IO 17 45.67 | 2.5416| 13 36 48.6 
10 20 5.97 | 2.3350| 13 20 38.4 
10 22 25.87 | 2.3285| 13 4 23.9 
10 24 45.39 | 2.3021, 1248 5.2 
10 27 4.§2 | 2.3357 12 31 42.5 
10 29 23.28 | 2.3095; 1215 15.9 
10 3X 41.66 | 2.3032] It 58 45.5 
10 33 §9.67 | aor It 42 11.6 
10 36 17.31 | 2.2910| I1 25 34.2 
10 38 34.59 | 22890 11 8 53.4 
IO 40 51.51 | 2.2791 10 52 9-4 
10 43 8.08 | 2.2733; 10 3§ 22.3 
10 45 24.31 | 2.2676} 10 18 32.2 
IO 47 40.19 | 2.2618| 10 I 39.3 
10 49 55-73 | 2.2562} 9 44 43-8 
10 §2 10.94 | 2.2507 9 27 45.6 
10 54 25.82 | 2.2453 Q 10 45.0 
10 56 40.38 | 2.2400 8 53 42.1 
10 58 54.62 | 2.2347 8 36 36.9 
Ir I 8.54 | 2.2095 8 19 29.7 
Il 3 22.16 | 2.0245 8 220.5 
Ir 5 35-48 22195' 745 9-5 
It 7 48.50 | 2.046 IN. 7 27 56.8 








Diff. 
for 
1 Min. 


13.426 
13. 560 
13.692 
13.840 
13.946 
140070 
14.192 
14311 
34.428 
14-543 
14-655 
14.765 
14.873 
140978 
15.081 
15.182 
15.280 
15-375 
15.468 
15.560 
15.649 
15.737 
15.Sat 
15.902 


15.962 
16.059 
36.133 
16.206 
16.277 
160345 
16. 411 
16.475 
16.536 
16.594 
16.652 
16.707 
16.759 
16.810 
16.858 
16.903 
16.947 
16.990 
17.029 
17.067 
17.103 
17.187 
17.168 
17.197 
17.225 
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GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 












































Diff Diff. Diff. Diff. 

Hoar, Right Ascension.| for Declination. for [Honur.| Right Ascension.| for Declination. for 
x Min. 1 Min. 1 Min. Min. 

SATURDAY 25. MONDAY 27. 
h m 8 8 6 ‘ ” “ bh m s 8 ° ’ ” o 
o | 11 7 48.50 | 2.2146 |N. 7 27 56.8 | 17.225] © | 12 50 13.77 | 2.0888 1S. 6 16 14.3 | 16.492 
I {| IX 10 1.23 | 2.2097 7 10 42.5 | 17-251] I | 12 §2 19.09 | 2.0885 6 32 42.3 | 26.440 
2 | I1 12 13.67 | 2.2050 6 53 26.7 | 17.274] 2 | 12 54 24.39 | 2.0882 649 7.1 | 16.386 
3 | II 14 25.83 | 2.2004 6 36 9.6 | 17.296] 3 | 12 56 29.67 | 2.0879 7 5 28.6 | 16.331 
4 | 11 16 37.72 | 2.1958 6 18 §1.2 | 17.317] 14 | 12 58 34.94 | 2.0877 7 21 46.8 | 16.275 
5 | 11 18 49.34 | 2.1084 6 1 31.6 | 17.3347 5 | 13 © 40.20 | 2.0877 738 1.6 | 16.217 
6 | II 21 0.69 | 2.1871 5 44 11.1 | 17.349] 6 | 13 2 45.47 | 2.0878 7 54 12.9 | 16.158 
7 | 11 23.11.78 | 2.1828 5 26 49.7 | 17-3631 7 | 13 4 50.74 | 2.0879 8 10 20.6 | 16.099 
8 | 11 25 22.62 | 2.1787 5 9 27-5 | 17-376] 8 | 13 6 §6.02 | 2.0881 8 26 24.7 | 16.038 
Q | I 27 33.22 | 2.1746 452 4.6] 17.38] 9 | 13 Q 1.31 2.0883 8 42 25.2 | 15.976 
IO | EI 29 43.57 | 2.1706 4 34 41.2 | 17.3094] 10 | 13 11 6.62 ! 2.0887 8 58 21.9 | 15-912 
II j II 31 53-69 | 2.1667 417 17.3 | 17-401] IL | 13 13 11.96 | 2.0892 9 14 14.7 | 15-847 
12 | If 34 3.57 | 2.1628 3 59 53-1 | 17-405] 12 | 13 15 17.32 | 2.0897 9 30 3.6, 15.782 
13 | 11 36 13.23 | 2.1592 3.42 28.7 | 17.408] 13 | 13 17 22.72 2.0902 9 45 48.5 | 15-714 
14 | 11 38 22.67 | 2.1556 325 4.1 | 17.409] 14 | 13 19 28.15 | 2.0909 10 I 29.3 | 15-646 
15 | II 40 31.90 | 2.1521 3 7 39-6 | 17.408] 15 | 13 21 33.63 | 2.0917] 1017 6.0] 15.577 
16 | Il 42 40.92 | 2.1487 2 50 15.1 | 17.407] 16 | 13 23 39.15 | 20924 10 32 38.5 | 15.507 
17 | Il 44 49-74 | 2.1453 2 32 50.8 | 17.403] 17 | 13 25 44.72 2.0933 | 1048 6.8 | 35.435 
18 | 11 46 58.36 | 2.1421 215 26.8 | 17.397] 18 | 13 27 50.35 | 2.0943 | II 3 30.7 | 15.362 
19g | 1% 49 6.79 | 2.1390 158 3.2 | 17.389] 19 | 13 29 §6.04 | 2.0953} 11 18 50.2 | 15.287 
20 | II 51 15.04 | 2.1360 I 40 40.1 | 17.379} 20 | 13 32 1.79 , 2.0963 II 34 5-2 | 15.212 
2I | I1 §3 23.11 | 2.1330 I 23 17.7 | 17.3689 21 | 13 34 7-60 | 2.0975] II 4915.7 15.137 
22 | 11 5§ 31.00 | 2.1302 I § 55-9 | 17.3571 22 | 13 36 13.49 | 2.0087} 12 4 21.6 | 35.059 
23 | 11 57 38.73 | 21274 | N. 0 48 34.9 | 17.343] 23 | 13 38 19.45 2.1001 |S. 12 19 22.8 | 14.981 
SUNDAY 26. TUESDAY 28. 

O | 11 59 46.29 | 2.1247 | N. 0 31 14.8 | 17.3206] © | 13 40 25.50 2.1015 IS. 12 34 19.3 | 14.901 
1 | 12 1 53-70 | a.12a2 | N. 0 13 55.8 | 17.308] 1 | 13 42 31.63 | 2.1029 | I2 49 10.9 | 14.820 
2112 4 0.96 |2.3197/S. O 3.22.2) 17.2909 2 | 13 44 37.85 | 2.1045) 13 3 57-7 | 14.738 
3 | 12 6 8.07 | 2.2173 O 20 39.0 | 17.268 3 | 13 46 44.17 | 2.1061 | 13 18 39.5 | 14.655 
4 | 12 815.04 | 2.1151 © 37 54-4 | 17-246] 4 | 13 48 50.58 2.1077| 13 33 16.3 | 14.572 
5 | 12 10 21.88 | 2.2129 055 8.5 | 17.22] 5 | 13 §0 57-09 | 2.1093' 13 47 48.0 | 140487 
6 | 12 12 28.59 | 2.1108 I 12 21.1 | 17.197 6 | 13 53 3-70 | 231R1 14 2 14.6 | 14.401 
7 | 12 14 35.18 | 2.1088 I 29 32.1 | 17-170] 7 | 13 §§ 10.42 2319) 14 16 36.1 | 14.313 
8 | 12 16 41.65 | 2.1069 146 41.5 | 17.142) 8 | 13 57.17.25 | 201147: 14 30 52.3 | 14.985 
g | 12 18 48.01 | 2.1052 2 349.2| 17.1121 9 | 13 59 24.19 | 2.1167; 1445 3.1 | 14.136 
IO | 12 20 §4.27 | 2.1034 2 20 §§.0 | 17.081] TO | 14 1 31.25 , 2-1187| 14 59 8.6 | 14.046 
Ir | 12 23 0.42 | 2.1017 2 37 §8.9 | 17.0479 1% | 14 3 38.43 | 2.3207| 1513 8.6] 13.955 
12 | 12 25 6.48 | 2.1002 255 0.7) 17.0129 12 | 14 5 45-74 | 2.12288: I5 27 3.2] 13.862 
13 | 12 27 12.45 | 2.0988 312 0.4 | 16.9771 13 | 14 7 53-17 | 2.1249| 15 40 52.2 | 13.769 
14 | 12 29 18.34 | 2.0975 3 28 58.0 | 16.941] 14 | 14 IO 0.73 , 21272; 15 54 35.5 | 13.675 
15 | 12 3% 24.15 | 2.0962 345 53-3 | 16.9027 15 | 14 12 8.43 | 2-104: 16 8 13.1 | 13.599 
16 | 12 33 29.88 | 2.0949 4 2 46.2 | 16.861} 16 | 14 14 16.26 | 241317 | 16 21 45.0 | 13.483 
17 | 12 35 35-54 | 2.0939 419 36.6 | 16.819] 17 | 14 16 24.23 (21390: 16 35 11.1 | 13.386 
18 | 12 37 41.1§ | 20930 4 36 24.5 | 16.777] 18 | 14 18 32.34 | 2.136, | 16 48 31.3 | 13.287 
19 | 12 39 46.70 | 2.0gar 453 9-8 16.7339 19 | 14 20 40.60 | 2.1388} 17 I 45.6 | 13.188 
20 | 12 41 §2.20 | 2.0912 5 9 52.4 16.687 § 20 | 14 22 49.00 | 2.1413 17 14 53-9 | 13.088 
2I | 12 43 57.65 | 2.0905 5 26 32.3 16.6409 21 | 14 24 57-56 , 2.14399) 17 27 56.2 | 12.987 
22 | 1246 3.06 | 2.0%8! 543 9.3 16.593] 22 | 14 27 6.27 | 2.1464 | 17 40 52.4 | 12.885 
23 | 12 48 8.43 | 2.089 5 59 43-3 | 16.542 | 23 | 14 29 15-13 , 21490 17 53 42.4 | 12.782 
24 | 12 §0 13.77 | 2.08881S. 6 16 14.3 , 16.4981 24 |} 14 31 24-15 | 201517 IS.18 6 26.2 12.677 
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GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


Diff. 
for Declination. 
1 Min. 








WEDNESDAY 29. 


hm =°s 

14 31 24.15 
14 33 33-33 
14 35 42.67 
14 37 $2.17 
14 40 1.84 
14 42 11.67 
14 44 21.67 
14 46 31.84 
14 48 42.19 
14 50 52.71 
14 53 3-40 
14 55 14-27 
14 57 25-31 
14 59 36.53 
15 1 47-93 
1§ 3 59-5! 
15 611.27 
15 8 23.21 
15 10 35-34 
15 12 47.64 
15 15 0.13 
15 17 12.80 
15 19 25.65 
15 21 38.69 


$s 
| an asiy S.18 6 26.2 
| 2.1543 119 3.7 
2.1570| 18 31 34.9 
2.1597| 18 43 59.8 
a.1605| 18 56 18.2 
2.1652| 19 8 30.1 
2. 1681 19 20 35-5 
2.1710 IQ 32 34-2 
2.1799 | I9 44 26.3 
2.1767 | 19 5611.7 
2.1797| 20 7 §0.3 
2.1826] 20 19 22.1 
9.1855 20 30 47.0 
2.1885 20 42 5.0 
2.1915 | 2053 16.1 
2.1945 21 420.1 
a.1975| 21 1§ 17.1 
2.2006 | 21 26 6.9 
2.2036 | 21 36 49.6 
2.2066| 21 47 25.0 
2.2097| 21 §7 53.2 
a.2127/ 22 8 14.0 
2.2157 | 22 18 27.5 


2.2188 |S.22 28 33.5 


THURSDAY 30. 


15 23 51.91 
15 26 5.31 
15 28 18.89 
15 30 32.66 
15 32 46.61 
1§ 35 9-73 
15 37 15-03 
15 39 29-51 
15 41 44-17 
15 43 59-00 
15 46 14.01 
15 48 29.19 
15 50 44-55 
15 53 0-07 
15 55 15-77 
1§ 57 31.63 
15 59 47-65 
16 2 3.84 
16 420.18 
16 6 36.69 
16 8 53.35 
16 11 10.16 
16 13 27.12 
16 15 44.22 
16 18 1.47 


2.2218 |S.22 38 32.1 





2.248! 22 48 23.2 
2.2279/ 2258 6.7 
a.2310| 23 7 42.6 
2.2339 | 2317 10.9 
2.2368 | 23 26 31.5 
2.2398 | 23 35 44-3 
| 2.2428) 23 44 49.3 
2.2457] 23 53 46.5 
2.9487} 24 2 35-9 
2.2916 24 11 17.3 
2.245 | 24 19 50.8 
| 2.2573 | 24 28 16.3 
| %.2602 | 24 36 33.7 
2.2630 24 44 43-1 
| 2.2657 | 24 52 44.4 
2.2684 | 25 9O 37-5 
a.a711| 25 8 22.5 
2.2737 25 15 59-2 
2.2764 | 25 23 27.6 
2.2789} 25 3047.8 
2.2814 | 25 37 59-6 
2.2838 | 2545 3-1 
22862} 25 51 58.2 


| 2.2887 |S.25 58 44.8 





ep PP SGA es ESS 


Diff. 
for 
rt Min. 


12.677 
12.572 
12.467 
12. 361 
12.252 
12.144 
12.034 
13.923 
11.812 
13.700 
11.§87 
11.472 
11.957 
1X. 242 
32.126 
22.008 
10. 8go 
10.771 
10. 651 
10. §30 
10.408 
10. 286 
10. 162 
10.038 


9-914 
9.788 
9. 66a 
9-535 
9- 407 
9.278 
9. 148 
9.018 
8.888 
8.757 


8.492 
8.357 
8.223 
8.089 
7-953 
7.817 
7 68x 
7+ 543 
72405 
7-967 
7-127 
6.988 
6.847 
6.707 


our. 
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iff. Diff 
Right Ascension.| for Declination. for 

Min. r Min. 

FRIDAY 31. 
bm  =°s 8 o ' ” ad 

16 18 1.47 | 2.2887 |S.25 58 44.8 | 6.707 
16 20 18.86 | 2.2910! 26 5 23.0| 6.566 
16 22 36.39 | 2.0933 | 2611 52.7 | 6.483 
16 24 54.06 | 2.0955 | 2618 13.8] 6.98: 
16 27 11.85 | 2.2977 | 26 24 26.4 | 6.198 
16 29 29.78 | 2.9998 | 26 30 30.4) 5.995 
16 31 47.83 | 2.9018} 26 36 25.8 | 5.852 
16 34 6.00 | 2.3037 | 2642 12.6] 5.708 
16 36 24.28 | 2.3057; 2647 50.8] 5.563 
16 38 42.68 | 2.3076; 26 53 20.2 | 5.417 
16 41 1.19 | 2.3093! 26 58 40.9 | 5.272 
16 43 19.80 | 2.3111 | 27 3.52.9] 5127 
16 45 38.52 ! 2.3128] 27 8 56.2! 4.988 
16 47 57-34 | 23144 | 27.13 50.7 | 4.835 
16 50 16.25 | 2.3158 | 27 18 36.4 | 4.687 
16 52 35.24 | a.3178| 27 23 13.2] 4.540 
16 54 54.31 | 2.318 | 27 27 41.2| 4.393 
16 57 13.47 | 2.3199! 27 32 O.| 4.246 
16 59 32.70 | 2.9211 | 27 3610.7 | 4.097 
17 I 52.00 | 2.3222 27 40 12.1 | 3.949 
17, 4.11.36 ase 27:44 4.6| 3.801 
17 6 30.79 | #.3042| 2747 48.2 | 3.658 
17 8 50.27 | 2.3251 | 27 51 22.9) 3.503 
17 11 g.80 | 2.3258 |S.27 54 48.6] 3.354 





SATURDAY, FEB. 1. 


17 13 29.37 | 2396s |$-27 58 5.4 | 3-205 


PHASES OF THE MOON. 








d h m 

New Moon. . . Jan. 6 22 28.3 
First Quarter . 15 4 1.6 
Full Moon... . 22 3 40.1 
Last Quarter... 28 19 34.0 
d h 

Apogee Jan. 10 12.5 
Perigee . 22 23.4 


14 FEBRUARY, 1913, I. 
AT GREENWICH APPARENT NOON. 









THE SUN’S 

Day of 
th 

Week. 


Dif. for 
Hour. 


Apparent Right | Diff. for Apparent Decli- 
Ascension. r Hour. nation. 


















































h m r 8 e ‘ oe | ” a a m s 8 
Sat. 20 58 6.64 10.202]S. 17 11 11.3 +42.49] 16 15.63 | 68.28 .94 | 0.346 
SUN. 21 211.10| 10.169] 1654 2.5} 43-24 16 15.48 | 68.16] 13 51.82 | 0.312 
Mon. 21 614.74| 10.135] 16 36 35.8) 43-98] 16 15.32] 68.04] 13 58.89 | 0.278 
Tues. 21 1017.57| 10.102] 1618 51.7 :+44.69] 16 15.16167.93114 5.15 | 0.244 
Wed. 21 14 19.59] 10.0687 16 050.6| 45.39]16 15.00] 67.81 114 10.60 | 0.210 
Thur. 21 18 20.80] 10.0344 15 42 33.0] 46.071 16 14.84] 67.70] 14 15.23 | 0.176 
Fri. 21 22 21.19] 10.000] 15 23 59.3 |+46.73] 16 14.67 | 67.58 | 14 19.06 | 0.143 
Sat. 8] 21 26 20.77| 9.966] 15 5 9.9] 47-38]16 14.50] 67.47 | 14 22.08 | 0.109 
SUN. 21 3019.55] 9-932] 1446 5.3/| 48.00] 16 14.32] 67.35114 24.29 | 0.076 
Mon. 21 34.17.52| 9.8909] 14 26 45.8 |+48.60] 16 14.14] 67.24] 14 25.70 | 0.043 
Tues. 21 38 14.70| 9.866] 14 712.0] 49.19] 16 13.97] 67.13 | 14 26.32 | 0.010 
Wed. 21 42 11.09| 9.834] 13 47 24.3| 49-76] 16 13.79] 67.02 | 14 26.15 | 0.023 
Thur. (%3]21 46 6.70| 9.801] 13 27 23.1 |+50.31 | 16 13.60] 66.91 | 14 25.21 | 0.055 
Fri. |14]21 50 1.54] 9.769] 13 7 8.8| 50.84116 13.41 | 66.81 | 14 23.50 | 0.088 
Sat. | 15]21 53 55.61] 9.737] 12 4641.9] 51.361 16 13.221 66.71 1 14 21.02 | 0.120 
SUN. | 16] 21 57 48.92] 9.706] 1226 2.9 |+51.86] 16 13.02 | 66.61 | 14 17.79 | 0.150 
Mon. |17]22 141.50| 9.676] 12 512.1] 52.35 | 16 12.82] 66.51] 14 13.82 | 0.180 
Tues. | 18] 22 5 33.37| 9-646] 1144 9.9] 52.82] 16 12.61166.41]14 9.15 | 0.209 
Wed. | 19]22 9 24.53| 9.617] 11 22 56.7 |+53.27] 16 12.40] 66.3114 3.78 | 0.238 
Thur. | 20] 22 13: 14.99| 9.589] 11 1 32.8] 53.71116 12.19 | 66.21 | 13 57.72 | 0.265 
Fri. | 2112217 4.79| 9.562 10 39 58.7! 54-12] 16 11.98] 66.11 1 13 50.98 | 0.292 
Sat. | 22[22 20 53.95] 9.535 10 18 14.8 |+54.52] 16 11.76 | 66.02 | 13 43.59 | 0.319 
SUN. | 23] 22 24 42.48 | 9.510 9 56 21.4| 54.911 16 11.53 | 65.93 | 13 35-58 | 0.346 
Mon. | 24] 22 28 30.40| 9.485 9 3418.9] 55-29] 16 11.30] 65.84] 13 26.97 0.371 
Tues. | 25] 22°32 17.73| 9-461 QI2 7.7 1+55.65] 16 11.06] 65.75 113 17.78 0.395 
Wed. | 26]22 36 4.49| 9.437 8 49 48.1 | 55.98] 16 10.82165.67113 8.02 | 0.418 
Thur. | 27] 22 39 50.70] 9.415 8 27 20.6| 56.30] 16 10.57] 65.59] 12 57.70 0-441 
Fri. | 281 22 43 36.37| 9.393 8 445.5| 56.61] 16 10.33] 65.51] 12 46.84 0.463 
Sat. | 29]22 47 21.54| 9.37218. 742 3.2 |+56.90] 16 10.08 [65.43] 12 35-48 | 0.48 


Nors.—The mean time of semidiameter passing the meridian may be found by subtracting 0*.18 from the 
sidereal tim 
The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 





II. 


Apparent Right 


Ascension. 


! 

2. 
Day of i=é 
the ' Sap 
Week. | st 

A 
—_____|}_ 

h m 

Sat. 1} 20 58 
SUN.| 2721 2 
Mon. | 3]21 6 
Tues. | 4] 21 10 
Wed. | 5]21 14 
Thur. | 6] 21 18 
Fri. 7121 22 
Sat. 821 26 
SUN.| 9] 21 30 
Mon. | 10]21 34 
Tues. | 11] 21 38 
Wed. |12]21 42 
Thur. | 13] 21 46 
Fri. 14121 49 
Sat. | 15] 21 53 
SUN.} 16] 21 57 
Mon. |17]22 1 
Tues. | 18] 22 5 
Wed. ,19]22 9 
Thur. | 20] 22 13 
Fri. | 2122 17 
Sat. | oe 22 20 
SUN. | 23 22 24 
Mon. | 24] 22 28 
Tues. las 22 32 
Wed. | 26 22 36 
Thur. , 27] 22 39 
Fri. | 28] 22 43 
Sat. |29]22 47 


8s $s 

4.30 | 10.202] 8. 
8.74 | 10.168 
12.38 | 10.134 
15.20 | 10.101 
17.21 | 10.067 
18.41 | 10.033 
18.80| 9.999 
18.38 | 9.966 
17.16] 9.932 
15.14] 9-899 
12.32 | 9.866 
8.71 | 9.834 
4.33 | 9.801 
59.18 | 9.769 
53-27 | 9-738 
46.61 | 9.707 
39-21 | 9.677 
31.09] 9.647 
22.27; 9.618 
12.76! 9.590 
2.581 9.563 
51.76 | 9.536 
40.32 | 9.511 
28.27 | 9.486 
15.63 | 9.462 
2.42 | 9.438 
48.66 9.416 
34-37 


FEBRUARY, 1913. 
AT GREENWICH MEAN NOON. 


THE SUN’S 


—_—— ee 


Diff. for] Apparent Decli- 
nation. 


1 Hour. 


, 9-394 
| 


17 
16 
16 


16 
16 


15 


15 
15 
14 


14 
14 
13 


13 
13 
12 


12 
12 
It 


If 
II 
Io 


I 


Co 00 CO. oo 0 


19-57 | 9.37319. 7 


II 
54 


36 45.9 


1g 
I 


Diff. for 
1 Hour. 





20.9 
12.3 


( oe 

442.48 
43.23 
43-97 





2.1 44.68 


1.3} 45.38 


42 43.9, 46.06 


24 
5 
46 


26 


7 
47 


27 
7 
46 


26 


N) 
44 


23 
I 


40 


18 
56 
34 


12 
50 
27 

4 


42 


| 
10.4 +46.72 
21.2| 47.37 
16.8! 47.99 


57-5 |+48.60 
23-9} 49-19 
36.3 | 49.76 


35.2 |+50.32 
21.1 | 50.85 


54-3 | 51-37 


15.3 |+51.87 
24.5 | 52-35 
22.3| 52.82 


Q.1 |+53.27 
45-3 53-7! 
TI.2) 54.12 


27-3 |+54-52 
33-9 | 54-91 
31.3 | 55-29 


20.0 |+55.65 

0.4 | 55-99 
32.8| 56.31 
57-6| 56.62 
15.2 |+56.91 











0.346 
0.312 
0.278 


0.244 
0.210 


0.176 


0.143 


0.109 
, 0.076 


0.043 


0.023 


25.23 | 0-055 
23.52 | 0.087 
21.05 | 0.119 


17.83 ! 0.149 
13.88 | 0.179 
g.21 | 0.209 


3.83 | 0.238 
57-76 | 0.265 
51.03 | 0.292 





43.66 | 
35.66 


27.05 


0.319 
0.346 
0.371 





17.86 | 0.395 

8.10 , 0.418 
57.79 | 0.441 
46.94 | 0.463 





35-58 | 0.484 





Nors.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that south declina- 


tious are decreasing. 








0.010 


15 


II 
T5 


18 
22 
26 


30 
34 43.98 


ee ee ee 


Diff. for 1 Hour, 
+9°.8565. 
(Table III.) 


16 


Day of the 
Month. 


Oo on Cntr f> ® NH 


II 
12 


13 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 
28 


29 


Day of the 
Year. 


32 
33 
34 


35 
37 


38 
39 
40 


AI 
42 
43 


45 
46 


47 
48 
49 


50 
§2 


53 
54 
35 


56 


57 
58 


59 


312 
313 
314 


315 
316 


317 


318 
319 
320 


321 
322 
323 


324 
325 
326 


327 
328 


329 


330 
332 
332 


333 
334 
335 


336 
337 
338 
339 


340 


FEBRUARY, 1913. 


AT GREENWICH MEAN NOON. 





THE SUN’S 

True Longitude. 

Diff. for 

zt Hour. 
d ¥ 
3 31.0 3 27-1 | 152.24 
4 24.3 | 4 20.3 | 152.20 
5 16.7 | 5 12.5 | 152.16 
6 81 6 3.7 | 152.12 
6 58.4 | 6 53.8 | 152.07 
7 47-5 7 42.8 | 152.02 
8 35.3 | 8 20.5 | 151.97 
9 21.8 | 9 16.8 | 151.91 
IO 6.8 | 10 1.7 | 151.85 
IO 50.4 | 10 45.1 | 151.78 
II 32.4 | II 27.0 | 151.72 
12 12.8 | 12 7.3 | 151.65 
I2 51.5 | 12 45.8 | 151.58 
13 28.5 | 13 22.6 | 151.50 
14 3-7 | 13 57-7 | 151-43 
14 37.1 | 14 31.0 | 151.35 
15 87 | 15 2.4 | 151.28 
15 38.5 | 15 32.1 | 151.21 
16 6.5 | 16 0.0 | 151.13 
16 32.8 | 16 26.2 | 151.06 
16 57.4 | 16 50.7 | 150.99 
17 20.4 | 17 13.6 | 150.93 
17 41.9 | 17 34-9 | 150.87 


18 1.9] 17 54.8 | 150.81 
18 20.4 | 18 13.2 
18 37.5 | 18 30.1 
18 53.1 | 18 45.6 
Ig 7.2 | 18 59.5 


150.75 
150.68 
150.62 
150.56 
19 19.8 | 19 12.0 


150.50 





the Earth. 


9-993 6655 
9-993 7335 
9.993 8030 


9.993 8739 
9.993 9462 
9.994 0198 


9.994 0946 
9.994 1707 
9.994 2480 


9.994 3267 
9.994 4067 
9.994 4880 


9-994 5708 
9.994 6551 
9-994 7410 


9.994 8287 
9.994 9182 
9-995 0096 


9.995 1030 
9-995 1985 
9.995 2962 


9-995 3959 
9-995 4976 
9.995 6012 


9.995 7065 
9.995 8134 
9.995 9217 
9.996 0313 


9.996 1419 


Logarithm of the 
Radius Vector of vif. for 


+28.0 
28.7 
29.3 


+29.8 
39-3 
30.9 


+31.4 
32.0 
32-5 


+33.1 
33.6 
34-2 


+34.8 


35-5 
36.2 


+36.9 
37-6 
38.4 


+39.2 


40.1 
41.0 


+41.9 
42.7 
43-5 
+44.2 


45.4 
45.9 


+46.3 


Nors.—The longitudes in the column are referred to the true equinox of their own date, 


while those in the column 1’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 


IIT. 


Mean Time of 
Sidereal Noon. 


11.60 
15.69 


3 19.78 
59 23-87 
55 27.96 


= 


m . 

5S 7-5! 
I 

7 


NNW WWW 


N 


51 32.05 
2 47 36.14 
2 43 40.23 


2 39 44.32 
2 35 48.41 
2 31 52.50 


2 27 56.59 
224 0.68 


220 4.77 


216 8.86 
2 12 12.95 


2 8 17.04 


2 4 21.13 
2 O 25.22 


I 56 29.32 


I 52 33-41 
I 48 37.50 
44 41.59 


am! 


40 45.68 
36 49.77 
32 53.86 
28 57.96 


pt do 


I 25 2.05 


Diff. for 1 Hour, 


—~9*.8296. 
(Table II.) 





Day of the Month. 





14 46.3 


1913-2 


SEMIDIAMETER. 









Midnight. 


14 44.9 


FEBRUARY, 1913. 


GREENWICH MEAN TIME. 


Noon. 


eS | NY | |, EE 


55 23-73 
54 55-29 
54 32.88 


54 16.03 
54 4.33 
53 57-61 


53 55-94 
53 59.69 
54 9.50 


54 26.10 


54 §0.24 
55 22.48 


56 2.92 
56 50.93 
57 44-99 


58 42.19 
59 38.45 
60 28.31 


61 5.97 
61 26.32 
61 26.35 


61 5.95 
60 28.07 


59 37-71 


58 40.77 
57 42.71 
56 47.86 


55 §9.17 
55 18.37 
54 46.16 
54 22.47 


54 6.78 


THE MOON’S 


HORIZONTAL PARALLAX. 


Midnight. 


? ve 


55 8.73 
54 43.36 
54 23.79 


54 9.56 
54 0.34 
53 56.14 


53 57-10 
54 3.80 
54 16.90 


54 37-19 
55 5-33 
55 41.70 


56 26.04 
57 17.36 
58 13.41 


59 10.76 
60 4.55 
60 49.02 


61 18.55 
61 28.96 
61 18.58 


60 48.93 
60 4.08 
59 9.71 


§8 11.57 
57 14.67 
56 22.61 


55 37-71 
55 1.18 
54 33-27 
54 13.67 


54 1.68 






Diff. for 


x Hour. 


—~1.184 


0.933 
0.701 


—0.488 
0.280 
—0.071 


+0.155 
0.407 
0.691 


+1.005 


1.344 
1.686 


+2.002 
2.257 
2.390 


+2.354 
2.089 


1.579 


+0.853 
+0.002 
~0.856 


—1.588 


2.109 
2.382 


—2.427 
2.290 
2.031 


—1.700 
1.342 
0.986 
0.652 


—0.353 


bat 


b 
21 15.1 


22 
22 


23 


O 


UPPER TRANSIT. 





Meridian of | Diff. for 
Greenwich. 





m™ 


8.1 


59.0 





46.9 
5 





31.7 





I 13.8 
53-9 
33.0 


we 


Ov CO NAM > G G 





12.1 
52-3 
34-9 


21.0 


11.9 
8.0 


8.9 
12.5 
16.0 


17 











18 


Hour. 


vm 
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Ww 
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FEBRUARY, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.| for Declination. 
t Min. 
SATURDAY 1. 
hm =“°s 8 . ' ” 
17 13 29.37 | 2.3265 |S.27 58 5.4 
17 15 48.98 | 2.3272| 28 1 13.2 
1718 8.63 | 2.3977| 28 412.1 
17 20 28.31 | 2.3282| 28 7 2.0 
17 22 48.02 | 2.3286| 28 9 42.9 
17 25 7-74 | 23288} 2812 14.9 
17 27 27-48 | 2.32990] 28 14 37.9 
17 29 47-22 | 23291 | 28 16 51.9 
17 32 6.97 | 2.3291; 28 18 56.9 
17 34 26.71 |; 2.3290] 28 20 52.9 
17 36 46.45 | 2.3288 | 28 22 39.9 
17 39 6.17 | 2.3285| 28 2417.9 
17 41 25.87 | 2.328: | 28 25 46.9 
17 43 45-54 | 2-3277| 2827 6.9 
1746 5.19 | 2.3272; 28 28 18.0 
17 48 24.80 | 2.3265! 28 29 20.1 
17 50 44.37 | 2.3257' 28 30 13.2 
17 53 3-88 | 2.3248) 28 30 57.4 
17 55 23-34 | 2-3239' 28 31 32.7 
17 57 42-75 | 23229! 28 31 59.0 
18 © 2.09 | 2.3218) 28 32 16.4 
18 2 21.36 | 2.3205 | 28 32 24.9 
18 4 40.55 | 2.3192! 28 32 24.5 
18 6 59.66 | 2.3178 S.28 32 15.2 
SUNDAY 2. 

18 9 18.68 | 2.3163 'S.28 31 57.1 
18 11 37-61 | 2.3147 | 28 31 30.1 
18 13 56.44 | 2.3130: 28 30 54.3 
18 16 15.17 | 2.312| 28 30 9.7 
18 18 33.78 | 2.3092 | 28 29 16.3 
18 20 §2.28 | 2.3073, 28 28 14.1 
18 23 10.66 | 2.3053; 2827 3.2 
18 25 28.92 | 2.3032} 28 25 43.6 
18 27 47.05 | 2.3010| 28 24 15.3 
18 30 5.04 | 2.298 | 28 22 38.3 
18 32 22.88 | 2.2961 | 28 20 52.6 
18 34 40.57 | 2.2937) 28 18 58.3 
18 36 58.12 | 2.2912 | 28 16 55.5 
18 39 15.51 | 2.288 | 28 14 44.1 
18 41 32.73 | 2.2857} 28 12 24.1 
18 43 49-79 | 2.289] 28 9 §5-7 
18 46 6.68 | 2.2799} 28 7 18.8 
18 48 23.38 | 2.2769} 28 4 33.4 
18 50 39.91 | 2.2739 28 1 39.7 
18 52 56.25 | 2.2707} 27 58 37.6 
18 5§ 12.39 , 2.2674| 27 55 27-1 
18 57 28.34 | 2.2642| 2752 8.4 
18 59 44.09 | 2.2608| 27 48 41.4 
Ig 1 §9.64 | 2.2573| 2745 6.2 
1g 4 14.98 | 2.2538 IS.27 41 22.9 





Diff. 
for 
r Min. 


id 
§- 205 
$2056 
2.907 
2.757 
2.607 
2.458 
2.308 
2.158 
2.008 
1.858 
1.708 
1.558 
1.408 
1.259 
1.10 
0.960 
0, 811 
0. 662 
0. 513 
0. 364 
0.216 
—0. 067 
+0. 081 
0. 228 


0. 376 
0. 523 
0. 670 
0.817 
0.963 
1,109 
1.254 
1.399 
1.544 


1.833 
1.976 
2.118 
2.262 
2.403 
2.544 
2.686 
2.826 
2.965 
3.105 
3-243 
3-381 
3.518 
3-654 
3-790 


our. 


Cor] Ain & WwW DN HO 


Cony Chin & Ww DN wm O 


a rc 


=) 


10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 





re a ee 














Diff. | Diff. 
Right Ascension.| for Declination. for 

t Min. 1 Min. 

MONDAY 3. 
hm s 8 a 
IQ 414.98 | 2.2598 |S.27 41 22.9] 3.790 
1g 6 30.10 | 2.2508 | 27 37 31-4 | 3926 
Ig 8 45.01 | 2.2466) 27 33 31.8] 4.060 
IQ 30 §9.69Q | 2.2428} 27 29 24.2] 4.193 
19 13 14.15 | 2.9391 | 27 25 8.61 4.327 
19 15 28.38 | 2.9352} 27 20 45.0| 4.459 
19 17 42.38 | 2.2313] 27 1613.5 | 4.502 
IQ 19 56.14 | 2.2273| 27 Il 34.1 | 4-722 
19 22 9.66 | 2.2233 27 6 46.9 | 4.2s2 
19 24 22.94 | 2.2192] 27 I §1.9]| 4.982 
19 26 35.97 | 2.2150| 2656 49.1 | 5.210 
19 28 48.74 | 2.2108 | 26 §1 38.7] 5.237 
IQ 31 1.27 | 2.2067! 26 46 20.7 | 5.364 
IQ 33 13.54 | 2.2023} 2640 55.0| S491 
19 35 25.55 | 2.198 | 26 35 21.8] 5.626 
19 37 37-30 | 2.1936| 2629 41.1] 5-740 
19 39 48.78 | 2.182] 26 23 53.0| 5.864 
19 42 0.00 | 2.1848| 2617 57.4] 5.987 
19 44 10.95 | 2.1802} 26 11 54.5] 6.308 
19 46 21.62 | 2.1756; 26 5 44.4]! 6.229 
19 48 32.02 | 21710] 25 59 27.0] 6.350 
IQ 50 42.14 | 2.1663 2553 24| 6.470 
19 52 51.98 | 2.1617| 25 46 30.6 | 6.589 
19 55 1.54 | 2.1570 |S. 25 39 51.7 | 6.706 
TUESDAY 4. 

19 57 10.82 | 2.1522 S.25 33 5-.9| 6.822 
19 59 19.81 | 2.1475 | 25 26 13.1 | 6.938 
20 1 28.52 | 2.1427{ 25 19 13.3] 7.053 
20 3 36.94 | 2.1378; 2512 6.7] 7.167 
20 5 45.06 | 2.13390/ 25 4 53.3 | 7-280 
20 7 52.90 | 2.1282 24 57 33-1 | 7-392 
20 10 0.44 | 2.1232/ 24 50 6.2] 7.503 
2012 7.69 | 2.1184 | 24 42 32.7] 7.613 
20 14 14.65 | 2.1135 | 24 34 52.6] 7.723 
20 16 21.31 | 2.1085 | 2427 5.9] 7.832 
20 18 27.67 | 2.1036| 2419 12.8] 7.938 
20 20 33-74 2.098| 24 11 13.3 | 8.045 
20 22 39.50 , 2.0935 24 3 7-4 | S8.x5r 
20 24 44.96 | 2.088! 23 54 55.2 | 8.255 
20 26 50.13 | 2.0837! 23 46 36.8] 8.358 
20 28 55.00 | 2.0787| 23 38 12.2] 8.462 
20 30 59.57 | 2.0737| 23 29 41.4] 8.563 
20 33 3-84 1 2.0687| 2321 4.6| 8.663 
20 35 7.81 | 2.0637 2312 21.8| 8.762 
20 37 11.48 | 2.0587 23 333-1 | 8.862 
20 39 14.85 2.0537] 22 54 38.4] 8.960 
20 41 17.92 2.0487 22 45 37-9 | 9.057 
20 43 20.69 | 2.0437] 22 36 31.6| 9.152 
20 45 23.16 | 2.0387| 2227 19.6| 9.047 
20 47 25.34 | 2.0337 /S.22 18 1.91 9.542 


VI. 


FEBRUARY, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Hour. Right Ascension| for 
n. 


| Diff. | 
Declination. 


WEDNESDAY 5. 














8 6 ’ ve 

2.0337 [5.22 18 1.9 
2.0287 22 8 38.6 
2.0238 | 2159 9.8 
2.0189 21 49 35-5 
a.o1o0| 21 39 §5.8 
2.009% 21 30 10.7 
2.0042 21 20 20.3 
1.9992 | 21 IO 24.6 | 
1.9944 2I O 23.7 
1.9896 | 20 5017.7 
1.9847 2040 6.6 
1.9799 | 20 29 50.5 
1.9752 20 19 29.4 
1.9705 | 20 Q 3-4 
1.9658 | 19 58 32.5 
1.9610] 19 47 56.9 
1.9563 | I9 37 16.5 
1.9518 19 26 31.4 
1.9472} I9 15 41.7 
1.9426; 19 4 47-5 
1.9381 | 18 53 48.8 
1.9336 | 18 42 45.6 
1.9291 | 18 31 38.0 


1.9246 |S. 18 20 26.0 


THURSDAY 6. 


' bh m 8 
0 | 20 47 25-34 
I 20 49 27.21 
2 20 §1 28.79 
3 | 20 53 30.07 
4 20 55 31.06 
3 2057 31-75 
6 20 §9 32.15 
7,21 X 32.25 
8 | 2I 3 32.06 
g'2r 5§ 31.58 
10 | 2x 7 30.81 
Ir] 21 g 29.75 
12 | 21 11x 28.40 
13 | 23 13 26.77 
Iq! 21 15 24.86 
15 21 17 22.66 
16 | 21 Ig 20.18 
17; 21 21 17.42 
18 | 21 23 14.39 
Ig | 21 25 11.08 
20-| 21 27 7.50 
21; 2% 29 3.65 
22 | 21 30 59.53 
23 | 21 32 §5.14 
oO | 21 34 50.48 
I | 21 36 45.56 
2! 21 38 40.38 
3 | 21 40 34-95 
4 | 21 42 29.26 
3 | 21 44 23-31 
6 | at 46 17.12 
7 | 21 48 10.68 
8 | 2150 3.99 
9 | 21 §1 57-06 
10 | 21 §3 49.89 
11! 21 55 42.48 
21 57 34-83 
| a 21 59 26.95 
1 18.85 
15 | 22 3 10.52 
16' 22 § 1.97 
17 | 22 6 §3.20 
18! 22 8 44.21 
19 | 22 10 35.00 
20 | 22 12 25.58 
21 | 22 14 15.96 
22 | 2216 6.13 
23} 22 17 56.10 
24 | 22 19 45.87 


1.9202 |S. 18 9 9.8 
1.9158 17 57 49-3 
1.9116 17 46 24.7 
1.9073 17 34 55-9 
1.9030 I7 23 23.1 
1.8988 | 17 11 46.3 
1.8947 17 9 5:55 
1.8906 16 48 20.9 
1.8865 | 16 36 32.4 
1.6825 | 16 24 40.1 
1.8785 16 12 44.1 
1.8745] I16 0 44.4 
1.8706 1§ 48 41.1 
1.8668 | 15 36 34.2 
1.8631 15 24 23.8 
1.8593 x5 12 10.0 
1.8557 14 59 52.7 
1.8520 14 47 32.1 
1. 8483 14 35 8.2 
1.8447 14 22 41.0 
1.8413} 14 10 10.6 
1.8379 13 57 37-0 
1.8345 13 45 0.4 
¥.8312 13 32 20.7 


| 1.8278 |S. 13 19 38.0 





Diff. 
for 
x Min. 


9. 342 
9- 434 
9.526 
9.617 
9-707 
9-796 
9. 884 
9-972 
10. 058 
10.143 
10. 227 
10. 310 
10. 393 
10. 474 
10. 554. 
10. 633 
10.712 
10.789 
10. 866 
10.942 
rr.016 
1I.090 
11.163 
11.235 


13.306 
13.376 
11.44$ 
II.5%3 
1x. §80 
11.647 
Iz.712 
13.776 
11.840 
11.902 
11.964 
12.025 
12,085 
12.144 
32.202 
12.259 
12. 326 
12. 371 
12. 426 
12.480 
12.533 
12. 585 
32.636 
12. 687 


12.737 





























Diff. 
ouz.| Right Ascension.) for Declination. 
x Min. 
FRIDAY 7. 
hm ~°s | 8 o !' ” 
o | 22 19 45.87 | 1.8278 |S. 13 19 38.0 
I | 22 2% 35.44 | 1.8a47/ 13 6 52.3 
2 | 22 23 24.83 | 1.8215) 1254 3.8 
3 | 22 25 14.02 | 3.8183} 31241 12.4 
4 | 22 27 3.03 | 1.8:53| 12 28 18.2 
5 | 22 28 51.86 | 1.8123; 12 15 21.3 
6 | 22 30 40.81 | 1.8094] 12 2 21.7 
7 | 22 32 28.99 | 1.8065 II 49 19.4 
8 | 22 34 17.29 | 1.80397| II 36 14.5 
Q | 22 36 5.43 [ten II 23 7.0 
10 | 22 37 53-40 | 1.7982 II Q 57.0 
II | 22 39 41.21 | 1.7956| 10 56 44.6 
12 | 22 41 28.87 | 1.7930} 10 43 29.8 
13 | 22 43 16.37 | 1.7904} 10 30 12.6 
14 ' 2245 3-72 |1.7879/ 1016 §3.2 
15 | 22 46 50.92 | 1.785 | YO 3 31.5 
16 | 22 48 37.98 | 1.7632 950 7.5 
17 | 22 50 24.90 | 1.7609 9 36 41.4 
18 | 22 §2 11.69 | 1.7767 Q 23 13.2 
19 | 22 53 58.34 | 1-773] 9 9 42.9 
20 22 §5 44.87 | 1.7744 8 56 10.8 
a1 | 22 57 31.27 | 3.77% 8 42 36.2 
22 | 22 59 17.56 | 1.7705| 829 0.0 
23 | 23 1 3.73 | 1.7685/S. 8 15 21.9 
SATURDAY &. 
o | 23 2 49.78 | 1.7667 |S. 8 1 41.9 
I | 23 4 35-73 | 1.7649 748 O.1 
2 | 23 6 21.57 | 1.7632 7 34 16.6 
3} 23 8 7.31 | 1.7615 7 20 31.5 
4 | 23 9 52.95 | 1-759} 7 6 44.6 
5 | 23 11 38.50 | 1.7584 6 §2 56.1 
6 | 23 13 23.96 | 1.7569 639 6.1 
7 | 23. 1§ 9-33 | 1.7555 6 25 14.5 
8 | 23 16 §4.62 | 1.7542 6 II 21.5 
9 | 23 18 39.83 | 1.7529 5 57 27.0 
10 | 23 20 24.97 | 1.7527 5 43 31.1 
Ir | 23 22 10.04 | 1.7507 5 29 33-9 
TZ | 23 23 55-05 | 1.7496 5 15 35-4 
13 | 23 25 39.99 , 1.7486 5 1 35-6 
14 | 23 27 24.88 | 1.7477 447 34.6 
15 | 23 29 9-72 | 1.7468 4 33 32-4 
16 | 23 30 5§4.§0 | 1.7460 4 19 2g.I 
17 | 23 32 39-24 | ‘1.7453 4 5 24-7 
18 | 23 34 23.94 | 1.7447 3 51 19.3 
19 | 23 36 8.60 | 1.7441 3 37 12.9 
ZO | 23 37 53-23 | +7437 3 23 5:5 
ax | 23 39 37-84 |1.7482) 3 8 57.3 
22 | 23 41 22.42 | 1.7428 2 54 48.2 
23 | 23 43 6.98 | 1.7425 2 40 38.2 
24 | 23 44 $1.52 | 3.7423 |S. 2 26 27.5 





19 


Diff. 
for 
1M 


ov 
12.737 
12.785 
12.833 
12.880 
12.926 
12.971 
13.016 
13.060 
13.103 
13.1346 
13.187 
13.227 
13.9867 
13. 305 
19-348 
13.381 
13.417 
13-452 
13-487 
130 $82 
13.556 
13-588 
13.619 
13.652 


13.688 
130713 
130738 
13-767 
13.795 
13.8ar 
13.847 
13.672 
13.896 
13.920 
13-948 
13.964 
13.986 
14.007 
14.027 
14.046 
14.064 
14.082 
14.098 
14elt§ 
14.190 
140344 
14.159 
14-373 
14.18 
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Hour. 
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bt ted tt ed 
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° 
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Do ~ Oo o~n Ow 
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FEBRUARY, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 






































’ Diff. 
for 


zt Min. 


| 14.197 


14.207 


| 14.218 


14.228 
14.236 
14.244 
14.252 
14.259 
14. 265 
14.271 
14.275 
14.278 
14.282 
14-286 
14.287 
14.288 
14.288 
14.287 
14.286 
14.284 
14.282 
14.278 
14.274 


14.269 
14.263 


| 140857 


14.850 
14.243 
14.434 
14.225 
14.214 
14.203 
14.192 
14.179 
14.166 
14.152 
14-137 
14.222 
14.105 
14.088 
14.070 
14.051 
14.032 
14.011 
13.990 
13.968 
13-945 
13.92 


| Diff. 
RightAscension | foi Declination. 
r Mia. 
SUNDAY g. 
hmiesé$ss s ! °° “oo 
23 44 51.52 | 1.7423 .S. 2 26 27.5 | 14-785 
23 46 36.05 | 1.7422! 2 12 16.0 
23 48 20.58 | 1.7421; 158 3.9; 
23 50 5.10 | 1.7420 I 43 51.1 
23 51 49.62 | 1.741 lL 29 37-7 
23 53 34-15 | 1.7423 I 15 23-8 | 
23 55 18.69 | 1.7424 I I 9.4 
2357 3-24 | 1-7427| 0 46 54.5 
23 58 47.81 | 1.7430 O 32 39-1 
O O 32.40 | 1.7435 o 18 23.4 
O 217.03 1.744019. O 4 7-3 
O 4 1.68 | 1.7445 |N. O10 g.1 
O 5 46.37 | 1.7452 O 24 25.7 
O 7 31.10 | 1.7458 O 38 42.5 
© g 15.87 | 1.7467 © 52 59.6 
OIL 0.70 !| 1.7476 1 7 16.8 
O 12 45.58 | 1.748% I 21 34.0 
O 14 30.51 | 1.7494 I 35 51.3 
© 16 15.51 | 1.7506 150 8.6 
018 0.58 | 1.7578 2 425.8 
O 19 45.72 | 1.7529 2 18 42.9 
O 21 30.93 | 1.7542 2 32 59-9 
O 23 16.23 | 1.7557 247 16.7 
025 1.61 | 1.9571 N. 3. I 33-3 
MONDAY 1o. 
© 26 47.08 | 1.7586 [N. 3 15 49.6 | 
© 28 32.64 | 1.7602 330 5.6 
O 30 18.31 | 1.7620 3 44 21.2 
O 32 4.08 | x.7637 3 58 36.4 
O 33 49-95 | 1.7655 4.12 51.2 
© 35 35-94 | 1-7674 427 5:5 
O 37 22.04 | 1.7694 4 41 19.3 
0 39 «(8.27 | 1.7715 455 32-5 
O 40 54.62 | 1.7737 5 9 45.0 
O 42 41.11 | 1.7759 5 23 56.9 
O 44 27.73 | 1.7782 5 38 8.0 
O 46 14.49 | 1.7806 5 §2 18.4 
048 1.40 | 1.7830 6 6 28.0 
0 49 48.45 | 1.7856 6 20 36.7 
O 51 35-67 | 1.7883 6 34 44.5 
O 53 23.04 | 1.7909 6 48 51.3 
O 55 10.58 | 1.7937 7 257.1 
0 56 58.28 | 1.7965 717 19 
0 58 46.16 | 1.7994 731 55 
I O 34.21 | 1.8024 745 8.0 
I 2 22.45 | 1.8056 759 9-3 
I 4 10.88 | 1.8088 813 93 
I 5 59-50 | 1.8119 827 8.1 
I 7 48.31 | 1.8153 841 5.5 
I Q 37-33 | 1.8187 'N. 8 55 1.5 


our.. Right Ascension. 


CI AM mh Ww DN mw O 


23 
24 


AAS 





iff, 
for 
1 Min. 





Declination. 


TUESDAY 11. 


m 8 

9 37-33 
Ir 26.55 
13 15-99 
15 5-64 
16 55.52 
18 45.62 
290 35-95 
22 26.52 
24 17-33 
26 8.39 
27 59-70 
29 51.26 
31 43.08 
33 35-17 
35 27-52 
37 20.15 
9 13.06 
1 6.26 
2 59-74 
4 53-52 


i ee ee ee eee ee ee ee eee ee ee 2 
> hb & hb Dh W 


56 22.64 
58 18.61 
O 14.91 
2 11.55 
4 8.53 
6 5.86 
8 3-54 
IO. 1.57 
Il 59.96 
13 58.72 
15 57-85 
17 §7-35 
19 §7-23 
21 57-49 
23 58.14 
25 59.18 
28 0.61 
230 2.45 
232 4.69 
234 7:33 
2 36 10.39 
2 38 13.87 
240 17.76 
2 42 22.08 


NNN NNN HNN ND DN WY ND PH Pt eH 


N 


s | 
1.8187 N. 8 55 


1.8222 
1.8257 
1.8294 
1.8332 
1.8369 


" 3.8408 
1.8448 


1.8489 
1.853% 
1.8573 
1.8615 
1.8659 
1.8703 
1.8748 
1.8795 
1.8842 
1.8890 
1.8938 
1.8988 
1.9038 
1.9089 
1.9242 


1.5 

g 8 56.0 
9 22 49.0 

9 36 40.5 

9 50 30.4 

10 418.6 
10 18 5.1 
IO 31 49.8 
10 45 32-7 
10 59 13-7 
II 12 §2.8 
II 26 29.9 
II 40 4.9 
II 53 37-8 
Iz 7 8.7 
12 20 37-3 
12 34 3.6 
12 47 27.6 
13 0 49.2 
1314 8.4 
13 27 25.1 
13 40 39.2 
13 53 50-7 


1.9194 |IN.14 6 59.5 
WEDNESDAY 12. 


1.9247 |N.14 20 


1.9301 
1.9356 
3.9412 
1.9468 
3.9526 
1.9584 
1.9642 
1.9704 
1.9762 
1.9824 
1.9886 
r.9948 
2.0012 
2.0076 
2.0141 
2.0206 
2.0272 
2.0940 
2.0407 
2.0475 
200545 
2.0614 
2.0684 


5°5 
8.7 


9.0 


14 33 
14 46 
1459 6.4 
1512 0.8 
1§ 24 52.1 
15 37 40-3 
1§ 50 25.2 
16 3 6.9 
16 15 45-3 
16 28 20.2 
16 40 51.7 
16 53 19.6 
17 3 43-9 
1718 4.4 
17 30 21.2 
17 42 34.2 
17 34 43-3 
18 6 48.4 
18 18 49.4 
18 30 46.3 
18 42 39.0 
18 54 27.4 
Ig O11.4 


2.0755 IN.Ig 17 51.0 


VI. 


Dif. 
for 
1 Mia. 








13.Q2K 
18.896 
13.87% 
13.845 
13.838 
13.789 
13.760 
13.730 
13-699 
13.667 
13-635 
1§.601 
18. 566 
13-$33 
1§- 496 
13-458 
13-419 
1§. 380 
13-340 
13.299 
13.257 
13.219 
1g. 169 
53-18§ 


13-077 
13.089 
12.98: 
12.988 
12.88: 
12. 829 
12.976 
12.722 
12.667 
12.611 
12.553 
12.495 
12.435 
12.373 
12.311 
12.248 
12. 184 
12.118 
12.05% 
11.984 
II.9%3 
1r.84a 
11.9770 
11.697 
t3.608 


Hour. 


Ww Orn! AudhW DH O 





FEBRUARY, 1918. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
t Min. 





THURSDAY 13. 


Declination. 


hm =°8 s ° 

2 42 22.08 | 2.0755 |N.19 17 51.0 
2 44 26.82 | 2.0827] 19 29 26.0 
2 46 32.00 | 2.0900] 19 40 56.4 
2 48 37.62 | 2.0972] 19 52 22.2 
2 50 43-67 | 2.1045 | 20 3 43.2 
2 52 §0.16 | 2.1120| 20 14 59.3 
2 54 57-10 | 9.1195 | 20 26 10.5 
257 450 |2.1270!] 20 37 16.7 
2 59 12.35 | 21346] 20 48 17.7 
3 I 20.65 | 2.1422] 20 §9 13.6 
3 3 29.41 | 2.1498] 22 10 4.2 
3 § 38-63 | 2.1576| 21 20 49.5 
3 7 48.32 | 2.1654 | | 2% 31 29.3 
3 9 58.48 | 2.1732] 2142 3.6 
3 12 gQ.1I1 | 2.1812] 21 52 32.2 
3 14 20.22 | 2.18: | 22 2 §5.1 
3 16 31.80 | 2.1970| 22 1312.2 
3 18 43.86 | 2.0050] 22 23 23.4 
3 20 §6.40 | 2.2131 | 22 33 28.6 
3.23 9-43 | 2.2212 | 22 43 27.8 
3 25 22.94 | 2.2293 22 §3 20.8 
3 27 36.94 | 2.237% | 23 3 7-5 
3 29 51.43 | 2.2456| 23 12 47.8 
332 6.41 | 2.2538 |N.23 22 21.7 

FRIDAY rq. 

3 34 21.89 | 2.262: |N.23 31 49.1 
3 36 37-86 | 2.2703 | 2341 9.8 
3 38 54.32 | 2.2785| 23 50 23.8 
3 41 11.28 | 2.2868; 23 59 30.9 
3 43 28.74 | 2.2952, 24 8 31.1 
3 45 46.70 | 9.3035 | 24 17 24.3 
348 5.16 | 2.3218 | 24 26 10.3 
3 50 24.12 | 2.3201 24 34 49-1 
3 52 43.57 | 23284 | 24 43 20.6 
355 3-52 | 23-3368, 24 51 44.6 
3 57 23-98 | 2.3452) 25 O ILI 
3 59 44-94 | 2-353 | 25 8 10.0 
4 2 6.39 |2.3617| 25 16 11.2 
4 4 28.34 | 2.3700| 2524 4.5 
4 6 50.79 = 25 31 49.9 
4 9 13-74 | 2.3866) 25 39 27.3 
4 11 37-18 | 2.3948 | 25 46 56.6 
414 1.12 | 2.4032 25 54 17-7 
4 16 25.56 | 2.4113} 26 1 30.4 
4 18 50.48 | 2.4194 | 26 8 34.7 
4 21 15.89 | 2.4276; 26 15 30.5 
4 23 41.79 | 2.4357 26 22 17.8 
426 8.18 | 2.4438| 26 28 56.3 
4 28 35.05 | 2-458} 26 35 26.0 
4 31 2.39 | 2.4597 IN.26 4x 46.8 





Diff. 
for 


x Min. 


33.622 
13.546 
11.468 
11.389 
31. 309 
11.227 
12.345 
11.060 
10.974 
10. 887 
10.799 
10. 709 
10.617 
10. $24 
10.430 
10. 333 
10.236 
10. 137 
10,037 
9-935 
g. 831 
9-725 
9.618 
Q- $1 


9- 401 
9-289 
9-176 
g. 06: 
8.945 
8.827 
8.707 
8. 586 
8. 462 
8.337 
8.212 
8.084 
7°954 
7.822 
7-690 
7-556 
72419 
7.282 
7.142 
7.00% 
6.859 
6.715 
6. 568 
6.421 
6.271% 


our. 


p< 
00 ON AMS W DMO 


Oo ON AMA W DN HO 


NO BD HS Hw tt ot Oe oe 
mM OW} Gx] Am hk WwW ND HO 
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MURA AMAANAA HD AAADAD DAD HAA SD A DW’ 


Right Ascension. 





Diff. 
for 
z Min. 





Declination. 


SATURDAY 15. 


8 

2.39 
30.21 
58.50 
27.27 
56.50 
26.19 
56.34 
26.94 
0 57.98 
3 29-47 
1.40 
8 33.76 
I 6.55 
3 39.76 
6 13.39 
8 47.42 
11 21.86 
13 56.70 
16 31.92 
519 7-52 
3 21 43-50 
5 24 19.85 
§ 20 56.55 
5 29 33.60 


am & W Wo Ww W 
COW Ww © CMW nm 


CINTA Np 
co.) 


8 
2.4597 |N.26 41 46.8 


2. 4676 
2.4755 
2.4833 
2.4910 
2.4987 
2. 5062 
&. 5137 
2.5@rI 
2.5285 
2. 5357 
2. $429 
2.5500 
2.5570 
2. 5638 
2. §706 


2.6147 


26 47 58.5 
26 54 1.1 
26 59 54-5 
27 5 38.6 
27 II 13.3 
27 16 38.5 
27 21 §4.0 
27 26 59.9 
27 31 56.0 
27 36 42.2 
27 41 18.4 
27 45 44-5 
27 50 0.5 
27 54 6.2 
2758 1.6 
28 1 46.6 
28 § 21.0 
28 8 44.9 
28 11 58.1 
2815 0.5 
28 17 52.0 
28 20 32.6 


2.6004 N.28 23 2.2 
SUNDAY 16, 
2.6261 [N.28 25 20.8 


2.6336 
2.6370 
2.6422 
2.6472 
2.6521 
2.6568 
2.6614 
2.6658 
2.6701 
2.6742 
2.6782 
2.6818 
2.6854 
2.6888 
2.692: 
2.6952 
2.6980 
2.7007 
2.7032 
2.7054 
2.7076 
2.7096 
2.7112 


28 27 28.2 
28 29 24.4 
28 31 9.2 
28 32 42.7 
28 34 4.8 
28 35 15.4 
28 36 14.3 
a8 37° (1.7 
28 37 37-4 
28 38 1.3 
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Diff. 
for 
: Min. 


6.27% 
6.119 
5-967 
5.812 
50657 
5-499 
3-339 
5.378 
§.017 
4-858 
4-687 
4°519 
4-952 
4.182 
4-009 
3.837 
3.662 
3-486 
8-309 
$-130 
2.949 
2.767 
2.585 
2.408 


2.217 
2.090 
3.842 
3.658 
3.463 
1.278 
2.079 
0. 886 
0. 694 
0.497 
O. 903 


28 38 13.5 | +0.104 
28 38 13.8 |—0.09% 


28 38 2.2 


28 37 38.7 
28 37° 3.2 
28 36 15.6 
28 35 16.0 
28 34 4.3 
28 32 40.4 
28 31 4.3 
28 29 16.0 
28 27 15.5 
28 25 2.7 


2.7128 IN.28 22 37.7 


0.292 
0.408 
0. 692 
0. 893 
1.094 
1.297 
1.500 
1.703 
2.907 
QI 
&.§15 
2.590 


22 FEBRUARY, 1913. [X. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 









































Diff. Diff. i Diff. 
Hour.) Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
x Min. r Min, 1M 1 Min. 
MONDAY 17. WEDNESDAY 1g. 
h s { o ' ” ” h m 8 8 | o oF ro] v 
o| 6 36 26. g6 | 2.7128 \N.28 22 37.7] 252008 O | 8 45 6.86 | a.sorx \N.22 31 6.9} 11.796 
I 6 39 9.77 | 2-7142| 2820 0.3] 2.7259 I 8 47 42.16 | 2.5856 | 22 19 14.3 | 11.957 
2| 6 41 §2.66 | 2.7154| 2817 10.7] 2.9308 2, 8 5017.13 | 25801} 22 7 12.0] 12.118 
3 | 6 44 35.62 | 2.7164] 2814 8.7) 3.13978 3 | 8 52 51.77 | 25745] 21 55 O-1 | 128.278 
4| 647 18.63 | 2.7172| 28 10 54.3] 3.3428 4 | 8 55 26.07 | 2.5687) 212 42 38.6 | ra.437 
5 | 650 1.68 | 2.7177} 28 727.6! 3.5479 5 | 858 0.02 | 2.5629] 21 30 7.7 | 12-593 
6) 6 52 44.76 | 2.7182} 28 3 48.6| 3.7528 6 | 9g 0 33-62 | 2.5572] 21 17 27.5 | 32-747 
7 | 6 §5 27.86 | 2.7183! 27 59 §7-3| 3.95881 7 | 9 3 6.88 | 2.5513| 21 4 38.1 | 12.898 
8 | 6 58 10.97 | 2.7185} 27 55 53-6] 4.1649 8 | Q 5 39-78 | 25454] 20 51 39.7 | 13-047 
9 | 7 © 54.08 | 2.97183 27 51 37-6| 43701 9 | 9 8 12.33 | 2-5395| 20 38 32.4 | 13.196 
<0) 7 337-17 | 2.718 | 2747 9Q.2| 4.5764 IO Q 10 44.52 | 2.5336 | 20 25 16.2 | 33.342 
Ir} 7 6 20.24 | 2.7176| 27 42 28.5 | 4.781] 12 | 9 13 16.36 | 2.5277] 20 II 51.3 | 13-486 
12! 7 9 3.28 ere 27 37 35-5 | 49868 12 | 9 15 47.84 | 2.5216| 19 58 17.9 | 13.627 
13, | 7 11 46.27 | 2.7160] 27 32 30.2] 5.191 § 13 | 9 18 18.95 } 2.5156] 19 44 36.0 | 13.767 
14 | 7 14 29.20 | 2.7149| 27 27 12.6| 5.3959 14 | 9 20 49.71 | 2.5096] 19 30 45.8 | 13.904 
15 717 12.06 | 2.7137; 27 21 42.8] 5.5989 15 Q 23 20.10 | 2.5035 | 19 16 47.5 | 14.039 
16 | 719 54.84 | 2.7122! 2716 0.8! 5.8029 16 | 9 25 50.13 | 2.4975] I9 2 41.1 | 14.172 
17 7 22 37-53 | %7107| 27 10 6.6] 6.005 § 17 g 28 19.80 | 2.4914] 18 48 26.8 | 14.303 
18 | 7 25 20.12 | 2.7089| 27 4 0.2] 6.2079 18 | 9 30 49.10 | 2.4853] 18 34 4.7 | 14.432 
19 | 728 2.60 | 27071} 2657 41.7] 6.4097 19 | 9 33 18.04 | 2:4792| 18 19 34.9 | 14.560 
20 | 7 30 44.97 |2.7050| 26 51 11.1 | 6.611] 20 | 9 35 46.61 | 2.4732] 18 4 57-5 | 14-684 
21 7 33.27.21 | 2.7027| 26 44 28.4 | 6.811 | 21 Q 38 14.82 | 2.4672 | 17 50 12.8 | 14.806 
22 | 736 9.30 | 2.7003} 26 37 33.8] 7.010] 22 Q 40 42.67 | 2.4611 | 17 35 20.8 | 14.927 
23! 7 38 51.24 | 2.6977 .N.26 30 27.2! 7.209] 23! 9 43 10.15 | 2.4590 IN.17 20 21.6 | 15.046 
ve TUESDAY 18. THURSDAY 20. 

© 741 33.03 | 2.6951 [N.26 23 8.7! 7-407] © | 9 45 37-27 | 2-4490 N.17 5 15.5 | 15-759 
1! 744 14.65 | 2.6922| 2615 38.3| 7.605] | 948 4.03 | 24430| 1650 2.5 | 15.272 
2 | 7 46 56.09 | 2.681 | 26 7 56.1 | 7.80rf 2 | 9g 50 30.43 | 2.4370| 16 34 42.8 | 15.383 
3° 749 37-34 | 2.6859] 26 0 2.2] 7.9969 3 | 9 52 56.47 | 24311] 16 19 16.5 | 15.492 
4 ' 7.52 18.40 | 2.6826] 25 §1 56.6] 819 4 | 9 55 22.16 | 2.4252] 16 3 43.7 | 15.509 
5 | 7 $4 59-25 | 26701 | 25 43 39-4 | 8.388] § | 957 47-49 | 24192) 15 48 4.6 15.703 
6: 7 57 39.89 | 2.6755 25 35 10.7| 8.575] 6 | 10 0 12.47 | 2.4133| 15 32 19.3 | 15.805 
7' 8 © 20.31 | 2.6717| 25 26 30.4] 8.767] 7 | 10 2 37.09 | 2.4075] 15 16 28.0 | 15.904 
8' 8 3 0.50 !26679| 25 17 38.7] 8956f 8 | 10 5§ 1.37 | 24017] 15 © 30.8 | 16.002 
g' 8 § 40.46 , 2.6639] 25 8 35-7| 9-144] 9 | 10 7 25.30 | 23959] 14 44 27.8 | 16.097 
10 ' 8 8 20.17 | 2.6598] 24 59 21.4: 9332 TO | 10 9 48.88 | 2.3902] 14 28 19.2 | 16.189 
11 | 8 10 59.63 | 2.6556] 24 49 56.0 g.st7} IX | 10 12 12.13 | 2.3846| 14 12 §.1 | 16.279 
12 8 13 38.84 | 2.65:2| 24 40 19.4 | 9.702] 12 | 10 14 35.03 | 2.3789] 13 55 45.7 | 16.367 
13, 8 1617.78 | 2.6467 | 24 30 31.8 9.889 13 | 10 16 57.60 | 2.3733! 13 39 21.0 | 16.453 
14, 8 18 56.44 | 2.6421! 24 20 33.3 10.066] 14 | 10 IQ 19.83 | 2.3677| 13 22 51.3 | 16.536 
15 | 8 21 34.83 | 2.6374 | 24 10 23.9 10.2469 15 | 10 21 41.73 | 2.3622 13 6 16.7 | 16.617 
16 ' 8 24 12.93 | 2.6326| 24 O 3-8 10.404] 16 | 10 24 3.30 | 2.3568] 12 49 37.2 | 16.697 
17 | 8 26 50.74 | 2.6277 23 49 33.0 10.602] 17 10 26 24-55 | 263514 IZ 32 53.1 | 16.773 
18 ' 8 29 28.26 | 2.6228 | 23 38 51.6! 10.777[ 18 | 10 28 45.47 | 2.3661 | 1216 4.5 | 16.847 
19° 8 32 5.48 | 2.6177 23 27 59-8 10.9507 I9 | IO 31 6.08 | 2.3408 IX 59 11.5 | 16.929 
20' 8 34 42.39 | 2 6126 | 23 16 57.6 11.122] 20 | 10 33 26.37 | 2.3356] I 42 14.2 | 16.988 
21 , 8 37 18.99 | 2.6073| 23 545-1 11-2937 21 | 10 35 46.35 | 23305 | II 25 12.9 | 17.055 
22 8 39 §5-27 | 2.60200] 22 54 22.4 12.462) 22 | 10 38 6.03 | 23254) rr 8 7.6 | 17.301 
23 ' 8 42 34.23 | 2.5966 | 2242 49.6 11.629 | 23 | 10 40 25.40 | 2.3204 10 50 58.4 | 17.183 
24° 845 6.86 | 2.sorr N.22 31 6.9 11.7941 24 | 10 42 44.48 | 2.3155 IN.10 33 45.6 | 17.243 
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| Diff. Diff. iff. a Diff. 
Hour. RightAscension.| for Declination. for fHour.| Right Ascension.| for Declination. for 
| t Min. 1 Min. 1 Min. | t Min. 
FRIDAY 2rz. SUNDAY 323. 
| hm s e | ef 8 " | bm s | ; ef Fo” ” 
O | 10 42 44.48 | 2.3155 N.20 33 45-6 | 17.043 O | 12 29 39.39 n.1715 ‘3. 341 48.7 | 17.616 
I | 1045 3.26 | 2.3106 | 10 16 29.2 | 17.302 I | 12 31 49.65 | 2.1706 3 59 24.5 | 17-576 
2 {10 47 21.75 2.3057 | 959 9-4] 17-3571 2 | 12 33 59.86 | 2.1697 4 16 57.8 | 37.534 
3 | 10 49 39.95 | 2.3010 9 41 46.4] 17.410] 3 | 12 36 10.02 | 2.1690 4 34 28.6 | 17.491 
4 | 10 §1 57.87 | 2.2963 Q 24 20.2 | 17.4629 4 | 12 38 20.14 | 2.1683 4 51 56.7 | 17-446 
5 | 10 54 15.51 | 8.2917 g 6 51.0] 7.511] § | 12 40 30.22 | 2.1677 5 9 22.1 | 17.399 
6 | 10 56 32.87 | 2.2872 8 49 18.9 | 17.557) 6 | 12 42 40.27 | 2.1672 5 26 44.6 | 17.350 
7 | 10 58 49.97 | 2.2827 8 31 44.1 | 17.601 7 | 12 44 50.29 | 2.1668 5 44 4-1 | 17.300 
8| x11 1 6.80 | 2.2783 814 6.7 | 17.6439 8 | 1247 0.28 | 2.1664 6 1 20.6 | 17.249 
9] Il 3 23-37 | 22740 7 56 26.9 | 17.68 9g | 12 49 10.26 | 2.1662 6 18 34.0 | 17.196 
10] Ir § 39.68 | 2.2698 7 38 44.7 | 17.7229 10 | 12 51 20.22 | 2.2660 6 35 44.1 | 17.140 
Il] Il 7 55-75 | 2.2657 7 21 0.3 | 17.757 II | 12 §3 30.18 | 2-639 6 52 §0.8 | 17.083 
12 | If 10 11.57 | 2.2627 7 313-9 | 17.790] 12 | 12 55 40.13 | 2.1638 7 9 54-1 | 17.026 
13 | 18 12 27.15 | 2.2577 6 45 25-§ | t7.82af 13 | 12 57 50.08 | 2.1658 7 26 53.9 | 16.966 
14 | IL 14 42.49 | 2.2537 6 27 35-3 | 17-8508 14 | 13 O 0.03 | 8.1660 7 43 50.0 | 16.904 
15 | 11 16 57.60 | 2.2499 6 9 43-5 | 17-877] 15 | 13 2 10.00 | 2.1662 8 0 42.4 | 16.842 
16 11 19 12.48 | 2.2464 5 51 50.1 | 17.9001 16 | 13 4.19.98 | 2.1664 8 17 31.0 | 16.777 
7 | Il 21 27.14 | 2.2426 5 33 55-3 | 17-901 17 | 13 6 29.97 | 2.1667 8 34 15.7 | 16.718 
18 | 11 23 41.59 | 2.2390 5 15 59-2 | 17-045] 18 | 13 8 39.99 | 2.1672 8 50 56.4 | 16.644 
Ig | II 25 55-82 | 2.2354 458 1.9] 17.963] I9 | 13 10 50.03 | 2.1676 9 7 33-0 | 16.575 
20, 11 28 9.84 | 2.2321 440 3.6| 17.978] 20 | 13 13 0.10 | 2.2682 924 5-4 | 16.504 
21 | II 30 23.67 | 2.2288 422 4.5] 17.992) 21 | 13 15 10.21 | 2.1688 9 40 33-5 | 16.432 
22 | Il 32 37-29 | 2.2255 4 4 4-§| 18.005] 22 | 13 17 20.36 | 2.1695 Q 56 57.3 | 16.359 
23° If 34 50.73 | 2.024 IN. 3 46 3.9 | 18.014 | 23 | 13 19 30.55 | 2.1702 |S.10 13 16.6 | 16.284 
SATURDAY 3232. MONDAY 24. 
o| 11 37 3.98 | 2.2193 [N. 3 28 2.8| 18.0af Oo | 13 22 40.79 | 2.1711 [S.10 29 31.4 | 16.208 
I | 11 39 17.05 | 2.2163 3 10 1.3] r8.ce7f 1 | 13 23 51.08 | 2.1719 | 10 45 41.6 | 16.131 
2| 1% 41 29.94 | 22134 2 51 59-5 | 18.03} 2 | 13 26 1.42 | 2.17299| IL I 47.1 | 16.052 
3 | 11 43 42.66 | 2.2106 2 33 57-6 | 18.033 3 |] 13 28 11.83 | 2,.1790| 112 17 47.8 | 15.977 
4] 11 45 55-21 | 2.2078 2 15 §5.6 | 18.033 4 | 13 30 22.30 | 2.1750) I 33 43-6 | 15.888 
§| 11 48 7.60 | 2.2052 I 57 §3-7 | 18.0308 5 | 13 32 32.83 | 2.1762] 11 49 34.4 | 15.805 
6] 11 §0 19.84 | 2.2027 I 39 52-0 | 18.025 6 | 13 34 43.44 | 2.1774 | IZ § 20.2 | 15.722 
7 | II 52 31-93 | 2.2002 I 21 50.7 | 18.0187 7 | 13 36 $4.12 | 2.1787] I2 21 1.0 | 15.636 
8 | 11 54 43-87 ° 2.1978 I 349.8 | 18.009 f 8 | 13 39 4.88 | 2.1800; 12 36 36.5 | 15.547 
9 | 11 §6 55.67 | 2.1956 © 45 49.6 | 17.998] 9 | 13 41 15.72 | 2.3813 | 1252 6.7 | 15.459 
10] 11 59 7-34 | 2.1933 O 27 50.0 | 17.987 J] 10 | 13 43 26.64 | 2.1827 | 13 7 31.6 | 15.370 
Ir | 12 1 18.87 | 2.1912 |N. O 9 51.2] 17.9729 IX | 13 45 37-65 | 2.1843 | 13 22 51.1 | 15.279 
12] 12 3 30.28 | 2.1892|S. o 8 6.7] 17.9567 12 | 13 47 48.76 | 2.1859 | 13 38 5-1 | 15.187 
13] 12 § 41.57 | 2.1872 026 3.5] 17-9379 13 | 13 49 59-96 | 2.1875 | 13 53 13-5 | 15-092 
14112 7 52.75 | 201854 O 43 59.2] 17.918 14 | 13 52 11.26 | 2.1892 | 14 8 16.2 | 14.997 
1§ | 1210 3.82 | 2.1837 I I 53-7 | 17-897 — 15 | 13 54 22.66 | 2.1909 | 14 23 13-2 | 14.902 
16 | I2 12 14.79 | 2.3820 I 19 46.8 | 17.872 16 | 13 56 34.17 | 2.1927| 14 38 4.4 | 14.805 
17 | 12 14 25.66 | 2.1803 1 37 38.3 | 17-861 17 | 13 58 45.78 | 2.1944 | 14 52 49.8 | 14.707 
18 12 16 36.43 | 2.1788 I 55 28.3 | 17.819] 18 | 14 0 57.50 | 21963] 15 7 29.2 | 14.606 
Ig | 12 18 47.12 | 2.1774 213 16.6| 17.700] 19 | 14 3 9-34 | 2.1982] 15 22 2.5 | 14.505 
20 _ 12 20 57.72 | 2.1760 231 3.1 | 17.759 20 | 14 § 21.29 | 2.2002; 15 36 29.8 | 14.403 
21 1223 8.24 | 2.1747 2 48 47.7 | 17.726] 21 | 14 7 33-36 | 22022] 15 50 50.9 | 14.300 
22 12 25 18.69 | 2.1736 3 6 30.2 | 17.691 | 22 | 14 9 45.56 | 2.2043| 16 5 5.8 | 14.195 
23 12 27 29.07 | 2.1725 3 24 10.6 | 17.654 | 23 | 14 11 §7.88 | 2.2063| 16 19 14.3 | 14.089 
24 . 12 29 39.39 | 21715 IS. 3 41 48.7 | 17.6161 24 | 14 14 10.32 | a.208% |S.16 33 16.5 | 13.983 






































24 FEBRUARY, 1913. ‘ .XT> 
GREENWICH MEAN TIME. 
THE MOON'S RIGHT ASCENSION AND DECLINATION. 
Diff. Diff. Diff. Diff. 
Hour,| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
r Min. x Min. t Min. Min. 
TUESDAY 25. THURSDAY 27. 
hms 8 7! ” ” hm =°s 8 o ” ” 
© | 14 14 10.32 | 2.2084 |S.16 33 16.5 | 13.983 © | 16 2 58.66 | 2.3240 |S.25 22 48.5 | 7.763 
I | 14 16 22.89 | 2.0106 | 16 47 12.3 | 13.8795] I { 16 § 18.16 | 2.3259| 25 3029.9 | 7.616 
2} 14 18 35.59 | 2.0128] 317 I 1.5] 13-7668 2116 7 37-77 | 23278| 25 38 2.4| 7.468 
3 | 14 20 48.43 | 2.2151 | 17 14 44.2 | 13.6568 3 | 16 9 57.50 | 2.3297| 25 45 26.1 | 7.521 
4 | 14 23 1.40 | 2.2173] 17 28 20.2] 13.544] 4 | 16 12 17.34 | 2.3315] 25 52 40.9 | 7.372 
5 | 14 25 14.51 | 2.0196] 17 41 49.5 | 13-4320 5 | 16 14 37.28 | 2.3338 | 25 59 46.7 | 7.022 
6 | 14 27 27.75 | 2.0219] 1755 12.0] 13.319) 6 | 16 16 57.33 | 2.33390] 26 6 43.6] 6.873 
7 | 14 29 41.14 | 2.243] 18 8 27.8] 13.059 7 | 16 19 17.48 | 2.3367] 26 13 31.5] 6.724 
8 | 14 31 54.67 | 2.2267] 18 21 36.6 | 13.089 % 8 | 16 21 37.73 | 2.3382] 26 2010.5] 6.574 
9 | 14 34 8.34 | 2.2291] 18 34 38.5] 12.9739 9 | 16 23 58.07 | 2.3397| 26 26 40.4 | 6.423 
IO | 14 36 22.16 | 2.2315] 18 47 33.4 | 12.856 10 | 16 26 18.50 | 2.3¢12| 26 33 1.3] 6.272 
Ir | 14 38 36.12 | 2.2339 19 © 21.2| 12.7378 Ir | 16 28 39.01 | 2.3426] 26 39 13.1 | 6.222 
12 | 14 40 50.23 | 2.2364| 1913 1.8 | 12.617§ 12 | 16 30 59.61 | 2.3439] 2645 15.8! 5.969 
13 | 1443 4.49 | 2.2389 | 19 25 35.2 | 12.4978 13 | 16 33 20.28 | 2.3452] 26512 9.4)! 5-817 
14 | 14 45 18.90 | 2.2414| 19 38 1.4] 18.3769 14 | 16 35 41.03 | 2.3464 | 26 56 53.9] 5.665 
15 | 14 47 33-46 | 2.2439] 19 50 20.3 | 12.0939 15 | 16 38 1.85 | 2.3475| 27 229.2] 5.522 
16 | 14 49 48.17 | 2.2464] 20 2 31.8 | x8.1309 16 | 16 40 22.73 | 2.3485 | 27 755-4) 5-361 
17 | 14 §2 3.03 | 2.2490] 20 14 35.9 | 12.0069 17 | 16 42 43.67 | 2.3495 | 2713 12.5] 5.208 
18 | 14 54 18.05 | 2.2516 | 20 26 32.5 | 11.881 18 | 1645 4.67 | 2.3504 | 27 18 20.4] 5.054 
19 | 14 §6 33-22 | 2.2542 | 20 38 21.6 | 11.755} TQ | 16 47 25.72 | 9.3513 | 27 23 19.0| 4.gor 
20 | 14 58 48.54 | 2.2567{ 2050 3.1 | 11.6289 20 | 16 49 46.82 | 2.3521 | 2728 8.5] 4.748 
21 | 15 I 4.02 |a.2592{ 22 I 37.0] 11.5008 21 | 1652 7.97 | 9.3527| 27 32 48.8] 4.594 
22 | 15 3.19.65 | 2.26:18/ 2213 3.1 | 11.371] 22 | 16 54 29.15 | 2.3533 | 27 3719.8] 4.440 
23115 5 35-44 | 2.2645 |S.21 24 21.5 | rx.242 | 23 | 16 $6 50.37 | 2.9539 |S.27 41 41.6 | 4.287 
WEDNESDAY 26. FRIDAY 28. 

0/15 7 51.39 | 2.9671 |S.2x 35 32.1 | xx.211} 0 | 16 59 11.62 | 2.3543 |S.27 45 54.2] @33 
I] 1510 7.49 | 2.2696| 21 46 34.8] 10.980) 1 | 17 1 32.89 | 2.3547) 27 49 57-5] 3-978 
2| 15 12 23.74 | 2.2722] 21 §7 29.7 | 10.888 2/17 3 54.18 | 2.35419) 2753 51-6] 3.824 
3 | 1§ 14 40.15 | 2.2747] 22 8 16.6 | 10.7167 3 | 17 615.48 | 2.3552] 27 57 36.4] 3.670 
4 | 15 16 56.71 | 2.2773| 2218 $5.6 | 10.582— 4 | 17 8 36.80 | 2.3553| 28 112.0] 5.516 
5 | 15 19 13.43 | a2799| 22 29 26.8 | 10.4470 5 | 17 10 58.12 | 2.3553/ 28 4 38.3] 3.962 
6 | 15 21 30.30 | 2.28% | 22 39 49.3 | 10.3129 6 | 17 13 19.44 | 2.3559/ 28 7 55.3] 3.207 
71 15 23 47-32 | 2.289 | 2250 3.9] 10.1769 7 | 17 15 40.75 | 2.3551] 28 11 3.2] 5.052 
8 | 15 26 4.49 | 2.2875] 23 0 10.4 | 10.007 8 | 1718 2.05 | 2.35¢9| 2814 1.6] 2.898 
9g | 15 28 21.82 | 2.2900} 23 10 8.7] 9.9029 9 | 17 20 23.34 | 2.3546| 28 16 50.9] 2.744 
IO | 15 30 39-29 | 2.29%] 23 19 58.7] 9.7649 10 | 17 22 44.60 | 2.3542 | 28 19 30.9] 2.590 
It | 15 32 56.9% | 2.249| 23 29 40.4] 9.625] 11! 1725 §.84 | 2.3537! 2822 1.7] 2.437 
12 | 15 35 14.68 | 2.9973] 23 39 13-7| 9-486] 12 | 17 27 27.05 | 2.3532| 28 24 23.3] 2.082 
13 | 15 37 32-59 | 2-2997| 23 48 38.7| 9.3469 13 | 17 29 48.22 | 2.9595| 28 26 35.6] o.xa8 
14 | 15 39 50.64 | 2.3021 | 23 57 55-2! 9.2050 14 | 17 32 9.35 | 23517] 28 28 38.7] 1.97 
15 | 15 42 8.84 |2.3045| 24 7 3-3] 9-0639 15 | 17 34 30.43 | 2.3508) 28 30 32.5] 1.820 
16 | 15 44 27.18 | 2.3067| 2416 2.8] 8.921] 16 | 17 36 §1.45 | 2.3499| 28 3217.5] 1.667 
17 | 15 46 45.65 | 2.3000| 24 24 53-8| 8.478] 17 | 17 39 12.42 | 9.3489] 28 33 §2.6] 1.514 
18 | 15 49 4.26 | 23113| 24 33 36.2| 8.635] 18 | 17 41 33.32 | 2.3477} 2835 18.8] 1.36: 
19 | 15 51 23.01 | 2.3136| 24 42 10.0| 8491] 19 | 17 43 54-15 | 2.3466| 28 36 35.9] 1.208 
20 | 15 53 41.89 | 2.3157] 24 50 35.1 | 8347] 20 | 17 46 14.91 | 2.3453] 28 37 43.8 | 1.056 
21 | 1§ 56 0.89 | 2.3177| 24 58 §1.6| 8.202] 21 | 17 48 35.59 | 2.3440| 28 38 42.6 | 0.903 
22 | 15 58 20.02 | 2.3199| 25 6 59.3] 8056] 22 | 17 50 56.19 | 2.3425} 28 39 32.2] o.751 
23 | 16 0 39.28 | 2.3220] 25 14 §8.3| 7-910] 23 | 17 53 16.69 | 2.3409} 28 40 12.7] 0.600 
24} 16 2 58.66 | 2.3240 |/S.25 22 48.51 7-763 | 24 | I7 55 37-10 | 2.3392 S.28 40 44.2 | 0.448 
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New Moon. 


First Quarter . 


Full Moon. 


Last Quarter . 


Apogee . 
Perigee . 
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d h m 

- Feb. § 17 21.9 

13 20 33-9 

re 20 14 3.3 
ee ee we we we ew 27) QG 1854 








d h 
. Feb. 6 19.8 


20 12.1 











26 MARCH, 1913. I. 
AT GREENWICH APPARENT NOON. 

s THE SUN’S mse of | Equation of 
Day of | “4 Semidi- | Time, to be | Diff. 
the og ameter | Added to for 
Week. | >3 j . fo. j Passing} Apparent ‘: Hour. 

eee Rea Oe or | AP eet Decl | Oe for] Semaigiam Tica me 

_ h m r) | s ° , ” ” , ” s m 8 8 
Sat. 1] 22 47 21.54| 9.37219. 742 3.2 |+56.901 16 10.08 | 65.43] 12 35.48 | 0.484 
SUN.| 242251 6.19] 9.350 719 14.2| 57-17] 16 9.84]65.36] 12 23.62 | 0.504 
Mon. 3122 54 50.36| 9.329 6 56 18.9| 57.43]16 9.59]65.29] 12 11.27 | 0.524 
Tues 4] 22 58 34.07! 9.311 6 33 17.6 |+57-67116 9.34165.22] 11 58.46 | 0.543 
Wed 5123 217.33) 9-293 6 1010.7] 57-89]16 9.08165.15], 11 45.20| 0.561 
Thur. | 6123 6 0.14) 9.276 5 46 58.7| 58.101 16 8.83]65.09] II 31.50 | 0.579 
Fri. 7123 9 42.54| 9.259 5 23 42.0|+58.29] 16 8.57165.03] II 17.39 | 0.596 
Sat. 812313 24.551 9.242 5 O21.0| 58.46416 8.31164.97111 2.87 | 0.613 
SUN. | 912317 6.17] 9.226 4 36 56.0| 58.61116 8.05] 64.92] 10 47.97 | 0.628 
Mon l10 23 20 47.42| 9.211 4 13 27.5 |+58.75116 7.80] 64.87 | 10 32.70 | 0.643 
Tues. | 11] 23 24 28.31 | 9.197 3.49 55.9| 58.87116 7.54] 64.82] 10 17.09 | 0.657 
Wed. | 12]23 28 8.87| 9.184 326 21.7| 58.98]16 7.28164.77]10 1.15 | 0.671 

| 
Thur. , 13] 23 31 49.12] 9.171 3 245.1 |+59.06]16 7.02164.72] 9 44.89 | 0.684 
Fri. | 14] 23 35 29.07] 9.159 239 6.6] 59.12116 6.761[64.68] 9 28.33 | 0.696 
Sat. {1512339 8.74] 9.148 215 26.6/ 59.18116 6.50164.64] 9 11.49 | 0.707 
SUN. | 16 2342 48.15| 9.138 I 51 45.5 |+59-23116 6.24164.61] 8 54.39 | 0.717 
Mon. | 17] 23 46 27.33| 9.128 128 3.7] 59-25}16 5.97164.58] 8 37.06 | 0.726 
Tues. | 1812350 6.29] 9.119 I 421.5] 59.26716 5.71164.55] 8 19.52 | 0.735 
Wed. | 19] 23 53 45-05| 9.112 O 40 39.2 |+59.25116 5.44]64.52] 8 1.77 | 0.743 
Thur. | 20] 23 57 23.63| 9.105]S. 016 57.2| 59.24]16 5.17164.50] 7 43.85 | 0.750 
Fri. |21] 0 1 2.07| 9.1009 N.0 644.1| 59.21]16 4.90]164.48] 7 25.79 | 0.756 
Sat. [22] 0 440.39] 9.095 O 30 24.5 |[+59.16[16 4.63]64.47] 7 7.61 | 0.760 
SUN.| 23] 0 818.61] 9.091 054 3.6] 59.10]16 4.35164.46] 6 49.33 | 0-764 
Mon. |24] O11 56.75} 9.089 117 41.2] §9.03]16 4.071 64.45] 6 30.97 | 0.766 

| 
Tues. | 25 O15 34.84] 9.087 I 41 16.9 |+58.94]716 3.79]64.45] 6 12.56 | 0.768 
Wed. | 26] 019 12.92] 9.086 2 450.3] 58.84916 3.51164.449 5 54.13 | 0.768 
Thur. | 27] 022 50.99| 9.087 228 21.1] 58.73]}16 3.23164.44] 5 35.70| 0.768 
Fri. 28] 0 26 29.08 | 9.088 2 51 49.0 |+58.60] 16 2.95164.44] 5 17.29 | 0.767 
Sat. 29] 030 7.21] 9.090 315 13.6| 58.45}16 2.66764.44] 4 58.91 | 0.765 
SUN. | 30] 033 45.40! 9.093 3 38 34.6] 58.29/16 2.38164.45] 4 40.59 | 0.762 
Mon. | 31] 037 23.66/ 9.096 4 151.7} 58.1216 2.09]64.46] 4 22.35 , 0.758 
Tues. — O41 2.02] 9.100] N. 425 4.5 1+57-93]16 1.81164.47] 4 4.21] 0.754 


Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.18 from the 
sidereal time. 
The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; 


north declinations increasing. 


II. : MARCH, 1918. 27 
AT GREENWICH MEAN NOON. 


































































SZ. THE SUN’S Equation of 

Day of | [2 Time to be 
the | 08 Subtracted 

Week. | Ss from 

a Apparent Right | Diff. for] Apparent Decli- | Diff. for] Mean Time. 

Ascension. x Hour. nation. 1 Hour. 
-” ve m 8 

Sat. I S. 7 42 15.2 |+56.91] 12 35.58 
SUN.| 2 7 19 26.1| 57.18] 12 23.72 
Mon. | 3 6 56 30.6; 57-44112 11.38 
Tues. | 4 6 33 29.1 [+5768] 11 58.57 
Wed. | 5 6 10 22.0| 57.90] II 45.3% 
Thur. | 6 5 47 9.8] 5811811 31.61 
Fri. | 7 5 23 52.9 /+58.309 11 17.50] 0.596 
Sat. | 5 ©O 31.7| 58-47] 11 2.98] 0.613423 2 19.86 
SUN.; 9 4 37 6.5| 58.62] 10 48.08 | 0.628] 23 6 16.42 
Mon. | 10 4 13 37.8 /|+58.761 10 32.82 | 0.643123 10 12.97 
Tues. | 11 3.50 6.0] 58.88] 10 17.20] 0.657123 14 9.52 
Wed. | 12 3 26 31.5| 58.99] 10 1.26] 0.671]23 18 6.08 
Thur. | 13 3. 2 54.71+59-071 9 45.00] 0.684423 22 2.63 
Fri. | 14 2 39 16.0| 59.14] 9 28.44 | 0.696] 23 25 59.19 
Sat. [15 2 15 35.7] 59.20] 9 11.60| 0.707] 23 29 55.74 
SUN. | 16 I 51 54.3 /+59.241 8 54.51] 0.717123 33 52.29 
Mon. | 17 I 28 12.2! 59.26] 8 37.17| 0.726123 37 48.85 
Tues. | 18 I 4 29.7| 59-274 8 19.62 | 0.735123 41 45.40 
Wed. | 19 O 40 47.1 |+59.26] 8 1.87] 0.743123 45 41.95 
Thur. | 20 S. 017 4.8) 59.25] 7 43-95| 9-750] 23 49 38.51 
Fri. | 21 N. 0 6 36.8] 59.22] 7 25.88] 0.756123 53 35-06 
Sat. | 22 O 30 17.5 }+59.171 7 7.69| 0.760] 23 57 31.62 
SUN. | 23 O 53 57.0] 59.111 6 49.41 
Mon. | 24 I 17 34.9! 59.04] 6 31.05 
Tues. | 25 I 41 10.8 |+58.95] 6 12.64 
Wed. | 26 2 4 44.5| 58-85] 5 54.20 
Thur. , 27 » 2 28 15.6] 58.74] 5 35-77 

| 
Fn. | 28 2 51 43.81+58.619 § 17.35 
sat. |29 3.15 8.8] 58.47] 4 58.97 
SUN. | 30 3 38 30.2| 58.317 4 40.65 
Mon. 31 4 1 47.5| 58.14] 4 22.40 
Tues. | 32 N. 4 25 0.5|+57-95] 4 4.25| 0.754 


a 


Diff. for 1 Hour. 
+9*.8565. 
(Table IIT.) 


Notr.—T he semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that south declina- 
tions are decreasing; north declinations increasing. 





28 MARCH, 19138. IIT. 
AT GREENWICH MEAN NOON. 
g.| 4 THE SUN’S Mean Time of 
>8 pos True Longitude. Die. for the Barth. ofl: Hour. 
Qa a 1 Hour, | L&titude. 
a v 
I | 60 | 340 19 19.8 | 19 12.0 | 150.50] —0.60 | 9.996 1419 . 2.05 
2) 61 | 341 I9 30.9 | 19 23.0 | 150.43] 0.62 | 9.996 2534 . 6.14 
3.1 62 | 342 19 40.4 | 19 32.4 | 150.36] 0.59 | 9.996 3657 | 46.9 17 10.23 
41 63 | 343 19 48.3 | 19 40.1 | 150.29] —0.53 | 9.996 4786 | +47.27 1 13 14.32 
5 | 64 1 344 19 54.4] 19 46.1 | 150.22] 0.45 | 9.996 5922 | 47-4 9 18.42 
6] 65 | 345 19 58.7 | 19 50.3 | 150.15] 0.35 | 9.996 7063 | 47.6] I 5 22.51 
7 | 66 | 346 20 1.3} 19 52.8 | 150.07 | —0.23 9.996 8208 |+47.8] 1 I 26.60 
8 | 67 | 347 20 2.0 | 19 53.4 | 149-99] —0.11 | 9.996 9356 | 47-9] © 57 30.69 
9} 68 | 348 20 0.8 | 19 52.1 | 149.91] +0.01 | 9.997 0508 | 48.0] 0 53 34.78 
10 | 69 | 349 19 57.6 | 19 48.8 | 149.82] +0.15 | 9.997 1663 |+48.1] 0 49 38.88 
Il | 70 | 350 19 52.3 | 19 43.4 | 149-74] 0.27 | 9.997 2821 | 48.31 © 45 42.97 
12 | 71 | 351 19 44.9 | 19 35.9 | 149-65] 0.37 | 9.997 3982 | 48.5} © 41 47.06 
13 | 72 | 352 19 35.3 | 19 26.2 | 149.56] +0.46 | 9.997 5146 |+48.6) © 37 51.15 
14 | 73 | 353 19 23-5 | 19 14.3 | 149-46] 0.53 [| 9.997 6314 | 48.8] © 33 55-24 
15 | 744 354 19 9.5 | 19 O.1 | 149.37] 0.58 | 9.997 7487 | 49.0} © 29 59.33 
16 | 75 | 355 18 53-2 | 18 43.7 | 149.27] +0.59 | 9.997 8666 |+49.2} 0 26 3.43 
17 | 76 | 356 18 34.5 | 18 24.9 | 149.17 0.56 1 9.997 9851 | 49-5] 0 22 7.52 
18 | 77 | 357 18 13.5 | 18 3.8 |149.07] 0.49 | 9.998 1044 | 49.9} O 18 11.61 
19 | 78 | 358 17 50.3 | 17 40.5 | 148.98] +0.40 | 9.998 2245 | +50.3] O 14 15.70 
20} 79 | 359 17 24.8 | 17 14.9 | 148.89 0.30 | 9.998 3456 | 50.7] O 10 19.80 
21 | 80 O 16 57.2 | 16 47.1 | 148.80] 0.17 | 9.998 4678 | 51.2] O 6 23.89 
Oo 2 27.98 
22 | 81 I 16 27.4 | 16 17.3 | 148.72] +0.03 | 9.998 5910 | +51-6f} 23 58 32.07 
23 | 82 2 15 55-6} 15 45.4 | 148.63] —0O.12 | 9.998 7153 | 52.0] 23 54 36.16 
24 | 83 3.15 21.9 | 1§ I¥.5 | 148.55 0.25 | 9.998 8405 | 52-31 23 50 40.25 
25 | 84 4 14 46.3 | 14 35.8 | 148.47 | — 0.36 | 9.998 9666 | +52.6] 23 46 44.35 
26 | 85] 5 14 8.8 | 13 58.2 | 148.40] 0.46 | 9.999 0934 | 52.9] 23 42 48.44 
27 | 86 6 13 29.5 | 13 18.8 | 148.32 0.53 | 9-999 2207 | 53-1] 23 38 52.53 
28 | 87 7 12 48.4 | 12 37.6 | 148.25 | —0.58 | 9.999 3484 | +53-2] 23 34 56.62 
29 | 88 8 12 5.5 | 11 54.6 | 148.17 0.59 | 9-999 4763 | 53-3123 31 0.72 
30 | 89 9 II 20.9 | II 9.9 | 148.10 0.57 | 9.999 6043 | 53-3] 23 27 4.81 
31 | gO] 10 10 34.5 | 10 23.4 | 148.02 0.53 | 9-999 7323 | 53-31 23 23 8.90 
32 | QI Il 9 46.3 9 35-I 147.95 — 0.46 | 9.999 8601 [+53-2 23 19 12.99 


Norz.—The longitudes in the column J are referred to the true equinox of their own date, 
while those in the column 1’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 








Diff. for x Hour, 


—9*°.8296. 
(Table II.) 


IV. 


Day of the Month. 





SEMIDIAMETER. 


MARCH, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 




















Noon. Dift. for | Midnight. Did. for 
—- a 
55 18.37 | -1.522' 55 1.18] —1.342 
54 46.16| 1.162 | 54 33.27| 0.986 
54 22.47 | 0.816 | §4 13.67| 0.652 
54 6.78 | —0.498 | 54 1.68) 0.353 
53 58.28 | -0.216 | 53 56.47 | —0.088 
53 56.15 | +0.033 | 53 57-23, 40.147 
53 59-65 | +0.255 | 54 3.33 | +0.358 
54 8.25} 0.460 | 54 14.38| 0.560 
54 21.70) 0.660 | §4 30.22 | 0.762 
54 39.98 | +0.867 | 54 51.02 | +0.975 
55 3.36| 1.084 | 5517.06] 1.201 
55 32.18| 1.320] 55 48.74! 1.439 
56 6.72] +1.556 | 56 26.10| +1.673 
56 46.84| 1.782 | 57 8.84/| 1.882 
57 31.94] 1.964 | 57 55.89 | 2.023 
58 20.40 | +2.056 | 58 45.11 | +2.056 
59 9.57| 2.016 | §9 33.28; 1.928 
59 55-64 1.789 | 60 16.04 1.601% 
60 33.86 | +1.360 | 60 48.50 | +1.071 
60 59.38 | +0.737 | 61 6.05 | +0.372 
61 8.19] -0.017 | 61 5.60] —0.415 
60 58.30 | —o.801 | 60 46.45 | -1.170 
60 30.37] 1.501 | 6010.58| 1.789 
59 47.64 2.024 | 59 22.21 | 2.201 
58 55.02 | —2.321 | 58 26.72 | —2.386 
57 57-97 | 2.396 | 57 29.40| 2.357 
57 1.56| 2.277 | 56 34.90] 2.161 

| 

56 9.80 | —2.017 | 55 46.57 | —1.851 
55 25.46! 1.666 | 55 6.64] 1.470 
54 50.221 1.267 | 54 36.24, 1.064 
54 24.71 | 0.859 | 54.15.61 | 0.660 





54 8.88 | —0.466 | 54 4.42 | —0.281 





UPPER TRANSIT. 


Meridian of 
Greenwich. 


h m 
20 4.I 
20 55-7 
21 44.4 


22 30.0 
23 12.8 


23 53-4 


fe) 
O 32.8 
I 12.0 


51.8 


33-5 
18.2 


CON A Ah p WN > 
an 
w 
co 


10 50.6 
II 42.4 


I2 33.1 
13 23-9 
14 15.8 


15 9.6 
16 5.0 
17 1.2 


17 56.8 
18 50.2 
19 40.4 
20 27.2 


21 10.9 





Diff. for 
1 Hour. 





1.76 


29 
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Lo | 
[| 
in 


12.5 


bang 
w 
wa 


14.5 
15-5 
16.5 
17-5 


18.5 
19.5 


20.5 
21.5 
22.5 


23-5 
24.5 


30 






Hour.) Right Ascension. 
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MARCH, 1918. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 
x Mi 





18. 





Declination. 





SATURDAY t. 





Diff. 


for {Hoar. 
r Min. 


h m 8 s ° ” ” 
17 55 37-10 | 2.3392 |S.28 40 44.2 | 0.448 
17 57 57-40 | 2.9375| 2841 6.5] 0297 
18 0 17.60 | 2.3357 | 28 41 19.8 |-o.147 
18 2 37.69 | 2.3338 | 28 41 24.1 | +0.003 
18 4.57.66 | 2.3318} 28 41 19.4 | 0.153 
18 717.51 | 2.3297] 2841 5.7 | 0.304 
18 g 37.23 | 2.3276| 28 40 43.0| 0.453 
18 11 56.82 | 2.3253} 28 40 11.3 | 0.602 
18 14 16.27 | 2.3229 | 28 39 30.7 | 0750 
18 16 35.57 | 2.3205 | 28 38 41.3 | 0.897 
18 18 54.73 | 2.318 | 28 37 43.0] re045 
18 21 13.74 | 2.3155 | 28 36 35.9] x.192 
18 23 32.59 | 2.3127| 28 35 20.0] 1.338 
18 25 51.27 | 2.3100| 28 33 55.3] 1-484 
18 28 9.79 | 2.3072] 28 32 21.9| 1.629 
18 30 28.14 | 2.3043; 28 30 39.8 | 1.775 
18 32 46.31 | 2.3013 | 28 28 49.0 | 1.979 
18 35 4.30 | 2.298 | 28 26 49.51 2.062 
18 37 22.10 | 2.2952 | 28 24 41.4 | 2.206 
18 39 39.72 | 22920) 28 22 24.8 | 2.347 
18 41 57.14 | 2.2887] 28 19 59.7] 2490 
18 44 14.36 | 2.2852 | 2817 26.0] 2.632 
18 46 31.37 | 2.2818. 28 14 43.9] 2.772 
18 48 48.18 | 2.2078 'S.28 II 53-3 | 2-912 

SUNDAY 2. 
18 51 4.78 | 2.2748 S.28 8 54.4 | 3.052 
18 53 21.16 | 2.2712{ 28 § 47.1 | 3.191 
18 55 37-32 | 2.2675] 28 2 31.5] 3.328 
18 57 53.26 | 2.2637| 2759 7.7 ! 30466 
19 O 8.97 | 2.2599) 27 55 35.6 | 3.602 
IQ 2 24.45 | 2.2561 27 51 55:4 393-738 
IQ 4 39.70 | 2.2522| 2748 7.0] 3.874 
19 6 54.71 | 2.248 | 27 44 10.5 | 4.008 
19 9 9.48 | 2.2441 | 2740 6.0] 4.142 
Ig II 24.00 | 2.2400 27 35 53-5 | 4274 
1g 13 38.28 | 2.2358! 27 31 33.1 | 45407 
19 15 52.30 | 2.2316 27 27 «4-7 | 4-$38 
19 18 6.07 | 2.2473| 27 22 28.5) 4.669 
Ig 20 19.58 | 2.2230] 27 17 44.4 | 40799 
1g 22 32.83 | 2.2187 | 2712 52.6, 4.927 
19 24 45.82 | 2.042] 27 7 53.1 | 5.056 
1g 26 58.54 | 2.0098| 27 2 45.9! 5.183 
1g 29 I1.00 | 2.2053 | 26 57 31.1! 5.370 
IQ 31 23.18 | 2.2008 | 2652 8.7 : 5-437 
19 33 35-10 | 2.1963| 26 46 38.7: 5.562 
19 35 46.74 | 2.1916 | 2641 1.3 5.685 
19 37 58.09 | 2.1869 | 26 35 16.5} 5.808 
19 40 9.17 | 2.1823 | 26 29 24.3 5.931 
19 42 19.97 | 2.1777| 26 23 24.8 6.052 
IQ 44 30.49 | 2.1729 'S.26 17 18.0. 6.173 


OW Orn OnNhW DN HO 


Right Ascension. 








Diff. 
for 
1 Mian. 



























8. 802 
8.900 
8.997 
9- 09§ 
g. 188 
> 262 
9- 376 
9- 468 
9 560 
9-651 
Ge 740 
9g. 828 
9-917 
10,003 
10,090 
10.175 
10.259 
10. 342 
10. 424 
10, 506 
10. 587 
10. 666 
10.744 
10. 822 


MONDAY 3. 
hm 8 8 . ' ” 
19 44 30.49 | 2.1729 |S.26 17 18.0 
1g 46 40.72 | 2.1682| 26 Ir 4.0 
19 48 50.67 | 2.1634] 26 4 42.9 
IQ 51 0.33 | 21586| 25 58 14.6 
1Q 53 9-70 | 21537] 25 §1 39.3 
1g 55 18.77 | 2.1488] 25 44 56.9 
1Q 57 27-56 | 2.1440] 25 38 7.6 
19 59 36.05 | 2.1391 | 25 31 11.4 
20 I 44.25 2.1342| 2524 8.3 
20 352.15 , 2.1292] 25 16 58.5 
20 5 59-75 | +1242 25 9 41.9 
20 8 7.06 | 2.1193/ 25 2 18.6 
20 10 14.07 | 2.1143 | 24 54 48.7 
20 12 20.78 | 2.1093| 24 47 12.2 
20 14 27.19 | 2.1043] 24 39 29.2 
20 16 33.30 | 2.0094 | 24 31 39.8 
20 18 39.12 | 2.0044 | 24 23 439 
20 20 44.63 | 2.0894 | 24 15 41.7 
20 22 49.85 | 2.0844] 24 7 33-2 
20 24 54.76 | 2.0798; 23 59 18.4 
20 26 59.37 | 2.0744} 23 50 57.5 
20 29 3.69 | 2.0695 | 23 42 30.4 
ZO 31 7.71 | 2.0644 | 23 33 57-2 
20 33 11.42 | 2.0594 S.23 25 18.0 
TUESDAY 4. 

20 35 14.84 | 2.0545 |S.23 16 32.9 
20 37 17.96 | 2.0495 | 23 7 41.8 
20 39 20.78 | 2.0445 | 22 58 44.9 
20 41 23.30 | 2.0396; 22 49 42.2 
20 £3 25-53 220347 22 40 33.7 
20 45 27.46 | 2.0a97| 22 31 19.6 
20 47 29.10 | 2.0248 | 22 21 59.8 
20 49 30.44 | 2.0199 22 12 34-5 
20 51 31.49 | 2.01590; 22 3 3.6 
20 53 32.24 | 20102 | 21 53 27.3 
20 55 32-71 | 2.0053' 21 43 45.5 
20 57 32.88 | 2.0005 21 33 58.5 
20 59 32.77 | 1.9987 21 24 6.1 
2I I 32.37 | 1.9910 21 14 8.5 
2I 3 31.69 | 1.9862: 21 4 57 
21 § 30.72 | 1.9815 20 §3 57.7 
ZI 7 29-47 | 1.9768 | 20 43 44-7 | 
21 Q 27-94 | 1.9722] 20 33 26.6, 
21 II 26.13 | 1.9675 | 2023 3.6 
21 13 24.04 | 1.9629 | 20 12 35.7) 
21 15 21.68 | 1.9583| 20 2 2.9 
21 17 19.04 | 1.9537] 19 51 25.3 
2I 19 16.13 | 1.9492] 19 40 43.0 | 
21 21 12.95 | r-9447] 19 29 56.0 | 
2I 23 9.50 | 3.9403 |S.19 1g 4.3 | 10.900 


VI. MARCH, 19138. 31 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 



































23 55 17-15 | 167490 0 58 0.9 | 14.364 
23 57 2.10 | 1.7493 O 43 38.8 | 14.378 
23 58 47.07 | 1.7497 O 29 16.3 | 14.378 


12 | 22 30 27.98 | 1.8093| I2 4 0.3 | 13.086] 12 
13 | 22 32 16.46 | 1.8067] 11 §0 53.8 | 13.331 J 13 
14 | 22 34 4.78 | 1.8040| I 37 44.6 | 13.175] 14 


: | Diff. Diff. | Diff. Diff. 
Houwr.| Right Ascension.| for Declination. for our. Right Ascension.| for Declination. for 
| | r Min. r Min, | r Min. t Min. 
WEDNESDAY 5. FRIDAY 7. 
hm 5s 8 o !' ” ” hm ‘°38 8 | o ” ad 
) | 21 23° 9.50 | 1.9403 |S.19 19 4.3 | r0.g00f O | 22 51 59.93 | 1.7808 |S. g 23 55.6 | 13.575 
I 25325 5-79 |1.93599| I9 8 8.0] 10.9759 I | 22 53 46.72 | 1.7788 9 10 20.0 | 13.610 
2 | 2127 1.81 | 1.9315| 1857 7.3] 11.050] 2 | 22 55 33-39 | 1.7769 8 56 42.4 | 19.644 
3.' 21 28 57.57 | 1-9972/ 18 46 2.0] x1.125f 3 | 22 57 19.95 | 1.7751 8 43 2.7 | 13.679 
4 | ZI 30 53.07 | 1.9228 | 18 34 52.3 | 11.1987 4 | 2259 6.40 | 1.7732] 8 29 20.9 | 13.912 
5 | 21 32 48.31 | 1.9186] 18 23 38.3] 11.2708 § | 23 O 52.74 | x.7915 8 15 37-2 | 313.744 
6 | 21 34 43-30 | 1.9144 | 1812 19.9 | 1.3929 6 | 23° 2 38.98 | 1.7698 8 1 51.6 | 13.776 
7 | 21 36 38.04 | 1.9102 | 18 O 57.3) 11-412] 7 | 23 4 25.12 | 1.7660 748 4.1 | 13.807 
8 | ar 38 32.53 I r.go6r | 17 49 30.4 | 11.482f 8 | 23 6 11.16 | 1.7666 7 3414.7 | 13.837 
9 21 40 26.77 | 1.9020 17 37 59-4 | 11.55! 9 | 23 7 §7-11 | 1.7652 7 20 23.6 | 13.867 
IO | 21 42 20.77 1.8979} 17 26 24.3 | 11.6197 10 | 23 9 42.98 | 1.7637 7 6 30.8 | 13.894 
Ir! 21 44 14.52 | 1.8939 | 17 14 45.1 | 11.686— Ir | 23 11 28.76 | 1.7623 6 52 36.3 ! 13.928 
12) 21 46 8.04 1.800) 17 3 2.0| rr.75af 32 | 23 13 14.46 | 1.7610 6 38 40.1 | 13.949 
13' 21 48 1.32 | 1.8860/ 16 51 14.9 | 11.817] 13 | 23 15 0.08 | 1.7598 6 24 42.4 | 13.975 
14 | 21 49 54.36 | 1.88ar; 16 39 23.9 | 11.8829 14 | 23 16 45.64 | 1.7587 6 10 43.1 | 14.00% 
15 | 21 51 47.17 | 1.8785 | 16 27 29.1 | rr.945 § 15 | 23 18 31.12 | 1.7575 5 56 42.3 | 14.026 
16 | 21 53 39-76 | 1.8746 | 16 15 30.5 | 12.008 f 16 | 23 20 16.84 | 1.7564 5 42 40.0 | 14.050 
17 | 23 §5 32.12 | 1.8707 16 3 28.1 | x2.072] 17 | 23 22 1.89 | 1.7556 5 28 36.3 | 14.078 
18 | 21 57 24.25 | 1.8670| 15 §1 22.0/ 12.132] 18 | 23 23 47.19 | 1.7545 5 14 31.3 | 14-095 
19 | 21 §9 16.16 | 1. 8634 I§ 39 12.3 | 1a 192 § IQ | 23 25 32.43 | 23-7537 5 O 24.9 | 14.117 
20! 22 1 7.86 1.8599} 15 26 59.0 | 12.251 | 20 | 23 27 17.63 | 1.7529 4 46 17.3 | 14.137 
21 | 22 2 59.35 | 1.8563| 315 14 42.2 | x2.3909f 21 | 23 29 2.78 | 1.7521 432 8.5 14.457 
22}; 22 450.62 | 1.8528 | I5 2 21.9 | 12.367] 22 | 23 30 47.88 | 1.7514 4 17 58.5 | 14.197 
23 | 22 6 41.69 | 1.8494 |S.14 49 58.2 | 12.423] 23 | 23 32 32-95 | 1.7908 |S. 4 3 47-3 | 14-195 
THURSDAY 6. SATURDAY 8. 

© | 22 8 32.55 | 1.8459 (S.14 37 33.1 | 1.4709 0 | 23 34.17.98 | 1.7502'S. 3 49 35.1 | 14.212 
I | 22 10 23.20 | 1.8426/ 14 25 0.7/ 10.5397 I | 23 36 2.98 | 1.7498 3 35 21.8 | 14.229 
2 | 22 12 13.66 | 1.8393] 14 12 27.0| 19.5898 2 | 23 37 47-96 | 1.7494 321 7.6 | 14.045 
3/2214 3.92 | 1.8361] 13 59 50.0| 12.642§ 3 | 23 39 32.92 | 1.7491 3 6 52.4 | 14.261 
4 | 22 15 53.99 | 1.8399] 1347 9.9) 12.6057 4 | 23 41.17.85 | 1.7488] 2 52 36.3 | 14.275 
5 | 22 17 43.87 | 1.8297| 13 34 26.6) 12.7471 5 | 23 43 2-77 | 1.7486 2 38 19.4 | 14.289 
6 | 22 19 33-56 | 1.8a%7| 13 21 40.2 | 12.797] 6 | 23 44 47.68 | 1.7485 224 1.6! 14.302 
7 | 22 21 23.07 | 1.8937} 13 8 50.9) 12.8471 7 | 23 46 32.59 | 1.7484 2 9 43-1 | 14.314 
8 | 22 23 12.40 | 1.8207 12 55 58.5 | 12.897f 8 | 23 48 17.49 | 1.7483 I 55 23-9 | 14.326 
9} 22 25 1.55 ! 1.8177 IZ 43 3.2 | 12.945 9 | 23 50 2.39 | 1.7484 I4X 4.0 ! 14.337 
10 | 22 26 50.53 | 1.8149 IZ 30 5.1 | 12.9928 IO | 23 51 47.30 | 1.7486 1 26 43.5 | 14. 346 
Ir | 22 28 39.34 | 1.81a1| 1217 4.1 | 13.040] II | 23 53 32-22 | 1.7487 I 12 32.5 | 14.355 
1§ | 22 35 52.94 | 1.8014, 12 24 32.8 | 13.018] 15 | O © 32.07 | 1.7502) O14 53.4 | 14-384 
16 | 22 37 40.95 | 1.7989 | Xr 11 18.4 | 13.260] 16 O 217.10 | 1.75907 |S. O O 30.2 | 14.389 
17 | 22 39 28.81 | 1.7964 | 1058 1.41 13.3099] 17 | O 4 2.16 | 2.7513 IN. 0 13 53.3 | 24.393 
18 | 22 41 16.52 | 1.7990/ 10 44 41.9 | 13.345) 18 | O § 47.26 | 1.7520 O 28 17.0 | 14.397 
19 | 22 43 4-09 | 1.7917 10 31 20.0 | 13.385 | 19 | O 7 32.40 | 1.7527 O 42 41.0 | 14.401 
20 | 22 44 51.52 | 1.7804 10 17 55-7 | 13-424 | 20 O 9 17.59 | 1.7535 O57 5-1 | 14.403 
21 , 22 46 38.82 | 1.7872] IO 4 29.1 | 13.4637 22 | OT 2.82 | 1.7543 I IX 29.3 | 14.404 
22 | 22 48 25.98 | 1.7850} 9 5X 0.2) 13.501] 22 | O12 48.11 | 1.7553 1 25 53.6 | 14.404 
23 | 22 §0 13.02 | 1.7829 9 37 29.0 | 13.538 | 23 | O 14 33-46 | 1.7564 I 40 17.8 | 14.403 
24 | 22 §1 59.93 | 1.7808 |S. 9 23 55.6 / 13.575] 24 ; © 16 18.88 | 1.7575 IN. 1 54 42.0 | 14.402 


32 
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MAROH, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.} for Declination. 
t Min. 
SUNDAY 4g. 
hm i =°s 8 o ' ” 
o 16 18.88 | 1.7575 iN. 1 54 42.0 
O18 4.36 | 1.7586 29g 6.1 
© 19 49.91 | 1.7598 2 23 30.1 
O 2I 35-54 | 1.7612 2 37 53-9 
O 23 21.24 | 1.7624 2 5217.4 
025 7.03 | 1.7639 3 6 40.7 
© 26 §2.91 | 1.7654 321 3.6 
o 28 38.88 | 1.7669 3 35 26.2 
O 30 24.94 | 1.7686] 3 49 48.3 
O 32 11.11 | 1.7703 4 410.0 
O 33 57-38 | 1.97721 4 18 31.1 
© 35 43-76 | 3.77399) 432 51.7 
O 37 30.25 | 1.7798 447 11.6 
O 39 16.86 | 1.7778 5 I 30.8 
O41 3-59 | 17799 5 15 49-3 
O 42 50.45 | 1.7840 5 30 7.1 
© 44 37-43 | 1.784a 5 44 24-0 
oO 46 24.55 | 1.7865 5 58 40.1 
© 48 11.81 | 1.7888 6 12 55.2 
© 49 59-21 | 1.7912 627 9.3 
© 51 46.76 | 1.7937 6 41 22.4 
O 53 34-46 | 1.7963; 6 55 34-4 
O 55 22.32 | 1.7989 7 9 45-3 
O 57 10.33 | 1.8016 IN. 7 23 55.0 
MONDAY ro. 
© 58 58.51 | 1.8044 (N. 7 38 3-5 
I 0 46.86 | 1.8078 7 52 10.7 
I 2 35-38 | x.8104 8 6 16.5 
I 424.08 | 1.8132 8 20 20.9 
I 612.96 | 1.8162 8 34 23.9 
I 8 2.02 | 1.8193 8 48 25.4 
IQ §1.27 | 1.8225 QQ 2 25-3 
I II 40.72 | 1.8257 9 16 23.6 
I 13 30.36 | 1.829% Q 30 20.2 
I 15 20.21 | 1.8345 9 44 15.1 
I 17 10.26 | 1.8360 9 58 8.2 
I 1g 0.53 | 1.8396} 10 11 59.5 
I 20 51.01 | 1.8432] 10 25 48.9 
I 22 41.71 | 1.8469{ 10 39 36.3 
I 24 32.64 | 1.8507) 10 53 21.8 
I 26 23.80 | 1.8546| IL 7 5-2 
I 28 15.19 | 1.858 | Ir 20 46.5 
I 30 6.81 | 1.8644] II 34 25.6 
I 3% 58.68 | 1.8665| 11 48 2.4 
I 33 50.79 | 1.8706] 12 I 37.0 
I 35 43-15 | 1.8747} I215 9.2 
I 37 35.76 | 1.8790/ 12 28 39.0 
I 39 28.63 | 1.8835/ 1242 6.3 
I 41 21.77 | 1.8878 12 55 31-1 
I 4315.17 | 1.8922 |N.13 8 53-3 





Diff. 
for 
1 Min. 


14.402 
14.401 
14.398 
14-3994 
14.390 
14-385 
14-379 
14.372 
14-365 
14-357 
14-347 
34.337 
14.326 
140314 
14.302 
14-289 
14-275 
14.260 
14-243 
14.927 
14.209 
14.191 
14.172 
140352 


14.130 
14.108 
14.086 
14.062 
14.037 
14.012 
13-985 
13.957 
13.929 
13.900 
13.870 
13.839 
13.807 
13-774 
33.741 
13.706 
13.670 
13.632 
13-595 
13.557 
13.517 
13.476 
13-434 
13.392 
13.348 


our. 


Cons? Kaun & GW NN HO 





Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


TUESDAY 11. 


hm i =°5 

I 43 15.17 
145 8.84 
147 2-79 
1 48 57.02 
I 50 51.52 
I 52 46.32 
I 54 41-41 
I 56 36.79 
I 58 32.47 
o 28.46 
2 24.75 
4 21-35 
6 18.27 
8 15.51 
10 13.07 
12 10.96 
14 9.17 
16 7.73 
18 6.62 
220 5.85 
222 5.43 
224 5.36 
226 5.64 
228 6.28 


NBDHANDHNN DDN WN 


te ] 


230 7.28 
232 8.64 
2 34 10.37 
2 36 12.47 
2 38 14.95 
240 17.80 
2 42 21.03 
2 44 24.64 
2 46 28.64 
2 48 33.04 
2 50 37.82 
2 52 43-00 
2 54 48.57 
2 56 54.55 
259 9-93 
3 1 7-71 
3 3 14-90 
3 § 22.50 
3 7 30-52 
3 9 38.95 
3 11 47.80 
3 13 57-97 
316 6.76 
3 18 16.87 
3 20 27.40 


8 
1.8922 |N.13 8 53.3 


1.8968 
1.9015 
1.go6z 
19108 
1.9157 
x.9206 
1.9255 
149306 
1.9357 
1.9408 
3.9460 
1.9513 
1.9567 
r.9621 
1.9675 
1.9731 
1.9787 
1.9843 
3.ggor 
1.9959 
2.0017 
8.0077 


13 22 12.9 
13 35 29-7 
13 48 43.8 
14 1 55-0 
1415 3-3 
14 28 8.7 
14 41 11.0 
14 54 10.2 
15 7 6.3 
15 19 59-2 
15 32 48.8 
15 45 35-0 
15 58 17.8 
16 10 57.1 
16 23 32.9 
16 36 5.1 
16 48 33.5 
17. 0 58.2 
17 13 19.1 
17 25 36.1 
17 37 49.1 
17 49 58.1 


2.0137 |N.18 2 3-0 
WEDNESDAY 12. 
a.o197 |IN.18 14 3.97 


2.0257 
2.0319 
2.0384 
2.0444 
2.0507 


2.1720 


18 26 0.2 
18 37 52.3 
18 49 40.0 
19 I 23.3 
19 13 2.0 
19 24 36.1 
19 36 5.5 
19 47 30.2 
19 58 50.0 
2010 4.9 
20 21 14.8 
20 32 19.6 
20 43 19.3 
20 54 13-7 
21 § 2.8 
21 15 46.5 
21 26 24.8 
21 36 57.5 
21 47 24.6 
21 57 46.0 
22 8 1.6 
22 18 11.3 
22 28 15.1 


a.x791 IN.22 38 12.9 


VI. 


Diff. 
for 
rt Min. 





2 
} 


| 13.348 
13-303 
13-257 
13.218 
13.162 
13.113 
13.064 
13.013 
12.961 
12.908 
12.854 
12. 798 
12.742 
12. 684 
12.626 
12. 567 
12. 505 
12.442 
12. 380 
12. 316 
12.250 
12.383 
12.116 
18.047 


11.977 
11.905 
11.832 
11.758 
11.683 
11.607 
11.529 
11.45% 
12-371 
11.289 
11.207 
1I.122 
II.037 
10.951 
10. 862 
10.773 
10. 683 
10. 592 
10.498 
10. 404 
10, 308 
10. 2E1 
10. 112 
10.013 
9-918 
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v= Right Ascension. 


—~ mt toot 
Wn er OW OC) OU & Ww DN He O 


CO~n? NHtn em WG WH FO 


= me =e ot et lt le lt 
ES BKES SBSAAAEHOHHGOSO 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





Diff, 
for 
1 Min. 





Declination. 


THURSDAY 33. 


hm s 

3 20 27.40 
3 22 38.36 
3 24 49-75 
327 1-57 
3 29 13-81 
3 31 26.49 
3 33 39-60 
3 35 53-14 
338 7.12 
3 49 21-53 


4 14 49.86 
417 11.19 
4 19 32.95 
4 21 55-13 
4 24 17.72 
4 26 40.73 
429 4.16 
4 31 27.99 
4 33 52.23 
4 36 16.88 
4 38 41.92 
441 7.36 
4 43 33-20 


4 45 59-43 
48 26.04 


5 0 44.73 
5 3 13-56 
5 5 42-75 
5 8 12.28 
5 10 42.15 
5 13 12.35 


1913-3 


° ’ id 


2.1791 |N.22 38 12.9 


2. 1862 
2.1934 
2. 2005 
2.2077 
2.2149 
2.2221 
2.2293 
2. 2366 
2.2438 
2.2511 
2.2583 
2.2657 
2.2729 
2.2801 
2.2873 
2.2946 
2.3038 
2. 3097 
2.3163 
2.3235 
2.3307 
2- 3377 


22 48 4.5 
22 57 50.0 
23 7 29.2 
2317 2.0 
23 26 28.4 
23 35 48-2 
2345 1-4 
2354 7-9 
243 =7-7 
2412 0.6 
24 20 46.5 
24 29 25.4 
24 37 57-2 
24 46 21.7 
24 54 39.0 
25 2 48.9 
25 10 51.3 
25 18 46.1 
25 26 33.3 
25 34 12.8 
25 41 44-5 
2549 8.3 


2.3449 IN.25 56 24.1 
FRIDAY 14. 
2.3520 |N.26 3 31.9 


2.3591 
2.3662 
2.3731 
2. 3800 
2.3870 
2.3938 
2.4006 
2.4074 
2.4142 
2. 4207 
224273 
4. 4339 
2.4403 
2. 4467 
2.4530 
2.4593 
2.4655 
2.4715 
2.4775 
2.4835 
2.4893 
2.4950 
2. 5006 


26 10 31.5 
26 17 22.9 
26 24 5.9 





ee ee 





Diff. 
for 


1 Min, 


4-553 
4-394 
4-234 
4-072 
3-908 
3-744 
3-579 
3-412 


| 
OO ON Auh WD we O 


our. 


























Diff. Diff. 
RightAscension.| for Declination. for 
1 Min. x Min. 
SATURDAY 15. 
hm 8 i 8 °° ” ” 
5 13 12.35 | 2.506: [N.28 10 44.1 | 3.422 
§ 15 42.88 | 2.5116, 2814 3.8] 3.244 
§ 18 13.74 | 25169] 2817 13.4] 3.075 
5 20 44.91 | 2.5222] 28 20 12.81] 2.905 
5 23 16.40 | 2.5273| 28 23 2.0] 2.734 
5 25 48.19 | 2.5322) 28 25 40.9] 2.562 
5 28 20.27 | 2.5371} 2828 9.4] 2.388 
5 30 52.64 | 2.5419 | 28 30 27.5| 2.914 
5 33 25-30 | 2.5466| 28 32 35.1] 2.039 
5 35 58.23 | 2551zx| 28 34 32.2] 1.862 
5 38 31.43 | 2.555¢| 28 36 18.6] 1.685 
5 41 4.88 | 2.5597] 28 37 54.4] 1.507 
5 43 38.59 | 2.5639| 28 39 19.5] 1.328 
5 46 12.55 | 2.5679} 28 40 33.8] 1.148 
5 48 46.74 | 25717| 28 41 37.3 | 0.967 
5 51 21.16 | 2.5755| 28 42 29.8] 0.785 
5 53 55-80 | 2.5791 | 28 43 11.5] 0.603 
5 56 30.65 | 2.5826] 28 43 42.2 | 0.420 
559 5-71 | 2.580| 2844 1.9] 0.236 
6 1 40.97 | 2.5892] 28 44 10.5 | +0.052 
6 416.41 | 25922) 2844 8.1 |-0.133 
6 6 52.03 | 2.595:| 28 43 54.5] 0.320 
6 9g 27.82 | 2.5978| 28 43 29.7 | 0.506 
612 3.77 | 2.6004 IN.28 42 53.8] 0.693 
SUNDAY 16. 

6 14 39.87 | 2.6028 |N.28 42 6.6] 0.88: 
617 16.1% | 2.6052; 28 44 8.2] 1.068 
6 19 52.49 | 2.6074] 28 39 58.4] 1.957 
6 22 29.00 | 2.609] 28 38 37.3 | 1.446 
625 5.62 | 2.6112] 28 37 4.9| 1.636 
6 27 42.34 | 2.6128 | 28 35 21.0] 1.826 
6 30 19.16 | 2.6144] 28 33 25.8] 2.075 
6 32 56.07 | 2.6159/ 28 31 19.2]| 2.206 
6 35 33.07 | 2.6172} 28 29 I.1| 2.397 
6 38 10.13 | 2.6188| 28 26 31.6] 2.587 
6 40 47.25 | 2.6192] 28 23 50.6] 2.778 
6 43 24.43 | 2.6200} 28 20 58.2] 28.969 
6 46 1.65 | 2.6206] 2817 54.3] 3.161 
6 48 38.90 | 2.6a11| 28 14 38.9] 3.352 
6 51 16.18 | 2.6214! 28 11 12.0! 3.544 
6 53 53-47 | 2.6216| 28 7 33.6] 3.736 
6 56 30.77 | 2.6216] 28 3 43.7] 3.928 
659 8.06 | 2.6a15| 27 59 42.3] 4.139 
7 1 45-35 | 2.6212 27 55 29-4 | 4-310 
7 422.61 | 2.6207} 2751 § 1 | 4.sor 
7 6 59.84 | 2.6202] 27 46 29.3} 4.692 
7 9 37-03 | 2.6195 27 41 42.1 | 4.88 
712 14.18 | 2.6187| 27 36 43.4] 5.073 
7 14 51.27 |2.6177| 27 31 33.3} 5-262 
7 17 28.30 | 2.6165 1N.27 26 11.81 5.453 


Hour, 


St Ll nl on Bn 
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MAROH, 1913. 


IX. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


























Diff. 
Right Ascension.| for Declination. 
1 Min. 
MONDAY 147. 

hm =°s Ss . ” 

7 17 28.30 | 2.6:65 |IN.27 26 11.8 

720 5.25 |2.6152, 27 20 38.9 

7 2242.12 | 2.6138} 27 14 54.6 

725 18.91 | 2.6122} 27 8 59.0 

7 27 55.60 | 2.6106: 27 2 52.1 

7 30 32.18 | 2.6087| 26 56 33.9 

733 8.65 |2.6008!' 2650 4.4 

7 35 45-00 | 2.6047) 26 43 23.8 

7 38 21.22 | 2.6025 | 26 36 32.0! 
7 40 57.30 | 2.6002, 26 29 29.0 

7 43 33-24 | 2.5977) 26 22 15.0 

746 9.03 |2.5952' 26 14 49.9 

7 48 44.67 | 2.5926) 26 7 13.8! 
7 5U 20.14 | 2.587 25 59 26.7 | 
753 55-44 | 2.5868! 25 51 28.7 | 
7 56 30.56 | 2.5838 | 25 43 19.9 

759 5-50 : 2.3807, 25 35 0.2 | 
8 1 40.25 | 2.5775| 25 26 29.8 , 
8 414.80 |2.5742| 2517 48.7 | 
8 649.15 | 25708] 25 8 57.0 | 
8 9g 23.30 | 25673| 24 59 54.7 

8 II 57.23 | 2-5637| 24 §0 41.9 | 
8 14 30.95 | a.s6or| 24 41 18.6! 
817 4.44 | 2.5563 IN.24 31 44.9 | 

TUESDAY 18. 

8 19 37-70 | 2.5524 'N.24 22 1.0 

8 22 10.73 | 25485 | 2412 6.8 

8 24 43.52 | 2.5444' 24 2 2.4 

8 27 16.06 | 2.5403/ 23 51 47.9 

8 29 48.36 | 2.5362! 23 41 23.4 

8 32 20.41 | 2.53200| 23 30 49.0 

8 34 §2.20 | 2.5277) 2320 4.7 

8 37 23.74 | 2.5935; 23 9 10.6 

8 39 55.02 | 2.5191 | 2258 6.8 

8 42 26.03 | 2.5146| 22 46 53.3 

8 44 56.77 | 2.$102| 22 35 30.3 

8 47 27.25 | 2.5057| 22 23 57.9 

8 49 57:45 | 2.5010 22 12 16.1 

8 52 27.37 | 2.4964, 22 O 25.0 

8 54 57.02 | 2.4918 | 21 48 24.8 

8 57 26.39 | 24871 | 2I 36 15.5 

8 59 55.47 | 2.4883 | 21 23 57.2 

Q 2 24.27 | 2.4777 21 II 30.0 

9 452.79 | 2.47249 | 20 58 54.0 

Q 7 21.02 | 24681}; 2046 9.2 

9 9 48.96 9. 4632 20 33 15.8 

g 12 16.61 | 2.4584 | 20 20 13.9 

9 14 43-97 | 2.4536; 20 7 3.6 

Q 17 11.04 2.4487} I9 53 45.0 

9 19 37-81 | 2.4438 [N.19 40 18.2 





Diff. 


50453 
5-643 
5.832 
6.021 
6.209 
6.397 
6. 584 
6.770 
6.957 
7-142 
7-926 
7-510 
7-693 
7-876 
8.057 
8.237 
8.417 
8.596 
8.773 
8.950 
g. 126 
g. 301 
99475 
9-647 


g.817 

9.988 
10.157 
10. 325 
10.491 
10. 656 
10. 840 
10.982 
31.144 
11.304 
11.462 
11.618 
11.774 
11.927 
12.079 
12.230 
12.379 
12.527 
12.673 
12.817 
12.961 
13-JoO2 
13.24% 
13-378 
130§14 


for our. 
Min. 


COo~] COR & WW DN FO 


Co~wr Qin & Ww NN mm O 


- 
ow 


BADD DN wt wt um mt Pt mt et et 
b&w HH OO ON HAtuh WY DA mM 





—— s ——— = 

















Diff. Diff. 
Right Ascension.| for Declination. for 
r Min. t Min. 
WEDNESDAY 1g. 
hm =“°s 8 | e ' ” - 
9 19 37.81 | 2.4438 'N.1g 4o 18.2 | 13.514 
Q 22 4.30 | 2.4390 19 26 43.3 | 13.648 
Q 24 30-49 | 2.4341 I9 13 0.4 | 13.78: 
9 26 56.39 9.4292 | 18 59 9.61 13.912 
Q 29 22.00 | 2.4244 | 18 45 II.0 | 14.040 
9 31 47-32 | 24195: 18 31 4.8 | 14.267 
9 34 12.34 | 2.4147) 18 16 51.0! xq. 942 
9 36 37.08 | 2.4099 | 18 2 29.7 | 14.416 
939 1.53 | s-4050| 1748 1.1 | 14.537 
G 41 25.68 a.4ooa | 17 33 25.2 | 14.657 
9 43 49-55 | 2-304: 17 18 42.3 | 14.774 
Q 46 13.13 | 2.3907] I7 3 52.3 | 14-89% 
9 48 36.43 | 2.3859! 16 48 55.4 | 15.005 
9 50 59-44 | 2.3812; 16 33 51.7 | 15.117 
Q 53 22.17 | 2.3765) 16 18 41.4 | 15.287 
9 55 44-62 | 2.3718 | 16 3 24.5 | 15-335 
9 58 6.79 | 2.3672! 15 48 1.2] 15.44 
10 0 28.68 | 2.3626] 15 32 31.6 | 15.545 
IO 2 50.30 | 2.3580] 15 16 55.8 | 15.647 
10 § 11.64 | 2.3535| 15 YX 13.9 | 15.747 
10 7 32.72 | 2.3491] 14 45 26.1 | 15.846 
10 Q 53-53 | 32-3446 | 14 29 32.4 | 15.942 
IO 12 14.07 | 2.3402 ie, £4 13 33-0 | 16.037 
IO 14 34.35 | 2.3358 N.13 57 28.0 | 16.129 
THURSDAY 20. 
10 16 54.37 | 2.3315 IN.13 41 17.5 | 16.220 
IO 19 14.13 | 2.3272| 13 25 1.6 16.308 
10 21 33-64 | 2.3231 | 13 8 40.5 : 16.394 
10 23 52.90 | 2.3189 I2 52 14.3 | 16.478 
10 26 II.QI | 2.3148 | 12 35 43.1 | 16. §60 
10 28 30.68 | 2.3107 1219 7.1 | 16.640 
10 30 49.20 | 2.3067) I2 2 26.3 | 16.719 
10 33. 7-49 | 2.3008 | II 4§ 40.8 | 16.795 
IO 35 25.54 | 2.2989 | It 28 50.g | 16.868 
IO 37 43-36 | 2.2992 | II I1 56.6 | r6.g4r 
IO 40 0.96 | 2.2914} 10 54 58.0 | 17.010 
10 42 18.33 | 2.2877] 10 37 55.4 | 17.077 
10 44 35-48 | 2.281 | 10 20 48.7 | 17.144 
10 46 52.42 | 2.286| 10 3 38.1 | 17.207 
10 49 9.15 | 2.2771 9 46 23.8 | 17.269 
10 51 25.67 | 2.2736 9 29 5.8 | 17.329 
10 53 41.98 | 2.2702 Q Il 44.3 17.386 
10 5§ 58.10 | 2.2670 8 54 19.5 | 17-441 
10 58 14.02 | 2.2637 8 36 51.4 | 17.404 
II 0 29.75 | 2.2606 8 19 20.2 | 17.545 
II 2 45.29 | 2.9575 8 1 46.0 | 17.594 
II § 0.65 | 2.2546| 744 8.9! 17.642 
Il 7 15.84 | 2.2517 7 26 29.0 | 17.687 
II g 30.85 | 2.2488 7 8 46.5 | 17.728 
II 11 45.69 | 2.2460 \N. 6 51 1.6 | 17.769 
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Hour., Right Ascension. 





Com? Qnhin & Ww DN Ht © 


23 
24 | 





Diff. 
for 
| 1 Min. 











Declination. 





FRIDAY a2r. 

hm 8 8 | >." "I 
II 12 45-69 | 2.2460 IN. 6 51 1.6 
¥I14 0.37 | 2.2433 6 33 14.2 
11 16 14.89 | 2.2407 6 15 24.6 

' 11 18 29.25 | 2.2381 5 57 32-9 
II 20 43.46 | 2.2357 5 39 39.2 
Il 22 57.53 | 2.2332 5 21 43.6 
1I 25 11.45 | 2.2309 5 3 46.3 
11 27 25-24 | 2.2287; 4 45 47-4 
1I 29 38.g0 | 2.2266 4 27 47.0 
Ta 31 52-43 | 22245 4 9 45.2 
11 34 5.84 | 2.2225 | 35% 42.2 
II 36 19.13 | 2.2206 3 33 38.1 
Ir 38 32.31 | 2.2187 3 15 32.9 
II 40 45.38 | 2.2170 257 26.8 
II 42 58.35 | 2.2153 2 39 20.0 
Il 45 11.22 | 2.2137 2 21 12.6 
II 47 24.00 | 2.2122 2 3 4-7 
II 49 36.69 | 2.2108 I 44 56.4 
It 51 49-30 | 2.2095 I 26 47.9 
II 54 1.83 | 2.2082 1 8 39.2 
11 §6 14.29 | 2.2071 O 50 30.5 
11 58 26.68 | 2.2059 O 32 21.9 
IZ O 39.00 | 2.0049 IN. O 14 13.6 
IZ 2 51.27 | 2.2090 |S. O 3 54.4 

SATURDAY 322. 

12 § 3-48 | 2.2031 |S. 0 22 1.9: 
12 7 15.64 |¢.20233] O40 8.8. 
12 9 27.76 , 2.2017 o 58 15.0 
IZ 11 39.84 | 2.2010 I 16 20.4 | 
12 13 51.88 | 2.2005 1 34 24.8 | 
I2 16 3.90 | 2.2001 I 52 28.1 | 
12 18 15.89 | 2.1997 2 10 30.2 
12 20 27.86 | 2.1993 2 28 31.0 
12 22 39.81 | 2.1991 2 46 30.4 
12 24 51.75 | 2.1989 3 4 28.2 
1227 3.68 | 2.1989 3 22 24.3 
12 29 15.62 | 2.1990 3 40 18.6 
12 31 27.56 | 2.1991 3 58 11.1 
IZ 33 39-51 | 2.1992 416 1.5 
12 35 51-47 | 2-1995 4 33 49.8 
12 38 3-45 | 2-1998| 4 51 35-9 
12 40 15.45 | 2.2002 5 9g 19.6 
12 42 27.48 | 2.2007 527 0.8 
TZ 44 39-54 | 22012 5 44 39-5 

. 12 46 51.63 | 2.2019 6 215.5 
1249 3.77 | 2.2087 6 19 48.6 
IZ 51 15.95 | 2.2034 6 37 18.8 

| 12 53 28.18 | 2.2042 6 54 46.0 
I2 55 40.46 | 2.2051 7 12 10.1 
12 57 52.79 | 2.2061 |S. 7 29 30.9 


1 Min. 


17.769 
17.808 
17.844 
17.878 
17.911 
17.94. 
17.968 
17-994 
18.018 
18.040 
18. 060 
18.077 
18,093 
18, 307 
18.118 
18,127 
18, 135 
18, 140 
18.143 
18.145 
18. 144 
18. 141 
18.136 
18.129 


18. 120 
18. 109 
18.097 
18.084 
18.064 
18.045 
18.024 
18.002 
17-977 
17-949 
17.920 
17.890 
17.857 
17.822 
17.787 
17.748 
17.707 
17.666 
17.623 
17.576 
17» $27 
17.478 
17.427 
17-374 
17.318 





Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


SUNDAY 323. 
hm “°s 8 . ' . 
12 57 52.79 | 2.2061 |S. 7 29 30.9 
13 O 5.19 | 2.2072 7 46 48.3 
13. 2.17.65 | 2.2083 8 4 2.3 
13 4 30.19 | 2.2096 8 21 12.6 
13 6 42.80 | 2.2108 8 38 19.3 
13 8 55.48 | s.2r2x 8 §5 22.2 
13 11 8.25 | 2.2135 Q 12 21.2 
13 13 21.10 | 2.0149 9 29 16.2 
13 15 34.04 | 2.2164 9 46 7.0 
13 17 47.07 | 2.218] 10 2 53.6 
13 20 0.20 | 2.2197; 10 19 35.9 
13 22 13.43 | 2.2214] 10 36 13.8 
13 24 26.77 | 2.2232 | 10 52 47.2 
13 26 40.21 | 22290! II Q 15.9 
13 28 53.77 | 2.2269] I 25 39.9 
13 31 7-44 | 2.2287] I1 41 59.1 
13 33 21.22 | 2.23907] Ir 58 13.4 
13 35 35-13 | 2.23288] I2 14 22.6 
13 37 49.16 | 2.2349 | 12 30 26.7 
13 40 3.32 | 2.2371] 12 46 25.6 
13 42 17.61 | 2.23993} 13 2 19.2 
13 44 32.04 | 2.2416| 13 18 7.3 
13 46 46.60 | 22438 13 33 50.0 
13 49 1.30 | 2.2462 [S.13 49 27.1 
MONDAY 24. 
13 51 16.14 | 2.0485 |S.14 4 58.4 
13 53 31.12 | 2.2510] 14 20 23.9 
13 55 46.26 | 2.2535 | 14 35 43.6 
13 58 1.54 | 2.2560] 14 50 57.3 
14 0 16.98 | 2.2586| 15 6 4.9 
14 2 32.57 | 2.2611 | 15 21 6.4 
14 4 48.31 | 2.2637 15 36 1.6 
14 7 4.21 | 2.2663 15 50 50.5 
14 9Q 20.27 | 2.2690; 16 5 33.0 
14 11 36.49 | 2.2717| 1620 9.0 
14 13 52.88 | 2.2745 | 16 34 38.4 
14 16 9.43 |2.2772| 1649 I.1 
14 18 26.15 | 2.2801} 17 317.1 
14 20 43.04 | 2.28288/ 17 17 26.2 
14 23 0.09 | 2.2857] 17 31 28.4 
14 25 17.32 | 2.2886] 17 45 23.7 
¥4 27 34.72 | 2.991%4| 1759 11.8 
14 29 52.29 | 2.2943] 18 12 52.8 
14 32 10.04 | 2.2972] 18 26 26.5 
14 34 27.96 | 2.3002| 18 39 53.0 
14 36 46.06 | 2.3031] 18 53 12.0 
14 39 4.33 | 2.3060] I9 6 23.6 
14 41 22.78 | 2.3089} 19 19 27.7 
14 43 41.40 | 2.3118 1Q 32 24.1 
1 14 46 0.20 | 2.3148 1S.19 45 12.9 





Diff. 
for 
i Mia. 


7 


17.338 
17.262 
17.203 
172142 
17.080 
17.016 
16.950 
16. 882 
16.812 
16.741 
16.668 
16. §94 
16. 517 
16. 439 
16. 360 
16.279 
16. 196 
16.112 
16.025 
15-937 
15-847 
15-757 
15.665 
15.570 


15-473 
15-377 
15.278 
15.1977 
15.076 
14.972 
14.867 
14.762 
14.654 
14-545 
14-0434 
14.322 
14.209 
14.094 
13-979 
13.862 
13.742 
13.642 
13.502 
13-379 
13.255 
13.131 
13.004 
12.897 
12.748 





36 MARCH, 1913. XI. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 



































Diff. Diff. Diff. 
Hour.) Right Ascension.| for Declination. Hour.| Right Ascension.| for Declination. for 
r Min, 1 Min. r Min. 
TUESDAY 25. THURSDAY 27. 
h m s 8 e e ” o °o . “ tad 

© | 14 46 0.20 | 2.3148 |S.19 45 12.9 | 12.748] O S.27 10 35.0] 5-535 
1 | 14 48 19.18 | 2.3177| 19 57 53-9 | 12.618] I 
2 | 14 50 38.33 | 2.3907| 20 10 27.1 | 12.487] 2 

3 | 14 52 §7-66 | 2.3237 | 20 22 52.3 | 12.354 3 | 16 47 19.25 | 2.4203; 27 26 27.1 | 5.043 

4.1 14 55 17.17 | 2.3267/ 2035 9.6/ 12.002] 4 | 16 49 44.48 | 2.4206| 27 31 24.8 | 4.880 

5 | 14 57 36.86 | 2.3296| 2047 18.9 | 12.087] 5 | 16.52 9.72 | 2.428] 27 3612.7 | 4.717 

6 | 14 59 56.72 | 2.3324} 20 59 20.0 | 11.951 6 | 16 54 34.97 | 2.4209} 27 40 50.8 | 4.558 

7 | 15 2 16.75 | 2.3393| 21 If 13.0] 11.815) 7 | 1657 0.23 | 2.4210; 2745 19.0| 4.388 

8 | 15 4 36.96 | 2.3382] 21 22 57.8 | 11.677§ 8 | 16 59 25.49 | 2.4209| 27 49 37-4 | 4-225 

9 | 15 6 57-34 | 23412| 2I 34 34.3 [#5397 9 | 17 1 50.74 | 2.4207) 27 53 46.0 | 4-06 

IO | 15 917-90 | 23441} 2146 2.5 11-399] 10 | 17 4:15.98 | 2.4205 | 27 57 44.7! 3.897 


IX | 1§ 11 38.63 | 2.3463} 21 57 22.2 | 11.258 
12 | 15 13 59.53 | 23497] 22 8 33-5 | tr.217 
13 | 15 16 20.59 | 2.3525 | 22 19 36.2 | 10.974 
14 | 15 18 41.82 | 2.3552 | 22 30 30.4 , 10.832 
15 | 15 21 3-22 | 2.358] 22 41 16.0 | 10.687 
16 | 15 23 24.78 | 2.3607] 22 51 52.8 | ro.sqx 
17 | 15 25 46.50 | 2.3633 | 23 2 20.9 | 10.394 
18 | 15 28 8.38 | 2.3659 | 23 12 40.1 | 10.247 
IQ | 15 30 30.42 | 2.3686 23 22 50.5 | 10.099 
20 | 15 32 §2.61 | 2.3712 | 23 32 52.0] 9.951 
21 | 15 35 14.95 | 2.3736| 23 42 44.6 ' 9.801 
22 | 15 37 37-44 | 2.3761 | 23 §2 28.1 | 9-630 
23 | 15 40 0.08 | 2.3786 |S.24 2 2.6: 9.499 


WEDNESDAY 26. 


17 6 41.20 
17 9 6.39 
17 IX 31.55 
17 13 §6.68 


2.4201 28 1 33.6] 3.732 
2.4196} 28 5 12.6| 3.568 
2.4191} 28 8 41.8] 3.405 
2.418 | 2812 1.2| 3-292 
17 16 21.76 | 2.4176| 2815 10.7] 3.077 
17 18 46.79 | 2.4167}; 28 18 10.4]! 2.914 
17 21 11.77 | 2-4157| 2821 0.4] 2.792 
17 23 36.68 | 2.4147] 28 23 40.6| 2.588 
17 26 1.53 | 2.4136; 28 26 11.0] 2.425 
17 28 26.31 | 2.4122] 28 28 31.6 | 2.262 
I7 30 51.00 | 2.4108 | 28 30 42.41 2.100 
17 33 15.61 | 2.4093] 28 32 43.6 | 1.938 
17 35 40.13 | 2.4078 |S.28 34 35.0 | 1.776 


FRIDAY 28. 











hms 8 

16 40 3.71 | 2.4388 

16 42 28.86 | 2.4190, | 2716 2.2| 5.872 
16 44 54.04 | @.4199, 27 21 19.6] 5.207 








oO | 15 42 22.87 | 2.3610(/S.24 11 28.0| 9.3479 O | 17 38 4.55 | 2.4062 |S.28 36 16.7] 1.624 
1 | 15 44 45.80 | 2.3893| 24 2044.2] 9.199 I | 17 40 28.87 | 2.4044) 28 37 48.7]| 1-452 
2| 1547 8.87 | 2.3856| 24 29 51.3] 9.042] 2 | 17 42 53-08 | 2.4035} 28 39 11.0] x.a92 
3 | 1§ 49 32.07 | 2.3877| 24 38 49.2| 8.8889 3 | 17 45 17.17 | 24005| 28 40 23.8) 1.232 
4 | 1§ 51 55.40 | 2.3899| 24 47 37-8! 8.732] 4 | 17 47 41.14 | 2.398% | 28 41 26.9 | 0.972 
5 | 15 54 18.86 | sage | 24 5617.1 | 8.577] § | 17 50 4.98 | 2.3962} 28 42 20.4 0.812 
6 | 15 56 42.45 | 2.9942] 25 447.0] 8421] 6 | 17 52 28.69 | 2.390] 28 43 4.41 0.654 
7 | 15 59 6.16 | 2.3962) 2513 7.6| 8265] 7 | 17 54 52-26 | 2.3916/ 28 43 38.9 | 0.495 
8 | 16 1 29.99 | 2.398) 25 21 18.8] 8.107] 8 | 17 57 15-68 | 2.3892] 28 44 3.8! 0.337 
9 | 16 3 53-93 | 2.3999) 25 29 20.5| 7.9501 9 | 17 59 38.96 | 2.9867; 28 44 19.3 | 0.179 
10 | 16 617.98 |2.4017{ 25 37 12.8] 7.7929 10] 18 2 2.08 | 3.38399 | 28 44 25.3 | -0.022 
1X | 16 8 42.14 | 2-403 | 25 44 55.6| 7.6339 Ir | 18 4 2§.03 | 2.3812] 28 44 21.9 | to.334 
12 | 16 11 6.39 | 2.4050) 25 52 28.8) 7.474] 12 | 18 6 47.82 | 2.3783] 2844 9.2] o.2g0 
13 | 16 13 30.74 | 2.4067| 25 §9 52.5 | 7.315] 13 | 18 9 10.43 | 9.3754) 28 43 47.1 | 0.446 
14 | 16 35 5§.19 | 2.4082! 26 7 6.6| 7.1549 14 | 18 11 32.87 | 2.3704 | 28 43 15.7] 0.601 
15 | 16 18 19.73 | 2.4096] 26 14 I1.0| 6.9937 15 | 18 13 55.12 | 2.3692/ 28 42 35.0] ov755 
16 | 16 20 44.35 | 2.4109; 2621 5.8] 6.833] 16 | 18 16 17.18 | 2.3660) 28 41 45.1] 0.908 
17 | 16 23 9.04 | 2.4123| 26 27 51.0| 6.6724 17 | 18 18 39.04 | 9.3627; 28 40 46.0] 1.060 
18 | 16 25 33.81 | 2.4134 | 26 34 26.5 | 651x] 18 | 18 2% 0.70 | 2.3593 | 28 39 37.7 | 1.019 
19 | 16 27 58.65 | 2.4145 | 26 40 52.3 6.348] 19 | 18 23 22.16 | 2.35599| 28 38 20.4 | 1.365 
20 | 16 30 23.55 | 24155 | 2647 8.3| 6.1869 20 | 18 25 43.41 | 2.3523; 28 36 53.9 | 1.517 
QI | 16 32 48.51 | 2.4165| 26 5314.6 | 6.024] 24 | 18 28 4.44 | 2.3487/ 28 35 18.4 | 1.667 
22 | 16 35 13.53 , 2%4174| 2659 11.2| 5.862] 22 ; 18 3025.25 | 23450 28 33 33.9 | 1.817 
23 | 16 37 38.60 | 2.4182 | 27 4 .58.0| 5.698) 23 , 18 32 45.84 | 2.3412) 28 31 40.4 | 1.966 
2411640 3.71 | 2.4188 18.27 10 35.01 5-535 1 24 | 18 35 6.20 | 2.3373 |S.28 29 38.0 | 2.223 


XII. 


ve Right Ascension. 


COs2 QnA dm WN HH Oo 


are a SS eS SS 


ee ee 


® 


MARCH, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 
t Min. 








Declination. 


SATURDAY 29. 


hm “°8 
18 35 6.20 


18 37 26.32 | 2.3394 | 28 27 26.8 
18 39 46.21 | 2.3294 | 2825 6.7 
18 42 5.85 | 2.3252! 28 22 37.9 
18 44 25.24 | 2.3211! 2820 0.3 
18 46 44.38 | 2.3169 | 28 17 14.0 
18 49 3.27 | 2.3127| 28 14 19.1 
18 51 21.90 | 2.3083 | 28 11 15.6 
18 53 40.27 | 2.3038; 28 8 3.6 
18 55 58.36 | 2.2992| 28 4 43.1 
18 58 16.18 | 2+2947 28 114.1 
IQ O 33-73 | 2-2903/ 27 57 36.7 
IQ 2 51.00 | 2.2855 | 27 53 51.1 
19 5 7-99 | 2287) 27 49 57.2 
19 7 24.69 | 2.2760| 27 45 55.0 
19 9 41.11 | 22712| 27 41 44.7 
IQ IX 57-24 2.2663| 27 37 26.2 
19 14 13.07 | 2+3614 27 32 59-7 
19 16 28.61 | 2.9564 | 27 28 25.2 
19 18 43.84 ; 2.25%! 27 23 42.7 
19 20 58.78 | 2.2464| 27 18 52.3 
IQ 23 13-41 | 2.2412 27 13 54-0 
19 25 27.73 | 2.2362| 27 8 48.0 
19 27 41.75 , 2.2310 |S.27 3 34-2 | 
SUNDAY 30. 
19 29 55-45 ! 2.2257 'S.26 58 12.7 
19 32 8.84 | 2.2206; 26 52 43.6 
19 34 21.92 ! 2.2153 | 26 47 6.9 
19 36 34.68 | 2.ar0o0' 26 41 22.7 
1g 38 47.12 | 2.9047 | 26 35 31.1 
Ig 40 59.24 | 2.1993} 26 29 32.1 
IQ 43 11.04 | 2.190/ 26 23 25.8 
19 45 22.52 | 2.188 | 2617 12.2 
19 47 33-67 | 2.1832] 26 10 §1.3 
19 49 44.50 | 2.1777) 26 4 23.3 
IQ 51 55-00 | 2.1783| 25 57 48.2 
19 54 5-18 | 2.1669| 25 51 6.0 
19 56 15.03 | 2.1614 25 44 16.8 
19 58 24.55 | a.1559| 25 37 20.7 
20 O 33-74 | 2-1505| 25 3017.8 
20 2 42.61 | 2.1450 25 23 8.1 
20 4 51.14 | 2.1394! 25 15 51.6 
20 6 59.34 | 2.1390; 25 8 28.4 
20 Q 7-22 | 2.1286 | 25 0 58.6 
ZO II 14.77 2.3230 24 53 22.2 
20 13 21.98 | 2.1176 | 24 45 39.3 
20 15 28.87 2.1100} 24 37 49-9 
20 17 35-42 | 2.1065 | 24 29 54.1 
20 19 41.65 | 2.1011; 24 21 52.0 


20 21 47.55 


e@ ® Ld 


s 
2.3373 |9.28 29 38.0 














! 2.0956 9.24 13 43.6 








Diff. 
for 


2.113 
2.261 
2.407 
2.553 
2. 699 
2.843 
2.987 
3-29 
3087X 
3-412 
3-553 
3.692 
3-829 
3.967 
4-104 
4-240 
4-375 
4-508 
4-642 
4-774 
4-906 
§.036 
5-165 
5-294 


5-422 


$-548 ft 


5-673 
5-797 
5-922 
6.045 
6. 166 
6.287 
6.407 
6.526 
6.644 
6.762 
6.877 
6.992 
72 105 
7-218 
72331 
70442 
7-552 
7.661 
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Diff. Diff. 

our.| Right Ascension. | for Declination. for 
; 1 Min. t Min. 

MONDAY 31. 

hm =°s 8 _ " ” 

O | 20 21 47.55 | 2.0956 |S. 24 13 43.6 | 8198 
L | 20 23 53-12 | 2.0901 | 24 5 29.0| 8.2995 
2 | 20 25 §8.36 | 2.087] 2357 8.2] 8.397 
3 | 2028 3.28 | 2.0792) 23 48 41.3] 8.499 
4 | 20 30 7.87 | 2.0738| 23 40 8.3) 8.509 
5 | 20 32 12.14 | 2.068% | 23 31 29.4] 8.698 
6 | 20 34 16.08 | 2.0630 | 23 22 44.5! 8.797 
7 | 20 36 19.70 | 2.0577| 23 13 53-8| 8.8y4 
8 | 20 38 23.00 | 2.0522 23 457.2] 8.992 
Q | 20 40 25.97 | 20469 22 55 54-9 | 9.086 
10 | 20 42 28.63 : 2.0417| 22 46 46.9 | 9.182 
I1_ | 20 44 30.97 | 2.0363 | 22 37 33-2| 9.875 
12 | 20 46 32.99 | 2.0311 | 22 28 13.9] 9.367 
13 | 20 48 34.70 | 2.0598 | 2218 49.1 | 9.459 
I4 | 20 50 36.09 | 2.0206| 22 9 18.8)! 9.550 
15 | 20 §2 37-17 | 2.0154 21 §9 43.1 | 9-640 
16 | 20 54 37.94 | 2.0108, 21 50 2.0| 9.728 
17 | 20 56 38.40 | 2.0052 | 21 40 15.6! 9.817 
18 | 20 58 38.56 | 2.0001 | 21 30 24.0] 9.904 
19 | 21 0 38.41 | 1.9990 | 21 20 27.2] 9.989 
20 | 21 2 37.96 | 1.9900} 21 10 25.3 | 10.075 
21 | 21 4 37-21 | 1.9850/ 21 O 18.2 | 10.160 
22 | 21 6 36.16 | 1.980} 2050 6.1 | x0.243 
23 | 2x 8 34.81 | 1.9752 |S.20 39 49.0 | 10.325 

TUESDAY, APRIL 1. 
oO | 21 10 33.17 | 1.9702 |S.20 29 27.1 | 10.406 
PHASES OF THE MOON. 

d kh m 
@ New Moon. Mar. 7 12 22.5 
>) First Quarter . 15 8 58.0 
© Full Moon . 21 23 56.2 
Cc Last Quarter 29 O 57.7 
d oh 
C Apogee Mar. 5 20.6 
( Perigee » « 20 23.6 
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Day of 
the 
Week. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Sat. 


SUN. 
Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat. 
SUN. 
Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 
SUN. 
Mon. 
Tues. 
Wed. 


Thur. 


Day of the 
Month 


N pm 


Go 


A 


Apparent Right | Diff. for] Apparent Decii- 
A i nation. 


h 
Oo 


O 


O 


oo me) 


APRIL, 1913. 


AT GREENWICH APPARENT NOON. 


scension. 


™ 
4! 
44 
48 


51 
35 
59 


2 
6 
10 


13 
17 
21 


24 
28 


32 


36 
39 
43 


47 
50 
54 


58 
2 
5 


9 
13 
17 


20 


24 
28 


32 


s 
2.02 


40.50 
19.11 


57.87 
36.80 


15.90 


55.20 
34-72 
14.47 


54-45 
34.68 
15.18 


55-97 
37.06 
18.46 


0.19 
42.27 


24.71 


7°53 
50.76 


34-41 


18.49 | 


3.02 
48.02 


33.50 
19.47 
5-95 


52.96 
40.50 
28.57 


17.18 


1 Hour. 








THE SUN'S 








Diff. for 
1 Hour. 





° ’ oer oe 


9.100 JN. 425 4.5 |+57-93 








9-105 4 48 12.5| 57-72 
9-111 5 11 15.4] 57-50 
9.118 5 34 12.9 |+57-27 
9.126 557 4-7} 57-02 
9-134 6 19 50.4| 56.76 
9.142 6 42 29.5 |+56.48 
g.151 7 5 1.71 56.19 
9.161 727 26.6| 55.88 
9-171 7 49 43-9 |+55-56 
9-182 8 11 53.3) 55-22 
9-193 8 33 54.3| 54.86 
9.206 8 55 46.6 i+54.49 
9.219 917 29.8| 54.11 
9-233 939 3-7] 53-71 
9-247 IO) O 27.9 |+5§3.-30 
9.261 TO 21 42.1 | 52.87 
9-277 TO 42 45-9] 52-44 
9-293 II 3 39.1 j+&1.99 
9-310 II 24 21.4 { 51.53 
9-328 | II 44 52.5| 51.05 
9-346 I2 5 12.1 |+50.56 
9-365 12 25 19.8| 50.07 
9-385 | 1245 15.4) 49.56 
9-405 13 458.5 +4903 
9.426 13 24 28.9| 48.50 
9-447 | 13 43 40.3; 47-95 
9-469 14 2 50.2 '+47.38 
9.492 | 1421 40.3| 46.80 
9-515 14 40 16.4! 46.21 


9.538 |1N.14 58 38.2 45.60 





Semidiam- 
eter. 


oF 
1.81 


1.53 
1.25 


16 
16 
16 


16 
16 
16 


0.97 
0.69 
0.41 


16 0.13 
15 59.86 
T5 59-59 


15 59.32 
15 59.06 
15 58.79 


15 58.53 
15 58.26 
15 58.00 


15 57-74 
15 57.48 
15 57.22 


15 56.96 
15 56.70 
15 56.44 


15 56.18 
15 55-92 
15 55-66 


15 55-41 
15 55.15 
15 54.90 


15 54.65 
15 54.40 
15 $4.15 


T5 53-90 


Equation of 
Time, to be 
Added to Diff. 


r Hour. 





$s $s 

0.754 
0.749 
0.743 


0.736 
0.729 
0.721 


0.712 
0.703 
0.693 


0.683 
0.672 
0.661 


0.649 
0.636 
0.623 





0.609 
0.594 
0-579 


5.26 
19.69 
33-76 


47.46 | 0.563 
0.76 | 0.545 
13.64 | 0.527 
26.08 | 0.509 
38.07 | 0.490 
49.60 | 0.470 


{ 

| 0-450 
0.429 
' 0.408 
| 

30.75 | 0.386 
39-75 | 0-364 
48.21 | 0.341 


0.64 
11.18 
21.22 


66.00] 2 56.13 | 0.319 





Nore.—The mean time of semidiameter passing the meridian may be found by subtracting o*.18 from the 
sidereal time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 


Wed. 
Thur. 
Fri. 
Sat. 
SUN. 


Mon. 


APRIL, 1913. 
AT GREENWICH MEAN NOON. 


Diff. for 
i Hour. 


Apparent Right 
Ascension. 





N. 


THE SUN’S 


Apparent Decli- 
nation. 


25 


48 
II 


34 
57 
19 


42 
4 
27 


49 
Il 


33 


55 
17 
39 


OO © Co CoN] NNW An wm nf pj 0° 


O 
21 


42 


II 3 
24 
44 


I2 § 
25 


13 5 
24 
43 


14 2 
14 21 
14 40 


N.14 58 40.4 


45 


Diff, for 
: Hour. 





0.5 |+57-9 
8.9] 57-74 
12.2] 57.52 


10.0 [457.29 
2.0] 57.04 
47-9 | 56.78 


27.3 |+56.50 
59.8 | 56.20 
25.0| 55.89 


42.6 /+55.57 
52.2| 55.23 
53-5 | 54-87 


46.0 |+54.50 
29.5 | 54.12 
3.6] 53.72 


28.0 |+53.31 
42.4 | 52.88 
46.4 | 52.45 


39.8 '+52.00 
22.3) 51.54 
53.6 | 51.06 

| 


13.3 450.57 
21.2| 50.08 
16.9 | 49-57 





0.2 


30-7 
48.2 


+49.04 
48.50 
47-95 





52.2 


42.4) 
18.6 


+47.38 
46.80 
46.21 








+45.60 


uation of 
Time to be 
Subtracted 

from 


Added to 
ean Time. 


8 
4-25 
46.22 
28.32 


10.57 
52-99 
35-59 


2 18.38 
2 1.38 
I 44.61 


I 28.08 
I 11.81 
55.80 


NW ww w p B 


40.07 
24.64 


000 


3:25 
19.69 
33-77 


0 0 


O 47-47 
I 13.64 


I 26.09 
I 38.08 


I 49.61 


2 0.65 
2 11.20 
2 21.24 


2 30.77 
2 39-77 
2 48.23 


2 56.15 





0.450 
0.429 
0.408 


0.386 
0.364 
0.341 


0.319 


Nore.—T he semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declina- 


tions are increasing. 
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Sidereal Time, 
or Right Ascen- 
sion of Mean 
Sun. 


h m 8 

O 36 57.15 
O 40 53.71 
O 44 50.26 


o 48 
O 52 
o 56 


46.81 
43-37 
39-92 


1 oO 36.48 
I 4 33-03 
I 8 29.58 
I 12 
I 16 
I 20 


26.14 
22.69 


19.25 


15.80 
12.36 
8.91 


I 24 
1 28 
I 32 


I 36 
I 40 
1 43 


5-46 
2.02 
58.58 


I 47 
I 51 
I 55 


55:13 
51.68 


48.24 


44.80 
41.35 
37-90 


I 59 
2 3 
2 7 


2 11 
2 15 
2 19 


34.46 
31.02 


27-57 


2 23 
2 27 
2 31 


24.13 
20.68 


17.24 


2 35 13.80 


Diff. for 1 Hour. 


+9°.8565. 
(Table ITI.) 





40 APRIL, 19138. ITf. 
AT GREENW ICH MEAN NOON. 
34 = 4 Logarithm of the| nie for Sidereal Noon. 
me pt True Longitude. Radius Vector of x Hour. 
A a Latitude. 
| v 

I} gif Ir 9 46.3 9 35.1 | 147-95] —0.46 | 9.999 8601 | +53.2 
2| 92] 12 8 56.3 8 44.9 | 147.88] 0.36 | 9.999 9875 | 53-0 
31 931 13 8 4.4 7 52.8 | 147.80] 0.25 | O.0OOTI45 | 52.8 
4| 94] 14 7 10.6 6 58.9 | 147.72] —0.13 | 0.000 2410 | +52.6 
5 | 951 15 6 14.9 6 3.1 | 147.64] —0O.0O1 ]| 0.000 3669 | 52.3 
6{ 96] 16 5§ 17.2 5 5-3 | 147-55] +0.11 | 0.000 4920 | 52.0 
71 971 17 417.5 4 §-5 | 147-471 +0.24 | 0.000 6163 | +51.6 
8| 98] 18 3 15.7 3. 3.6 | 147.38 0.36 | 0.000 7399 | 51.3 
9] 991 19 2 11.8 I 59.6 | 147.29 0.45 | 0.000 8626 | 51.0 
10 |} 100] 20 I 5.7 O 53-4 | 147.20] +0.52 | 0.000 9845 | +50.6 
Il | rol | 20 59 57.4 | 59 45.0 | 147.11 0.57 | 0.001 1056 | 50.3 
12 | 102] 21 58 46.9 | 58 34.4 | 147.01] 0.59 | 0.001 2259 | 50.0 
13 | 103 | 22 57 34.2 | 57 21.5 | 146.92— +0.57 | 0.001 3456 | +49.8 
14 | 104] 23 56 19.2 | 56 6.3 | 146.82 0.52 | 0.001 4647 | 49.6 
15 | 105] 24 55 1.8 | 54 48.8 | 146.73] 0.44 | 0.001 5833 | 49.4 
16 | 106] 25 53 42.1 | 53 29.0 | 146.64] +0.33 [ 0.001 7016 | +49.3 
17, | 107] 26 52 20.2 | 52 7.0 | 146.54] 0.20 | 0.001 8197 | 49.2 
18 | 108] 27 50 56.2 | 50 42.9 | 146.45] +0.07 | 0.001 9376 | 49.1 
IQ | 109] 28 49 30.1 | 49 16.6 | 146.37} —0.08 | 0.002 0555 | +49.1 
20 | 110] 29 48 1.9 | 47 48.3 | 146.29 0.22 | 0.002 1733 | 49.0 
21 | 111 | 30 46 31.8 | 46 18.1 | 146.21 0.34 | 0.002 2911 | 49.0 
22 | 112] 31 44 59.8 | 44 46.0 | 146.13] —0.45 | 0.002 4087 | +48.9 
23 | 113] 32 43 26.0 | 43 12.1 | 146.06]. 0.53 | 0.002 5262 | 48.8 
24] 114] 33 41 50.6 | 41 36.5 | 145.99 0.59 | 0.002 6434 | 48.7 
25 | 115] 34 40 13.6 | 39 59.3 | 145.92] —0.61 | 0.002 7602 | +48.5 
26 |} 116] 35 38 34.9 | 38 20.5 | 145.86] 0.60 | 0.002 8764 | 48.2 
27 | 117] 36 36 54.7 | 36 40.2 | 145.79]. 0.57 | 0.002 9918 | 47.9 
28 |} 118] 37 35 12.9 | 34 58.3 | 145-73] —O.51 | 0.003 1064 | +47.5 
29 | 119] 38 33 29.6 | 33 14.8 | 145.66] 0.42 | 0.003 2200 | 47.1 
30 | 120] 39 31 44.8 | 31 29.9 | 145.60] 0.32 | 0.003 3325 | 46.6 
31 | 121 [° 40 29 58.4 | 29 43.4 | 145.54] —0.22 | 0.003 4438 | +46.1 





Norsz.—The longitudes in the column J are referred to the true equinox of their own date, 


while those in the column 1’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 





Day of the Month, 


C2 WD mm 


ONG 


coos] 


10 
Il 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 
25 
26 
27 


28 
29 


3I 
32 
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APRIL, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


SEMIDIAMETER. 
Noon. Midnight. 
14 46.8 | 14 45.6 
T4 45-0 | 14 44.9 
14 45-4 | 14 46.3 
14 47-7 | 14 49.4 
14 51-5 | 14 54.0 
14 56.6 | 14 59.6 
15 2.8] 15 6.2 
15§ 9.8] 15 13.5 
15 17.4 | 15 21.5 
15 25-7 | 15 30.1 
15 34.6 | 15 39.3 
IS 44-1 | 15 49.0 
15 53-9 | 15 58.8 
16 3.7] 16 8.4 
16 12.9 | 16 17.0 
16 20.7 | 16 23.9 
16 26.3 | 16 28.0 
16 28.8 | 16 28.6 
16 27.5 | 16 25.4 
16 22.3 | 16 18.3 
16 13.4] 16 7.9 
16 1.8] 15 55.2 
15 48.4 | 15 41.4 
15 34-5 | 15 27-7 
15 21.2 | 15 15.1 
15 9-4, 15 4-3 
14 59.8 | 14 56.0 
14 52.9 | 14 50.4 
14 48.6 | 14 47.6 
14 47.2 | 14 47-5 
14 48.4 | 14 49.8 


14 54.4 


Noon. | Dif for 
54 8.88] —0.466 
54 2.12 | —0.104 
54 3.52 | +0.212 
54 11.91 | +0.478 
54 26.06 | 0.694 
54 44.87 | 0.866 
55 7-39 | +1.005 
55 32-93 | 1-119 
56 1.03] 1.222 
56 31.50 | +1.318 
57 4.24 1.408 
57 38.93 | 1-477 
58 14.86 | +1.508 
58 50.79 | 1.471 
59 24.56) 1.324 
59 53-36 | +1.053 
60 13.92| 0.638 
60 23.00 | +0.103 
60 18.31 | —0.498 
59 59-14 1.091 
59 26.65] 1.594 
58 43.81 | —1.947 
57 54.67| 2.116 
57 3-67| 2.107 
56 14.91 | —1.933 
55 31.78 | 1.644 
54 56.62] 1.275 


54 30.97 | —0.858 
54.15-49| 0.431 
54 10.18 | —0.016 
54 14.48 | +0.365 


54 27.31 | +0.695 


Midnight. | Diff. for 
54 4.42 | —0.281 
54 1.87 | +0.060 
54 6.92] 0.351 
54 18.34 | +o.591 
54 34.95 | 9.785 
54 55-71 | 9.939 
55 19.82 | +1.064 
55 46.68 1.172 
56 15.97 | 1.270 
56 47.60 | +1.364 
57 21.38| 1.446 
57 56.80; 1.499 
58 32.93 | +1.501 
59 8.12| 1.412 
59 39-77 | 1.206 
60 4.89 | +0.863 
60 20.07 | +0.383 
60 22.47 | —0.194 
60 10.51 | —o.800 
59 44-40) 1.358 
59 6.29] 1.792 
58 19.74 | —2.056 
57 29.14| 2.133 
56 38.76 | 2.038 
55 52.48 | —1.801 
55 13.09 | 1.469 
54 42.54 1.069 





| 
S54 21.94 | —0.645 
54 11.59 | —0.220 
54 11.18 | +0.179 


54 19.91 | 0.536 
54 30.51 | +0.836 


41 


UPPER TRANSIT. [ AGE. 


Meridian of | Diff. for 
Greenwich. 


O 32.3 


wN 


00m CO NN OWN Ww WD 


= 


12 
I2 


13 
14 
15 


16 


17 
18 


19 
19 


4.0 


55:9 
51.9 
50.8 


59.7 
49:5 


45-7 | 


39.0 
30.0 


19.7 


9-5 
0.6 


53.8 


49-5 
46.8 


44.4 


40.2 


32-9 
21.7 


6.9 
49.0 


20 29.2 


21 


21 


8.6 


48.0 


r Hour. 


1.76 
1.68 
1.64 


1.64 
1.68 


1.77 
1.91 
2.07 


2.25 
2.40 
2.49 


2.49 
2.40 
2.28 


2.17 
2.09 
2.07 


2.10 
2.17 
2.27 


2.36 
2.41 
2.37 


2.27 
2.11 
1.96 


1.81 
1.71 
1.65 
1.64 


1.67 
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APRIL, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 














Diff. Diff. 
Right Ascension.; for Declination. for 

r Min. r Min. 

TUESDAY 1. 
hms r | o 8 ned 
2I 10 33.17 | 1.9702 'S.20 29 27.1 | 10. 406 
ZI 12 31.24 | 1.9654| 2019 0.3 | 10.488 
2I 14 29.02 | 1.9606| 20 8 28.6 | 10. 568 
21 16 26.51 | 1.9558 | 19 57 52.2 ' 10.647 
21 18 23.72 | 1.9512| 19 47 11.0! 10.725 
21 20 20.65 | 1.9465 | 19 36 25.2 | 10.802 
21 2217.30 | x.9418| 19 25 34-8 | 10.878 
2I 24 13.67 | 1.9372] 19 14 39-9 | 10.953 
2X 26 9.77 | 1-9327] 19 3 40.5 | 11.038 
21 28 5.60 | 1.9282| 18 52 36.6 | 11.102 
21 30 1.15 | 1.9237] 18 41 28.3 | 11.174 
21 31 56.44 | 1.9193 18 30 15.7 | 11.246 
ZI 33 §1-47 | rgrgso} 18 18 58.8 | 11.317 
21 35 46.24 | 1.9107| 18 7 37.7 | 11.387 
ZI 37 40.75 | r.9064| 17 56 12.4 | 11.457 
2I 39 35-OI | 1.go22 17 44 42.9 | 11.525 
21 41 29.02 | 1.8981 17 33. 9-4 | 11.593 
21 43 22.78 | 1.8939} 17 21 31.8 | 11.660 
21 45 16.29 | 1.8698 | 17 Q 50.2 | 11.726 
2147 9.56 | 1.8858; 1658 4.7 | 11.790 
2249 2.59 | 1-8819| 16 46 15.4 | 31.854 
21 50 §5.39 | 1.8780| 16 34 22.2 | 11.918 
ZI 52 47-95 | 1.8741 | 16 22 25.2 | 11.981 
Zi 54 40.28 | 1.8703 |S. 16 10 24.5 | 12.043 
WEDNESDAY 2. 

2 56 32.39 | 1.8666 |S.15 58 20.1 | 12.103 
ai 58 24.27 | 1.8629 | 15 46 12.1 | 12.163 
22 015.94 | 1.8593 15 34 0.5 | 12.223 
22 2 7-39 | 1.8557 1§ 21 45-3 | 12.282 
22 3 58.62 | 1.85a2| 15 Q 26.6 | 12.340 
22 § 49.65 | 1.8487] 14 57 4-5 | 12.397 
22 7 40.47 | 1.8453 14 44 39.0 | 12.453 
22 Q 31.09 | 1.8420 | 14 32 10.2 | 12.508 
22 11 21.51 | 1.8387; I4 19 38.1 | 12.563 
22 13 11.73 | 1-8354 14 7 27 | 12.617 
2215 1.76 | 1.8323] 13 54 24.1 | 12.669 
22 16 51.61 | 1.8992 «13 4 42.4 | 12.721 
22 18 41.27 | 1.8262; 13 28 57.6 | 12.772 
22 20 30.75 | 1.8232; 13 16 Q.7 | 12.823 
22 22 20.05 | 1.8202, 13 3 18.8 | 12.873 
2224 9Q-17 | 1.8173 IZ 50 24.9 | 12.922 
22 25 58.13 | 1.8146] 12 37 28.1 | 12.971 
22 27 46.92 | 1.8118] 12 24 28.4 | 13.019 
22 29 35-54 | 18091 | 12 Tr 25.8 | 13.066 
22 31 24.00 | 1.8064] 11 58 20.5 | 13.111 
22 33 12.31 | 1.8038 II 4§ 12.5 | 13.157 
22 35 0.47 | 1-8014 1X 32 1.7 | 13.202 
22 36 48.48 | 1.7989] 11 18 48.3 | 13-245 
22 38 36.34 | 1.7966] II § 32-3 | 13-287 
22 40 24.07 | 1.7943 IS. 10 52 13-8 | 13.329 


our. 


Co~nI tn & GW DW HO 











Right Ascension. 


THURSDAY 3. 





Diff, 
for 
1M 


hm is s o ' ” 
22 40 24.07 | 1.7943 S.10 52 13.8 
22 42 11.66 | 1.7920] 10 38 52.8 
22 43 59.11 | 1.788| 10 25 29.3 
22 48 46.44 | 1.7877| IO 12 3.3 
22 47 33-64 | 1.7857 9g 58 35-0 
22 49 20.72 | 1.7837 945 4-4 
2251 7.68 | 1.7817 Q 31 31.5 
22 52 54.52 | 1.7798 9 17 56.3 
22 54 41.26 | 1.778: 9 419.0 
22 56 27.89 | 1.7763 8 50 39.5 
22 58 14.42 | 1.7746 8 36 57.9 
23 O 0.85 | 1.7730 8 23 14.2 
23 1 47.18 | 1.7715 8 9g 28.5 
23 3 33-42 | 1.7700 7 55 49-9 
23 5 19.58 | 1.7687 7 41 51.3 
23. 7 5-66 | 1.7673 7 27 59.8 
23 8 51.65 | 1.7659 714 6.5 
23 10 37.57 | 1.7647 7 O14 
23 12 23.42 | 1.7637 6 46 14.5 
2314 Q.21 | 1.7626 6 32 16.0 
23 15 54-93 | 1.7615 6 18 15.8 
23 17 40.59 | 1.7605 6 414.0 
23 19 26.19 | 1.7596 5 50 10.6 
23 21 11.74 | 1.7588 |S. § 36 5.7 
FRIDAY 4. 
23 22 57-25 | 1.7588 |S. § 21 §9.3 
23 24 42.72 | 1.7574 5 7 §%.5 
23 26 28.14 | 1.7568 4 53 42.3 
23 28 13.53 | 1.7562 4 39 31.8 
23 29 58.89 | 1.7557 4 25 20.0 
23 31 44.22 | 1.7553 411 6.9 
23 33 29-53 | 1-7550 3 56 §2.6 
23 35 14.82 | 1.7547 3 42 37.9 
23 37 0.09 | 1.7545 3 28 20.6 
23 38 45.36 | 1.7543] 314 3.0 
23 40 30.61 | 1.7542 259 44.3 
23 42 15.86 | 1.7542 245 24.7 
2344 %I.12 | 1.7543 231 4.1 
23.45 46.38 | ‘1.7544 216 42.7 
23 47 31.65 | 1.7547 2 2 20.4 
23 49 16.94 | 1.7549] 9 47 «57-3 
23 51 2.24 | 1.7553 I 33 33-5 
23 52 47-57 | 1.7557 Ii g.o 
23 54 32.92 | 1.7561 I 443.8 
23 §6 18.30 | 1.7567 0 50 18.0 
23 58 3.72 | 1.7573 © 35 $1.7 
23 59 49-17 | 31-7579 O 21 24.8 
O 1 34.67 | 1.7587 |S. o 6 57.5 
O 3 20.21 | 1.7595 \N. O 7 30.3 
© § 5-81 | 1.7604 IN. 0 21 58.4 





— 


EE CO 


13-329 
13-371 
13-422 
X3- 452 
13-491 
3305) 
13-567 
13-604 
13-640 
13.676 
130 FII 
130745 
13.778 
13.810 
13-842 
13.873 
13-903 
13-933 
13.962 
13-989 
14-017 
14.043 
14.069 
14.094 


14.1x8 
14-148 
14e 164 
14-186 
140207 
14.228 
14.248 
14-267 
14.284 
14.§02 
14-339 
14-335 
142350 
14.364 
14-378 
140391 
14.403 
14041 
14-425 
14.434 
24.443 
14.4§2 
14.459 
14.466 
14-47% 
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GREENWICH MEAN TIME. 


APRIL, 1913. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff 
for 
Min. 





Declination. 


SATURDAY 5. 


hm (“°3 8 or” 

© 5 5.81 | 1.7604 (N. 0 21 58.4 
Oo 6 51.46 | 1.7613 oO 36 26.8 
oO 8 37.17 | 1.7623 O 50 55-5 
O 10 22.94 | 1.7634 I § 24.4 
O12 8.78 | 1.7646 I 19 53-5 
O 13 54-69 | 1.7658 I 34 22.8 
O 15 40.67 | 1.7671 1 48 52.1 
O 17 26.74 | 1.7685 2 321.4 
O 19 12.89 | 1.7699 217 §0.7 
O 20 59-13 | 1-774 2 332 20.0 
O 22 45.46 | 1.7730 246 49.1 
O 24 31.89 | 1.7747 3 118.1 
o 26 18.42 | 1.7764 3 15 46.8 
o 28 5.06 | 1.7768 3 30 15.2 
O 29 51.80 | 1.7600 3 44 43-4 
O 31 38.66 | :.7619 3 §9 11.2 
O 33 25.63 | 1.7639 4 13 38.5 
O 35 12.73 | 1.7660 428 5.4 
© 36 59.95 | 1.7683] 4 42 31.8 
O 38 47.31 | 1.7904 4 56 57.5 
O 40 34.80 | 1.7926 § Ir 22.6 
O 42 22.42 | 1.7949 § 25 47-0 
O 44 10.19 | 1.797 § 40 10.7 
© 45 58.11 | 1.7990 IN. 5 54 33-6 

SUNDAY 6. 

© 47 46.18 | 1.8025 |N. 6 8 §5.7 
O 49 34.41 | 1.805 6 23 16.8 
O §I 22.79 | 1.8078 6 37 37.0 
O 53 11.34 | 168205 6 51 56.2 
0 5§ 0.05 | 1.8133 7 614.3 
O 56 48.94 | 1.8263 7 20 31.3 
o 58 38.01 | 1.8193 7 34 47-1 
I 0 27.25 | 1.8433 749 #+41.7 
I 2 16.68 | 1.8254 8 3.15.0 
tL 4 6.30 | 1.8287 8 17 26.9 
I § 56.12 | 1.8319 8 31 37.4 
1 7 46.13 | 1.8352 8 45 46.5 
I g 36.34 | 1.8385 8 59 54.0 
I Ir 26.75 | 1.8420 914 0.0 
113 17.38 | 1.8456 9 28 4.3 
Ixr§ 8.22 | 1.8492 942 6.9 
1 16 59.28 | 1.8528 956 7.7 
1 18 50.56 | 1.865| roO10 6.7 
I 20 42.06 | 1.8603 [ 1024 3.9 
I 22 33-79 | 1.8642 Io 37 59-1 
I 24 25.76 | 1.8682/ 10 51 52.3 
1 26 17.97 | 1.8722] II § 43-4 
I 28 10.42 | 1.8762! I1 Ig 32.4 
I 3O 3.12 | 1.8603/ II 33 19.2 
I 31 56.06 | 1.85 IN.11 47 3.8 


Diff. 
for 
1 Min. 





| ad 

| 14047! 
14.476 
14.480 
14.483 
14.487 
14-488 
14.488 
14.488 
14.488 
14.487 
14.484 
14.481 
14.476 
14.472 
14.467 
140459 
14.452 

j 54-444 
142434 
14.423 
14.412 
14.401 

| 14.388 

i 140375 


14. 360 
14.344 
14.328 
140312 
140292 
14.273 
14.253 
14-232 
140210 
14.187 
14.163 
14.138 
14.133 
14.086 
14.0§7 
14.028 
13.998 
13.968 
13-937 
13.903 
13.869 
13.834 
13.798 
13.762 
13.724 
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Diff. 
Right Ascension.|; for Declination. 
1 Min. 
MONDAY 7. 
hm 8 of 
I 31 §6.06 | 1.8845 IN.r1 47 3.8 
I 33 49.26 | 1.8888| 12 0 46.1 
I 35 42.72 | 1.8932) 12 14 26.0 
I 37 36.44 | 1.8976] 1228 3.4 
L 39 30.43 | r-g0a0| 1241 38.3 
I 41 24.68 | 1.9065| 12 55 10.7 
143 19.21 |x.9112/ 13 8 40.4 
1 45 14.02 | 1.9258 13 22 7-4 
147 Q-It | 1.9206] 13 3§ 31.6 
149 4-49 | 19253] 13 48 53.0 
I 5X 0.15 | 1.9303] Iq 211.5 
I 52 56.11 | 1.9352] 14 15 27.0 
I 54 52.37 | 2.9402] 14 28 39.5 
I §6 48.93 | 1.9452| 14 41 48.9 
I 58 45.79 | 1.9503) 14 54 55-1 
2 042.96 | 1.955) 15 7 58.0 
2 240.44 | 1.9607) 15 20 57.6 
2 4 38.24 | 1.9660) 15 33 53.9 
2 6 36.36 | 1.9713! 15 46 46.7 
2 8 34.80 | 1.9767] 15 §9 36.0 
2 IO 33.56 |1.98ar!| 16 12 21.6 
212 32.65 | 1.9876; 1625 3.6 
2 14 32.07 | 1.9938 | 16 37 41.8 
2 16 31.83 | 1.9968 IN.16 50 16.2 | 
TUESDAY 8. 

2 18 31.93 ‘2.0045 |N.17 2 46.7 
2 20 32.37 | 2.0%02 17 15 13.2 
2 22 33.15 | 2.0199] 17 27 35.7 
2 24 34.28 | 2.0218} 17 39 54.1 
2 26 35.77 | 2-0277| 17 52 8.3 
2 28 37.61 ‘| 2.0336] 18 4 18.2 
2 30 39.80 | 4.0396 18 16 23.8 
2 32 42.36 | 2.0457] 18 28 25.0 
2 34 45.28 | 2.0517] 18 40 21.7 
2 36 48.57 | 2.0578] 18 52 13.8 
2 38 52.22 |2.0639| 19 4 1.3 
240 56.24 | 2.0702 19 15 44.0 
243 0.64 | 2.0765| 19 27 21.9 
245 5-42 | 2.0827) 19 38 54.9 
247 10.57 | 2.0890] 19 50 23.0 
2 49 16.10 | 20954 | 20 1 46.1 
251 22.02 | 2.1018 20 13 4.0 
2 53 28.32 { 2.108] 20 24 16.7 
255 35-01 | 2.1147 | 20 35 24.1 
257 42.09 | 23-1212} 20 46 26.1 
259 49-56 | 2.1277) 20 57 22.8 
3 157-42 | 2132) 21 8 13.9 
3 4 §-97 | 2.2408; 21 18 59.4 
3 6 14.32 | 2.1475 | 21 29 39.2 
3 8 23.37 | 2.254: N.2r 40 13.3 
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Diff. 
for 
1 Min. 


130724 
13.685 
13-644 
13.603 
13.56 
13.538 
13-473 
33-427 
13- $80 
13-332 
13.283 
13-233 
13.188 
13.130 
33.076 
19.042 
12.966 
12.909 
12.851 
12.791 
12. 729 
12.668 
12.606 
12. $41 


12.475 
12.408 
12.34! 
12.272 
12.20% 
12.1329 
12.057 
21.983 
1%.907 
13.829 
11.752 
11.673 
11.592 
11.§09 
11.427 
1X. 342 
11.255 
11. x67 
11.078 
10.989 
10. 898 
x0. 805 
10.911 
10.616 
10.519 


44 APRIL, 1913. VII. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





























Diff. Diff. Diff. Diff. 
Hour.| Right Ascension.| for Declination. for our.| Right Ascension. | for Declination. for 
1 Min. t Min. 1 Min. r Min. 
WEDNESDAY 4g. FRIDAY 11. 
hm (“s&s 8 ° ! ” ” hmii(‘s 8 >! “ tT ° 
oO 3 8 23.37 | 2.3542 IN.21 40 13.3 | 10. 519 © | 4 §9 23.00 | 2.458 IN.27 47 39.3 | 4-282 
I | 310 32.81 | 2.1608| 21 50 41.5 | ro.gzzrf I | § I §0.65 | 2.4633 27 51 51.4 | 4-322 
2| 312 42.66 |2.1675| 22 1 3.8/ 10.321] 2] § 4 18.60 | 2.4682! 27 §5 53-9 3-963 
3 | 3 14 52-91 | 2.1742| 22 11 20.0! 10.200) 3 | § 6 46.84 | 2.4730! 27 59 46.7 | 3.798 
4/ 317 3.56 | 2.2808| 22 21 30.2 | 10.2138] 4 | § 9 15.36 | 2.4777| 28 3.29.7 | 3-635 
5 | 319 14.61 | 2.1876| 22 31 34.2 / ro.0%f § | § IX 44.16 | 2.4823| 28 7 2.9 | 3.470 
6 | 3 21 26.07 | 21944] 22 41% 31.9! 9.909] 6 | § 14 13.24 | 2.4868| 28 10 26.1 | 3.304 
7 | 3 23 37-93 |a-20rr| 22 51 23.3 | 9803f 7 | 5 16 42.58 | a.qgr2{ 28 13 39.4! 3.137 
8 | 3 25 50.20 | 2.2078| 23 1 8.3] 9.605] 8 | 5 19 12.19 | 2.4956| 28 16 42.6, 2.970 
9 | 328 2.87 | 2.046] 23 10 46.7] 9.586f 9 | 5 21 42.05 | 2.4998) 28 19 35.8 | 2.802 
10 | 3 3015.95 | 2.28% | 23 20 18.6] 9.476] 10 | 5 24.12.16 | 2.5038; 28 22 18.9 | 2.633 
II | 3 32 290-44 | 2.2282|} 23 29 43.8| 9.363] rr | 5 26 42.51 | 2.$077| 28 24 51.8 | 2.463 
I2 | 3 34 43-33 | 2-2349| 2339 2.2] 9.250] 12 | § 29 13.09 | 2.5116) 28 27 14.4] 2.292 
13 | 3 36 §7.63 | 2.2417; 23 48 13.8] 9.1367 313 | 5 31 43-90 | 2.5153; 28 29 26.8] 2.120 
14 | 3 39 12.34 | 2.248 | 23 §7 18.5] 9.019] 14 | 5 34 14.92 | 2.5188| 28 31 28.8 | 1.048 
15 | 341 27-45 |2.a552{ 24 616.1 | 8 902] 15 | § 36 46.16 | 2.5229{ 28 33 20.5] 1.775 
16 | 3 43 42.96 |2.2619| 2415 6.7) 8.7837 16 | § 39 17.60 | 9.5956; 28 35 1.8] 1.601 
17 | 3 45 58.88 | 2.2687; 24 23 50.1 | 86631 17 | § 41 49.23 | 2.5287| 28 36 32.6] 1.427 
18 | 348 15.21 | 2.9755 | 24 32 26.3) 8542] 18 | 5 44 21.05 | 2.5318| 28 37 53-0] 1.252 
19 | 3 50 31.94 | 2.0802] 24 40 55.1 | 8.418] 19 | 5 46 53.05 | 2.5398| 28 39 2.8] 1.075 
20 | 3 52 49.07 | 2.2888] 24 49 16.5] 8.297 20 | 5 49 25.22 | 2.5376| 28 40 2.0| 0.898 
2I | 355 6.60 | 2.2955| 24 57 30.4] 8.168] 21 | 5 51 57.56 | 2.5402! 28 40 50.6| o.728 
22 | 357 24.53 | 23022; 25 5 36.7 | 8.o4rf 22 | § 54 30.05 | 2.5427; 28 41 28.6 | oa seg 
23 |} 3 59 42.86 | 2.3088 |N.25 13 35.3] 7-912] 23 | 5 57 2.69 | 2.5952 |N.28 41 55.91 0367 
THURSDAY 10. SATURDAY 12. 
O| 4 2 1.58 | 23153 |N.25 21 26.2| 7.783] Of 5 59 35-47 | 25475 [N.28 42 12.6 | 0.188 
I} 4 420.70 | 2.32200! 2529 9.3, 7.65291 I | 6 2 8.38 | 2.5496] 28 42 18.5 | +0.008 
2/1 4 6 40.22 | 2.3206} 25 3644.4| 7.5191 2 | 6 441.42 | 2.5515] 28 42 13.6 |-0.272 
3/4 9 0.13 | 23390| 25 4411.6] 7.38] 3 | 6 7 14.57 | 2.5534| 28 41 57.9 | 0.35% 
4 |} 411 20.42 | 2.3414! 25 51 30.7] 7.2501 4 | 6 9 47.83 | 2555x| 28 41 31.5 0.532 
5 | 413 41.10 | 2.3478| 25 58 41.6 | 7.11337 5 | 612 21.18 | 2.55966] 28 40 54.2] o.722 
6} 416 2.16 | 2.3542); 26 § 44.3) 6.976] 6 | 6 14 54.62 | 2.558 | 2840 6.1] 0.892 
7 |} 4.18 23.61 | 2.3606, 26 12 38.7) 6.837] 7 | 617 28.14 | 2.5593| 2839 7.1 | 1.073 
8 | 4 20 45.43 | 2.3668) 2619 24.7] 6.697] 8 | 620 1.74 | 2.5605} 28 37 57.2: 1.855 
9) 423 7-63 | 2.3731} 2626 2.3| 6555] 9 | 6 22 35.40 |2.5615| 28 36 36.5] 1.437 
10 | 425 30.20 | 2.3793 | 26 32 31.3 | 6.412] 10 | 625 Q.12 | 2.5623] 28 35 4.9| 1.618 
Il | 4 27 53-14 | 2.383 | 26 38 51.7 | 6.268] Ir | 6 27 42.89 | 2.5631 | 28 33 22.3 1.80% 
12 | 430 16.44 | 2.3913| 2645 3.4| 6.102] 12 | 6 30 16.69 | 2.5637} 28 31 28.8 1.983 
13 | 4 32 40.10 |2.3973| 2651 6.3) 5.9759 13 | 6 32 50.52 | 2.5641 | 28 29 24.41 2.165 
14 | 435 4-12 | 2.4033] 2657 0.4] 5.827] 14 | 6 35 24.38 | 2.5644 | 2827 9.0] 2.547 
15 | 4 37 28.50 | 2.4098| 27 2 45.6] 5.678, 15 | 6 37 58.25 | 2.5645| 28 24 42.7] 2.529 
16 | 4 39 53-22 |2-49| 27 8 21.8] 5.528) 16 | 6 40 32.12 | 2.5645 | 2822 5.5] 2921 
17 | 442 18.29 | 2.4207] 27 13 48.9 | 5-376] 17 | 643 5-99 | 2.5643} 28 19 17.4] 2.893 
18 | 4 44 43.70 | 2.4263| 2719 6.9| 5.2231 18 | 6 4§ 39.84 | 2.564: 28 16 18.3] 3.076 
19 | 447 9.44 | 2.4318! 27 24 15.7 | 5.069] 19 | 6 48 13.68 | 2.5638) 28 13 8.3] 5.058 
20 | 4 49 35-51 | 2-4973| 27 29 15.2| 4.914] 20 | 6 50 47.49 | 2.5632} 28 9 47.4! 3.440 
2I | 452 1.91 | 2.4497) 2734 5-4] 4.7589 21 | 6 53 21.26 | 2.5625/ 28 615.6] 5.602 
22 | 454 28.63 | 2.4479! 27 38 46.2| 4.601] 22 | 6 55 54.99 | 2.5617| 28 2 32.8] 5.803 
23 | 4 56 55.66 | 2.4531} 27 4317-5 | 4-443] 23 | 6 58 28.67 | 2.5607, 27 58 39.1 | 3.985 
24 | 4 59 23.00 | 2.458 1N.27 47 39.3! 4.2829 24] 7 I 228 | 2.5596 1N.27 54 34.6 | 4.166 


VU. APRIL, 1913. 45 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 







Diff. Diff. 
our.| Right Ascension.| for Declination. for 
1 Mia. x Min. 

















SUNDAY 13. TUESDAY 15. 





hm 8 8 ° ’ ” ” hm 8 8 | ° ’ ” ” 

7 I 2.28 | 2.5596 |N.27 54 34.6] 4.166 Q 0 39.92 | 2.3965 N.21 17 59.3 | 11.998 
7 335-82 | 2.558%} 27 50 19.2] 4.347 9 3 3-57 | 2-398 | 21 5 55.3 | 22.133 
7 6 g.29 | 2.5578| 27 45 53-0} 4-528 Q 5 26.94 | 2.3872 | 20 53 43.3 | 12.268 
7 8 42.68 | 2.5557] 27 41 15.9] 4.708 Q 7 50.03 | 2.385 | 20 41 23.2 | 12.402 





9 10 12.84 | 2.3778| 20 28 55.1 | 12.533 
9 12 35-37 | 2 3733| 20 16 19.2 | 12.663 
Q 14 57-63 | 23687| 20 3 35-5 | 12.792 
9 17 19.61 | 2.3640] 19 50 44.2 ! 12.918 
9 19 41.31 | 2.3593] I9 37 45-3 | 13-045 
Q 22 2.73 | 2.3547] 19 24 38.9 | 13.169 
Q 24 23.87 | 2.3501 | 19 IL 25.0 | 13.292 
9 26 44.74 | 2.3955; 1858 3.8 | 13.423 
9 29 5-33 | 2.3409] 18 44 35-4 | 13-533 


7 11 15.97 | 25540] 27 36 28.1 | 4.887 
713 49-16 | 2.5523 | 27 31 29.5 | 5-066 
7 16 22.25 | 2.5505 | 27 26 20.2| 5.245 
718 §5.22 | 2.5486/ 27 21 O.1 | 5.423 
7 2% 28.08 | 2.5466] 27 15 29.4] 5.601 
724 O.81 | 2.5443) 27 9 48.0; 5.778 
7 26 33-40 | 2.5421} 27 3.56.0] 5.955 
Ir | 729 §-86 | 2.5398| 26 57 53-4 | 6.131 
12] 7 3% 38.17 | 9.5372] 26 51 40.3 | 6.306 


DO ON AMhwWNHO 
Or Qwnkh Ww HD HO 


13 | 7 34 10.32 | 2.5345| 26 45 16.7] 6.481) 13 | 9 31 25.65 | 2.3365| 18 30 59.9 | 13.650 
14| 7 36 42.31 | 2.5318] 26 38 42.6| 6.6551 14 | 9 33 45-71 | 2.33200] 18 17 17.4 | 13.767 
15 | 7 39 14.14 | 2.5990] 26 31 58.1] 6.8289 15 | 9 36 5.49 | 23275; 18 3 27.9 | 13.883 
16 | 7 41 45-79 | 2-5260| 2625 3.2] 7.001] 16 | 9g 38 25.01 | 2.3230] 17 49 31.5 | 13.996 
17 7 4417.26 | 2.5230; 2617 58.0] 7.173] 17 | 9 40 44.25 | 2.3185] 17 35 28.4 | 14.108 
18 | 7 46 48.55 | 2.5199 26 10 42.4] 7.3451 18 | 9 43 3.23 | 203142| 17 21 18.6 | 14.218 
19 | 749 19.65 | 2.5r67/ 26 3 :16.6| 7.5147 19 | 9 45 21.95 | 2.3097, 17 7 2.2] 14.397 
20 | 7 51 50.56 | 2.5134] 25 55 40.7 | 7.6831 20 | 9 47 40.40 | 2.3053] 16 52 39.4 | 14.433 
21 | 7 54 21.26 | 2.5100} 25 47 54-6) 7.852] 21 9 49 58.59 | 2.3011 | 16 38 10.2 | 14.539 
22 {| 756 51.76 | 2.5066| 25 39 58.4 8.0ar§ 22 | 9g §2 16.53 | 2.2968} 16 23 34.7 | 14-643 
23 | 7 59 22.05 | 2.5030 |N.25 31 52.1 | 8.183] 23 | 9 54 34.21 | 2.2926|N.16 8 53.0 | 14.746 


MONDAY 14. 


8 1 52.12 | 2.4993 [N.25 23 35-9 
8 421.97 | 2.4957| 2515 9-7 | 8.518 
8 6 51.60 | 2.4919, 25 6 33.7 

8 
8 


WEDNESDAY 16. 


9 56 51.64 | 2.2885 IN.15 54 5.2 | 14.847 
9 59 8.83 | 2.2844] 15 39 11.4] 14.945 
IO I 25.77 | 2.2803| 15 24 11.8 | 15.043 
IO 3 42.46 | 2.2763; 15 Q 6.3 | 15.138 
IO § 58.92 | 2.2793| 14 53 55-2 | 15.232 
10 8 15.14 | 2.2683] I4 38 38.5 | 15.324 
IO 1O 31.12 | 2.2644 | 14 23 16.3 | 15.416 
10 12 46.87 | 2.2607} 14 7 48.6 | 15.505 
IO 15 2.40 | 2.2570 13 52 15.7 | 15-594 
IO 17 17.71 | 2.2533 | 13 36 37.5 | 15-678 
IO 19 32.79 | 2.2496! 13 20 54.3 | 15.762 
IO 21 47.66 | 2.2460} 13 5 6.1 | 15.844 
IO 24 2.31 | 2.2424 12 49 13.0 | 15.925 
10 26 16.75 | 2.2390 | 12 33 15-1 | 16.004 


Q 21.00 | 2.4881 24 57 47-9 | 8.845 

It 50.17 | 2.4842) 24 48 §2.3 | 9.007 

8 14 19.10 | 2.4800; 24 39 47-1 | 9.168 

8 16 47.79 | 24761 | 24 30 32.2 | 9.328 

8 Ig 16.23 2.4720 24 21 7-7 | 9-487 

8 21 44.43 | 2.4679} 24 11 33.8 | 9.644 

8 24 12.38 | 2.4637| 24 I 50.5] 9.800 

8 26 40.07 | 2.4504] 23 51 57-8] 9.956 
829 7.51 | 2.4552] 23 41 55.8 | 10.230 

8 31 34.69 ee 23 31 44.6 | 10.262 
8 34 1.61 Ee: 23 21 24.3 | 10.414 


8 36 28.26 | 2.4420] 23 10 54.9 | r0.564] 14 | 10 28 30.99 | 2.0356| 12 17 12.5 | 16.08% 
8 38 54.65 | 2.4377] 23 © 16.6 | 10.7139 15 | 10 30 45.02 | 2.2323; IZ I 5.4 | 16.157 
8 41 20.78 | 2.4332 | 22 49 29.3 | 10.6629 16 | 10 32 58.86 | 2.2290) 11 44 53.7 | 16.231 
8 43 46.63 | 2.4286| 22 38 33.1 | 1r.009] 17 | 10 35 12.50 | 2.2258] I1 28 37.7 | 16.303 


IO 37 25-95 | 2.2227 II 12 17.4 | 16.373 
10 39 39.22 | 2.2196} 10 55 52.9 | 16.442 
IO 41 52.30 | 2.2165 IO 39 24.4 | 16.508 
10 44 5-20 | 2.2136 IO 22 51.9 | 16.574 
10 46 17.93 | 2.2108 | 10 6 15.5 | 16.637 
10 48 30.49 | 2.2080 9 49 35-4 | 16.699 
10 50 42.89 } 2.2052 IN. g 32 51.6 ! 16.759 


8 46 12.21 | 2.4241 | 22 27 28.2 | 13.153 
8 48 37.52 ‘2.4195 | 22 16 14.7 | 11.297 
85r 2.55 | 24149 | 22 4 $205 | 110441 
8 53 27.31 | 2.4103] 21 §3 21.8 | 11.583 
8 §5 51.79 | 2.4057 2I 41 42.6 | 11.723 
23 | 858 15.99 | 2.4011 | 21 29 55-1 | 11.861 

9 0 39.92 | 2.3965 N.21 17 59.3 | 11.998 


= a | 
RPS DTI ARED HNO’ OY AUAW WD HO 
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GREENWICH MEAN TIME. 


APRIL, 19138. 


TX. 





Hour. 


COnT Quin Ww NO Hw O 


SSS SSS SSS SS Ss Ss SSS ru a SS PS 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
xr Min. 





Declination. 


THURSDAY 17. 


hm 8 
IO 50 42.89 
IO §2 §5.12 
10 55 7.20 
10 §7 19.13 
IO §9 30.91 
It 1 42.55 
It 3 54-05 
11 6 5.42 
1r 8 16.66 
IX 10 27.77 
Ir 12 38.76 
II 14 49.64 
1117 0.41 
II 19 I1.07 
II 21 21.64 
II 23 32.11 
II 25 42.49 
II 27 52.78 
II 30 3.00 
IX 32 13.14 
Il 34 23.21 
1r 36 33.21 
11 38 43.16 
II 40 53.05 


II 43 2.89 
II 45 12.69 
Il 47 22.44 
II 49 32.16 
Il 51 41.85 
II 53 51-52 
1156 1.16 
11 58 10.79 
IZ 0 20.41 
IZ 2 30.02 
12 4 39.63 
12 6 49.25 
12 8 58.88 
1211 8.§2 
12 13 18.19 
12 15 27.88 
12 17 37.60 
12 19 47-35 
IZ 21 57.14 
12 24 6.98 
12 26 16.87 
12 28 26.81 
12 30 36.81 
12 32 46.88 
12 34 57-01 


a.a0g2 IN. 9 32 51.6 


2.2026 
2.2001 
2.1976 
2.1952 
2.1928 
2.1906 
2. 1884 
2. 1863 
2.1842 
2.1822 
2. 1804 
2.3786 
2.1769 
2.1753 
2.1738 
2.1723 
2. 1709 
2. 1697 
2.1684 
2.1672 
2.1662 
2.1653 


916 4.3 
8 59 13.6 
8 42 19.5 
8 25 22.2 
8 8 21.8 
7 51 18.4 
7 34 12.0 
717 2.9 


6 59 51.1 | 


Nn > 


WWAaARhAAUUAA AAG 
Ww NDP Ur mW Ww 

© mommw O MuWw O COM N 
Ww hm DWM N DP HW me Ww 
COW Onn MOM ADO DH 
OCOD MW OM DHWO PDN BD 


3 13 0.9 


2.1644 IN. 2 §§ 22.7 
FRIDAY 18. 
2.1637 IN. 2 37 43.4 


a. 1629 
2.1622 
2. x%617 
2.1613 
2. 1609 
2. 1606 
2. 1604 
2. 1603 
2.1602 
2.1603 
2.1604 
2.1606 
2.1609 
2.1613 
2.3617 
2.1622 
2.1628 
a. 1636 
2 1644 
2.1653 
2.1662 
2.1672 
2.1683 


N. 
S. 


220 3.1 
2 2 22.0 
I 44 40.1 
I 26 57.6 
I 9 14.6 
O 51 31.2 
0 33 47-4 
O16 35 
O I 40.5 
O 19 24.5 
037 8.4 
O 54 52.0 
I 12 35.2 
I 30 18.0 
148 0.2 
2 5 41-7 
2 23 22.4 
241 2.2 
2 §8 41.0 
3 16 18.6 
3 33 55-0 
3 51 30.1 
4 9 3-7 


2.1695 |S. 4 26 35.7 





Diff. 
for 
r Min. 


16.759 
16.817 
16.873 
16.928 
16.981 
17.032 
17.082 
T7129 
17-174 
17.219 
57.262 
87.302 
17-340 
17° 377 
17.412 
17445 
17-477 
17.507 
17-534 
17.560 
172585 
17.608 
17.628 
17.646 


17.663 
17.678 
17.692 
17-703 
17.712 
17.720 
17.927 
17.731 
17-733 
172733 
17-732 
17-729 
17.723 
170717 
17.708 
17.697 
17.685 
17.671 
17.655 
17.637 
17.617 
17.596 
17-573 
17-547 
17.520 


Hour. 


NH et ot ot ot ot ot 
Oo ON AtwaAW DH OW Cr] GUE hW WD Ft O 


Cn Cin & WG N HO 


Ye) 


II 
12 
13 
14 
15 
16 
17 
18 
1g 
20 
21 
22 
23 
24 





Right Ascension. 





Diff, 
for 
t Min. 





Declination. 


SATURDAY 109. 





Diff 
for 
r Min. 


hm  =°s 8 | ° ¢ w— |” 
12 34 57-01 | 2.1695 |S. 4 26 35.7 | 17.520 
12 37 7-22 | 2.1708 444 6.1 | 17.49% 
12 39 17.50 | 2.17242 5 I 34.7 | 17.46r 
12 41 27.87 | 2.1735 §19 1.4 17.428 
12 43 38.32 | 2.1749 5 36 26.1 | 17.993 
12 45 48.86 | 2.1765 5 53 48.6 | 17.357 
12 47 59.50 | 2.1782 611 8.9] x7.318 
12 50 10.24 | 2.1799 6 28 26.8 | 17.278 
12 52 21.09 | 2.1817 6 45 42.3 | 17-937 
12 54 32.05 | 2.1836 7 255-2 | 17-4898 
12 56 43.12 | 2.3855 720 §.5 | 17.148 
12 58 54.31 | 2.1875 7 37 13.0 | 17.108 
13 I 5.62 | 2.1896 7 54 17.6 | 17.052 
13. 3.17.06 | 2.1917 8 II 19.2 | 17.002 
13 5 28.63 | 2.1939 8 28 17.7 | 16.948 
13 7 40.33 | 2.1962 8 45 13.0 | 16.898 
I3 9 52.17 | 2.1986 9 2 4.9 | 16.837 
13 12 4.16 | 2.2010 9 18 53.4 | 16.778 
13 14 16.29 | 2.2035 9 35 38.3 | 16.778 
13 16 28.58 | 2.206: Q 52 19.6 | 16.657 
13 18 41.02 | 2.2087/ 10 8 57.2 | 16.504 
13 20 53.62 | 2.2113 | 10 25 30.9 | 16.598 
13 23 6.38 | 2.2140) 1042 0.6 | 16.46r 
13 25 19.30 | 2.2168 S.10 58 26.2 | 16.993 
SUNDAY 20. 

13 27 32.40 | 2.2197 [S. 11 14 47.7 | 16.322 
13 29 45.67 | 2.0227| II 31 4.9 | 16.269 
13 31 59.12 | 2.2256] 11 47 17.6 | 16.275 
13 34 12.74 | 2.228] 12 3 25.8 | 26.099 
13 36 20.55 | 2.2317! 12 19 29.5 | 16.022 
13 $8 40.54 | 2.2348] 12 35 28.5 | 15.948 
13 40 54.72 | 2.2379] 12 51 22.6 | 15.862 
13 43 9-09 | 2.2412] 13 711.8 | 25.778 
13 45 23.66 | 2.2445] 13 22 §§.9 | 25.693 
13 47 38.43 | 2.2478] 13 38 34.9 | 15.607 
13 49 53-40 | 2.2512] 13.54 8.7 | 15.528 
13 52 8.57 | 2.2545 | 14 9 37-2 | 25.498 
13 54 23.94 | 2.2580 14 25 0.1 | 15.337 
13 56 39.52 | 2.2615] 14 40 17.5 | 35.263 
13 58 55.32 | 22650] 14 55 29.3 | 25.149 
Iq I 11.33 | 2.2686] 15 10 35.4 | 25.055 
14 3 27.55 | 2.2728] 15 25 35.6 | 14.954 
14 5 43-99 | 2.2758 T5 40 29.9 | 14.854 
14 8 0.64 | 2.2794| 15 55 18.1 | r4.755 
4 10 17.52 | 2.2831] 1610 0.2 | 14.650 
14 12 34.61 | 2.2868] 16 24 36.1 | 24.545 
14 14 51.93 | 2.2906] 1639 5.6 | 14.438 
1417 9.48 | s.2943| 16 53 28.7 | 14.331 
14 19 27.25 | 2.298: 17 7 45-3 | 14.822 
14 21 45.25 | 2.3019 |S.17 21 §5.3 | rqcarx 
































X. APRIL, 1913. 47 
GREENWICH MEAN TIME. 
THE MOON'S RIGHT ASCENSION AND DECLINATION. 

Diff. iff. Diff. Diff. 

Hous./ Right Ascension.| for Declination. for [fHour.| Right Ascension.| for Declination. for 

r Min. 1 Mi t Min. M 

MONDAY 21. WEDNESDAY 323. 
hm  =°s 8 and ” ” ; hms 8 | > ” ” 
O | 14 21 45.25 | 2.3019 |S.17 22 §5.3 | 14.113] O | 16 16 26.37 | 2.464 'S.26 459.5] 7.248 
I] 14 24 3-48 | 2.s057| 17 35 58.6 | 33.998f x | 16 18 54.11 | 2.4632} 2612 9.21! 7.078 
2 | 14 26 21.94 | 2.3095| 17 49 5§.0| 13.883} 2 | 16 21 21.96 | 2.4650| 2619 8.9! 6.90 
3 | 14 28 40.62 | 2.3133| 18 3 44.5 | 13-7671 3 | 16 23 49.91 | 2.4667| 26 25 58.6 | 6.745 
4 | 14 30 59.54 | 2.3172| 18 17 27.0] 13.6909 4 | 16 26 17.96 | 2.4683 | 26 32 38.3 | 6.577 
§ | 14 33 18.69 | 2.3211} 18 31 2.5] 13-532§ 5 | 16 28 46.10 | 2.4698| 2639 7.8] 6.408 
6 | 14 35 38.07 | 2.32590] 18 44 30.8 | 13.4187 6 | 16 31 14.33 | 2.4711 | 26.45 27.2] 6.299 
7 | 4 37 57-69 | 23989) 1857 51.9} 13-290] 7 | 16 33 42.63 | 2.4723| 26 §1 36.5 | 6.070 
8 | 14 40 17.54 | 2.3327) IQ I §.6/ 13.166] 8 | 16 36 11.00 | 2.4734 | 26 57 35.6 | 5.900 
9 | 14 42 37-62 | 2.3366; 19 24 11.8 | 13.041 Q | 16 38 39.44 | 2.4745 | 27 3.24.51 So7sz 
10 | 14 44 57-93 | 2-340¢ |. 19 37 10.5 | 12.915] 10 | 16413 7.94 ! 2.4755! 27 Q 3.3! 5-562 
Ir | 14 47 18.47 | 2.3443 | 1950 1.6 | 19.788] rr | 16 43 36.50 | 2.4763 | 27°14 31.81) 5.390 
12 | 14 49 39-25 | 2.34842| 20 2 45.1 | 12.6599 12 | 16 46. 5.10 | 2.4769! 2719 §0.1 | 5.219 
13 | 14 52 0.26 | 9.3521 | 20 1§ 20.7 | 10.5089 13 | 16 48 33.73 | 2.4775| 2724 58.1 | 5.048 
14 | 14 54 21.50 | 2.3559 | 20 27 48.5 | 12.397] 14 | 16 51 2.40 | 2.4780| 27 29 55.9 | 4.877 
1§ | 14 56 42.97 | 2.3598 | 2040 8.4 /| 12.064] 15 | 16 53 31.09 | 2.4783| 27 34 43.4 | 4 706 
16 | 14 59 4.67 | 2.3636 | 20 52 20.2 | 12.1097 16 | 16 55 59.80 | 2.4786| 27 39 20.6! 4.534 
17, | 15 1 26.60 | 2.3673] 21 4 23.9 | 11.993] 17 | 16 58 28.52 | 2.4787| 27 43 47-5 | 4-963 
18] 15 3 48.75 | 2.3711 | 21 16 19.4 | 11.8579 18 | 17 0 57.24 | 2.4787) 2748 4.2) 4-192 
19} 1§ 6 11.13 | 23798 | 21 28 6.7 {11.718 19 | 17 3 25.96 | 2.4786 | 27 52 10.5] 4.020 
20115 8 33.73 | 2.3785| 21 39 45.6 | 11.578] 20 | 17 § 54.67 | 2.47839 | 2756 6.6] 5.88 
21 | 15 10 56.55 | 2.3622} 21 51 16.1 | 1r0487§ 21 | 17 8 23.36 | 2.47799} 27 59 52.3 | 3-677 
22 | 1§ 13 19.59 | 2.3858 | 22 2 38.1! 11.296] 22 | 17 10 52.02 | 2.477%4| 28 3 27.8} 3.506 
23 | 15 15 42.85 | 2.3805 |S.22 13 §1.6 | 11.153] 23 | 17 13 20.65 | 2.4768 |S.28 6 53.0| 3.836 
TUESDAY 22. THURSDAY 24. 

0/15 18 6.33 | 2.3981 |S.22 24 §6.4 | 11.008] © | 17 £5 49.24 | 2.4761 |S.28 10 7.9 3.168 
I | 15 20 30.02 | 2.3967 | 22 35 §2.5} 10.862) 1 | 17 18 17.78 | 2.4753| 28 13 12.5] 2.992 
2 | 1§ 22 53.93 | 2-4008| 22 46 39.9 | 10.7161 2 | 17 20 46.27 | 2.4743] 2816 6.8] 2.820 
3 | 15 25 18.04 | 2.4096] 22 57 18.4 | 10.568) 3 | 17 23 14.69 | 2.4731 | 28 18 50.9 | 2.649 
4 | 1§ 27 42.36 | 2.4070 23 7 48.0] 10.418F 4 | 17 25 43.04 | 2.4718| 28 21 24.7 | 2.478 
5 | 1§ 30 6.88 | e.4x03| 2318 8.6 | 10.268f § | 17 28 11.31 | 2.4705| 28 23 48.3 | 2.308 
6 | 15 32 31.60 | 2.4197 | 23 28 20.2] 10.117] 6 | 17 30 39.50 | 2.4691 | 28 26 1.7] 2.138 
7 | 15 34 56.52 | 2-4169| 23 38 22.7| 9.965] 7 | 1733 7-60 | 2.4675| 2828 4.9] 1.968 
8 | 15 37 21.63 | 2.4201 | 23 48 16.0] 9.812] 8 | 17 35 35-60 | 2.4658| 28 29 57.9] 1.799 
9 | 15 39 46.93 | 2.4232; 2358 0.1] 9.6589 9 | 17 38 3.49 | 2.4639; 28 31 40.8] 1.690 
10 | 15 42 12.41 | 2.4263} 24 7 34.9] 9.503] IO | 17 40 31.27 | 2.4620! 28 3313.5 1.46: 
Ir | 1§ 44 38.08 | 2.4293| 2417 0.4| 9.347] IT | 17 42 58.93 | 2.4509] 28 34 36.1 | 1.292 
12} 15 47 3-92 | 2482@| 24 26 16.5| 9.190] 12 | 17 45 26.46 | 2.4577| 28 35 48.6 | x32 
13 | 15 49 29.94 | 2-435 | 24 35 23.2 | 9.032] 13 | 17 47 53.86 | 2.4554 | 28 36 51.0] 0.957 
14 | 1§ 51 56.13 | 8.4379 24 44 20.4] 8.8739 14 | 17 50 21.11 | 2.4529; 28 37 43.4] 0.790 
15 | 15 §4 22.49 | 2.4907| 2453 8.0] 8.713] 15 | 17 52 48.21 | 2.4509) 28 38 25.8] 0.623 
16! 15 §6 49.01% | 2.4433] 25 1 46.0] 8.5531 16 | 17 55 15.16 | 2.4477| 28 38 58.2] 0.457 
17 | 1§ §9 15.68 | 2.4458 | 25 10 14.4] 8.3921 17 | 17 57 41.94 | 2.4449 | 28 39 20.7] 0.992 
18} 16 1 42.51 | 2.4483| 25 18 33.1 | 8.031] 38 | 18 O 8.55 | 2.4420| 28 39 33.3 |—-0-227 
19/16 4 9.48 | 2.4507] 25 26 42.1 | 8.068] 19 | 18 2 34.98 | 2.4390} 28 39 36.0 | +0.037 
20.16 6 36.60 | 2.4531 | 25 34 41.3] 7.905] 20 | 18 5 1.23 | 2.4359| 28 39 28.9 | 0.200 
21 | 16 9g 3.85 | 2-4553| 25 42 30.7] 7.741] 21 | 18 7 27.29 | 2.4327: 28 39 12.0| 0.363 
22 | 16 11 31.23 | 2.4574] 25 §0 10.2] 7.576] 22 | 18 Q 53.15 | 2-4293| 28 38 45.3 | 0.526 
23 | 16 13 58.74 | 2.4505 | 25 57 39-8| 7.4191 23 | 18 12 18.81 | 2.4259' 28 38 8.9] 0.687 
241 16 16 26.37 | 2.464 1S.26 4.59.5! 7.045] 24 | 18 14 44.26 | 2.4923 'S.28 37 22.8 | 0.848 
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APRIL, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension. ‘tor Declination. 
t Min. 
FRIDAY 25. 

hm =°s 8 ° ” 
18 14 44.26 | 2.4223 |S.28 37 22.8 
1817 9.49 | 2.4187 | 28 36 27.1 
18 19 34.50 | 2.4149 | 28 35 21.8 
18 21 §9.28 | 2.4111 | 28 34 7.0 
18 24 23.83 | 2.4072| 28 32 42.6 
18 26 48.14 | 2.4031] 2831 8.8 
18 29 12.20 | 2.3989 | 28 29 25.6 
18 31 36.01 |; 2.3947] 28 27 33-1 
18 33 59-56 | 2.3903; 28 25 31.2 
18 36 22.85 | 2.3859] 28 23 20.1 
18 38 45.87 | 2.3814] 28 20 59.8 
18 41 8.62 , 2.3768} 28 18 30.3 
18 43 31.09 | 2.5722| 28 15 §1.7 
18 45 53.28 | 2.3674| 2813 4.1 
18 48 15.18 | 2.3625 | 2810 7.5 
18 50 36.78 | 2.3576] 28 7 2.0 
18 52 58.09 | 2.3527 | 28 3 47.6 
18 55 19.10 | 2.3%76| 28 0 24.4 
18 57 39.80 | 2.3424 | 27 56 52.5 
19 O O.TQ | 2.3372 27 53 11.9 
IQ 2 20.27 | 2.3320] 27 49 22.6 
IQ 4 40.03 | 2.3267| 27 45 24.8 
1g 6 59-47 | 2.3213 | 27 41 18.5 
19 9 18.58 | 2.3158 |S.27 37 3-7 


SATURDAY 26. 


19 Il 37-37 
19 13 55.82 
19 16 13.94 
1g 18 31.72 
Ig 20 49.16 
Ig 23 6.26 
19 25 23.01 
19 27 39-41 
19 29 55-46 
1Q 32 11.16 
19 34 26.50 
19 36 41.49 
19 38 56.12 
19 41 10.39 
19 43 24.30 
19 45 37-84 
IQ 47 §1.02 
Ig 50 3.84 
19 §2 16.29 
19 54 28.37 
19 56 40.09 
19 58 51.44 
20 I 2.42 
20 3 13.03 
20 5 23-27 


2.3103 [S.27 32 40.5 


2.3048 | 2728 9g.0 
2.2992 27 23 29-2 
2.2935 | 27 18 41.3 
2.2878 27 13 45-2 
2.2821 | 27 8 41.1 
2.2763 27 3 29.0 
2.2704] 2658 8.9 
2.2646| 26 52 41,0 
2.2587 | 2047 5.3 
2.2528 | 26 41 21.8 
2.2468} 26 35 30.6 
2.2408 | 26 29 31.8 
2.2348 26 23 25.5 
2.2288 | 2617 11.7 
2.2227 | 26 10 50.5 
2.2167| 26 4 22,0 
2.2106| 25 57 46.2 
2. 2044 25 51 3.2 
2.1983] 25 44 13.1 
2.1992 | 25 37 15-9 
2. 1861 25 30 11.7 
2.1799 25 23 O.§ 
2.1738 25 15 42.5 


2.1676 |S.25 8 17.6 





Diff. 
for 


z Min. 


0.848 
1.008 
1.168 
1. 327 
1.485 
1.642 
1.798 
1.953 
2.108 
2.262 
2.415 
2.567 
2.718 
2.868 
3-017 
3.166 
3-313 
3-459 
3-604 
3-749 
3-892 
4-034 
4-176 
4-317 


4-456 
4-594 
4-731 
4-867 
5.002 
5°135 
§.268 
§.400 
5-§30 
5.660 
5-789 
5-917 
6.043 
6. 168 
6.292 
6.414 
6. 536 
6.657 
6.776 
6. 894 
7.012 
7.128 
7+ 243 
7-358 
7+471 
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Diff. 
Right Ascension.| for Declination. 
1 Min. 
SUNDAY 27. 
hm =°s 8 . ! ” 
20 § 23.27 | 2.1676|S.25 8 17.6 
20 7 33-14 | 2.16% | 25 0 46.0 
20 Q 42.64 | 2.1553| 24 53 7.8 
20 11 51.78 | 2.1492 | 24 45 22.9 
20 14 0.55 | 232431 24 37 31-5 
20 16 8.95 | 2-1369| 24 29 33-6 
20 18 16.98 | 2.1308 | 24 21 29.3 
20 20 24.64 | 2.147] 24 13 18.6 
20 22 31.94 | 2.1186] 24 § 1.7 
20 24 38.87 | 2.1125] 23 56 38.6 
20 26 45.44 | 2.104 | 2348 9.3 
20 28 51.64 | 2.1003} 23 39 33-9 
20 30 57.48 | 2.0943 | 23 30 52.5 | 
20 33 2.96 | 2.0883 | 2322 5.1 
20 35 8.08 | 2.08%3{ 23 13 11.9 
20 37 12.84 | 2.07%} 23 412.8 
20 39 17-25 | 2.0705| 2255 8.0 
ZO 41 21.30 | 2.0646} 22 45 57.5 
20 43 25.00 | 2.0587; 22 36 41.3 
20 45 28.35 | 2.0528 | 22 27 19.6 
20 47 31-34 | 2.0470| 22 17 §2.3 
20 49 33-99 | 2.0412, 22 8 19.6 
20 51 36.29 | 2.0355 | 21 58 41.4 
20 53 38.25 | 2.0298 |S.21 48 57.9 
MONDAY 28. 
20 55 39-87 | 2.022 |S.21 39 9.2 | 
20 57 41.15 | 2.0185 | 21 29 15.3 
20 59 42.09 | 2.01299] 21 19 16.2 
2I 1 42.70 | 2.0073 21 Q 12.0 
ZI 3 42.97 | 2.0018; 2059 2.8 
ZI 5 42.92 | 1.9964 | 20 48 48.6 
21 7 42-54 | 1.99099; 20 38 29.5 
21 Q 41.83 | 1.9855; 2028 5.5 
21 II 40.80 | 1.9802 | 20 17 36.8 
ZI 13 39-46 | 1.97909) 20 7 3.3 
21 15 37-80 | 1.9697} 19 56 25.1 
21 17 35-82 | 1.9645; 19 45 42.3 
21 19 33-54 | 9594) 19 34 54.9 
21 21 30.95 | 1.9543 | 19 24 3.0 
21 23 28.05 | 1.94992; 1913 6.7 
ZI 25 24.85 | 1.9442| 19 2 5.9 
21 27 21.36 | 1.9393! 18 51 0.8 
21 29 17.57 | 1-934 | 18 39 §1.3 
21 31 13-49 | 1-996 | 18 28 37.6 
21 33 9-12 | x.9248) 1817 19.8 
21 35 4-46 | 1.9201] 18 5 57.8 
21 36 59.53 | r-9155| 17 54 31.7 
21 38 54.32 | 3.9108 | 1743 1.6 
21 40 48.83 | 1.9063 ! 17 31 27.5 
21 42 43.07 | 1.9018 |S.17 19 49.5 








9-768 


9-855 

9-942 
10.028 
10.112 
10. 195 
10. 277 
10. 359 
10.439 
10.$18 
10. §97 
10. 675 
10.758 
10. 828 


| 10.902 


10.976 
1r.049 
13.122 


' 25.193 


11.263 
35. 332 
13.401 
13.468 
13.535 
15.601 
11.666 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 









































; Diff. oo Diff. Diff. Diff. 
Right Ascension.| for Declination. for our,| Right Ascension.| for Declination. for 
r Min, x Min, t Min. 1 Min. 
TUESDAY 29. THURSDAY, MAY .. 
hms I g 8 ” ” hm =°s 8 | °° ” ” 
ZI 42 43-07 | x.9018 |S.17 19 49.5 | 11.6667 0 | 23 10 3.66 sre S. 6 59 58.8 | 13.874 
2I 44 37-05 | 1.8974¢| 17 8 7.6} ar.730f | 
21 46 30.76 | 1.89390} 16 56 21.9 | 11.793 
21 48 24.21 | 1.8887} 16 44 32.4 | 11.856 
ZI 50 17.41 | 1.8845 | 16 32 39.2 | 11.937 
2I 52 10.35 | 1.8803} 16 20 42.3 | 11.978 
ZI 54 3-04 | 1.8762; 16 8 41.8 | 12.038 
21 55 55-49 | 1.8722; 15 56 37-7 | 12.098 
21 57 47-70 | 1.8682 | 15 44 30.0 | 12.157 
2I 59 39-67 1.8642 | 15 32 18.9 | 12.213 
22 I 31.40 | 1.8603| 15 20 4.4 | 12.270 
22 3 22.90 | 1.8565] 15 7 46.5 | 19.327 
22 5 14.18 | 1.8527} 14 55 25.2 | 12.382 
22 7 §-23 | 1-8490| 14 43 0-7 | 12.436 PHASES OF THE MOON. 
22 8 56.06 | 1.8454} 14 30 32.9 | 12.490 
22 10 46.68 | 1.8419} 14 18 1.9 | 12.543 
22 12 37.09 | 1.8385| 14 5 27.8 | 12.595 
22 14 27.30 | 1.8351 13 §2 50.5 | 12.647 
22 16 17.30 , 1.8318 | 13 40 10.2 | 12.697 ah m 
2218 7.11 | 1.8283} 13 27 26.9 | 12.747 @ New Moon Apr. 6 5 482 
22 19 56.72 | 1.8253] 13 14 40.6 | 12.796 . 
22 21 46.14 |x.822| 13 1 51.4| 22.8,] » First Quarter . . 13 17 39.2 
22 23 35-38 | 3.8191 | 12 48 §9.3| 12.892] O Full Moon. . . - 20 Q 32.7 
22 25 24.43 | 18161 S. 12 36 4-4 | 12.938 Cc Last Quarter 27 18 9.2 
WEDNESDAY 30. 
22 27 13-31 | 1.8132 [S.12 23 6.7 | 22.98% 
22 2Q 2.01 ; 1.81093| 1210 6.3 | 13.029) 
22 30 50.54 | 1.8074) 11 §7 3-3 | 13.074 
22 32 38.90 | 1.8047 | Il 43 57-4 | 39.118 ah 
22 34 27.10 | 1.8021] IL 30 49.0 | 13.162 
22 36 15.15 | 1.7995 | 11 17 38.0} 13.204 C Apogee _ Apr. 2 7-5 
22 38 3.04 |1.7969| If 4 24.5| 13.096) © Perigee cs 18 4.6 
22 39 50.78 | 1.7044}. 1051 8.5 | 13-2871 € Apogee . . . . «© + « 30 Og 
22 41 38.37 | 1.7921 | 10 37 50.1 | 13.327 
22 43 25.83 | 1.7898 | 10 24 29.3 | 13.366 
22 45 13-15 | 1.7875| IOI 6.2 | 13.405 
2247 0.33 | 1.7853 9 57 40.7 | 130443 
22 48 47.39 | 1.7832 9 44 13.0 | 13.481 
22 §0 34-32 | 1.7812 9 30 43.0 | 13.518 
22 52 Z2I.14 | 127794 Q 17 10.9 | 13.553 
22 54 7.85 | 1.7775 9 3 36.7 | 13.588 
22 55 54-44 | 1.7756) 850 0.3 | 13.623 
22 57 40.92 | 1.7738 8 36 21.9 | 13.657 
22 59 27-30 | 1.7722 8 22 41.4 | 13.691 
23 1 13-58 | 1.7706 8 8 59.0 | 13.728 
23 2 59.77 , 17691 7 55 14.6 | 13.755 
23 4 45-87 | 1.7676 7 41 28.4 | 13.786 
23 6 31.88 | 1.7662 7 27 40.3 | 13.817 
23 817.81 | 1.7648 7 13 50.4 | 13.846 
' 2310 3.66 | 1.7636 |S. 6 §9 58.8 | 13.874 





1913——4 


MAY, 1913. 
AT GREENWICH APPARENT NOON. 


Sidereal 














F THE SUN’S Time of | Bavation of 
Day of | 74 Semidi. | Time. to be | ier. 
Week 38 i from 1 Hour 

; sa Apperent Right Diff. for |] Apparent Decli- | Diff. for] Semidiam- Me- Apparent ° 

Ascensi x Hour. nation. 1 Hour. eter. ridian ° 
h m 8 é oe ve ? ve ry m 8 s 

Thur. | 1] 2 32 17.18 9.538 N. 14 58 38.2 +45.601 15 53.90166.00] 2 56.13 | 0.319 
Fri. 212 36 6.34] 9-561] 15 1645.2] 44.98115 53.66]66.08] 3 3.51 | 0.296 
Sat. 312 39 56.06] 9.584] 15 3437-1] 44.34115 53-42166.16] 3 10.33 | 0-273 
SUN.| 412 43 46.34| 9-607] 15 52 13.6 |+43.691415 53.19] 66.24] 3 16.58] 0.249 
Mon 512 47 37-19| 9-630] 16 934.4] 43-031 15 52.96]66.32] 3 22.28 | 0.226 
Tues. | 6]2 51 28.60| 9.653] 162639.1| 42.36115 52.73]166.40] 3 27.41 | 0.202 
Wed. | 712 55 20.58| 9.677] 1643 27.4 }+41.67] 15 52.51166.481 3 31.97 | 0.179 
Thur. | 82 59 13.12| 9.701] 165959.0| 40.96] 15 52.29]66.56] 3 35.97 | 0-155 
Fri. 913 3 6.23] 9-725] 171613.6| 40.24] 15 52.08] 66.65] 3 39.41 | 0.132 
Sat. [1013 6 59.90] 9.748] 1732 10.8 |+39.51115 51.87166.74] 3 42.29 | 0.108 
SUN.|11]3 10 54.12] 9-771 17 47 50.3 | 38.77115 51.66] 66.82] 3 44.61 | 0.085 
Mon. |1213 14 48.91| 9.794 18 311.9| 38.02] 15 51.46]|66.90] 3 46.38 | 0.062 
Tues. |13]3 18 44.26| 9.818] 1818 15.2 |+37.25]15 51.26] 66.98] 3 47.59 | 0.039 
Wed. | 14]3 22 40.16| 9.841 18 33 0.0| 36.47115 51.06167.07] 3 48.24 | 0.016 
Thur. |15}3 26 36.61| 9.864 18 47 25.9] 35-68115 50.86167.15] 3 48.34 | 0.007 
Fri. | 1613 30 33.62| 9.887] 19 1 32.8 |+34.88115 50.67167.23] 3 47.89 | 0.030 
Sat. |1713 34 31.18| 9.910] 1915 20.4] 34.07]15 50.48167.31] 3 46.89 | 0.053 
SUN.| 1813 38 29.29| 9.933] 1928 48.4] 33-25]15 50.29]67.39! 3 45.34] 0.076 
Mon. | 1913 42 27.95] 9-956 19 41 56.6 |+32.42915 50.11 67.47] 3 43-24 | 0.099 
Tues. | 2013 46 27.16] 9.979] 195444.7| 31-58]115 49.92]167.55] 3 40.60| 0.122 
Wed. | 21]3 50 26.92| 10.002] 20 712.5| 30.73115 49.74167.62] 3 37-41 | 0.144 
Thur. | 2213 54 27.22| 10.024] 2019 19.8 |+29.87115 49.561]67.70] 3 33.68 | 0.167 
Fri. | 2313 58 28.06| 10.046] 2031 6.4) 29.00] 15 49.39]67.77] 3 29.41 | 0.189 
Sat. [2414 2 29.44] 10.068] 2042 32.0| 28.12]15 49.21 ]|67.84] 3 24.60| 0.211 
SUN.|2514 6 31.35] 10.090] 2053 36.3 [+27.231 15 49.04167.91] 3 19.26 | 0.233 
Mon. | 26] 4 10 33.78 | 10.112 2I 419.1 | 26.33115 48.87167.98] 3 13.41 | 0.254 
Tues. | 2714 14 36.71 | 10.133] 2114 40.3] 25.42]15 48.70168.05] 3 7.05] 0.275 
Wed. |28]4 18 40.14] 10.153] 21 24 39.5 |+24.50] 15 48.54168.12] 3 0.19 | 0.296 
Thur. | 29] 4 22 44.06| 10.173] 21 3416.6] 23.57]15 48.39]68.18] 2 52.85 | 0.316 
Fri. | 30]4 26 48.45| 10.192] 2143 31.3| 22.64115 48.24]68.24] 2 45.04 | 0.335 
Sat. | 3114 30 53.29| 10.211] 21 5223.4] 21.701 15 48.09] 68.30] 2 36.78 | 0.354 
SUN. | 3214 34 58.59| 10.229] N.22 052.7 |+20.74] 15 47.94 | 68.36] 2 28.08 | 0.372 





Nors. TNS dereal t time of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidereal time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing, 




















Il. MAY, 1913. 51 
AT GREENWICH MEAN NOON. 
THE SUN'S Equation of Sidereal Time, 
ime to or Right Ascen- 
Added to sion of Mean 
Apparent Right | Diff. for] Apparent Decli- | Diff. for] “eam Time Sun. 
scension. x Hour. nation. 1 Hour 

h m 8 s ° ’ ae as m s Bb m s 
2 32 17.65 | 9.5389N.14 58 40.4 |+45.60] 2 56.15 2 35 13.80 
2 36 6.83 | 9.561 1§ 16 47.5| 44.98] 3 3.52 2 39 10.35 
2 39 56.57 | 9-584] 15 34 39.5 | 44.34] 3 10.34 2 43 6.91 
2 43 46.87 | 9.607 15 52 16.0 |+43.69] 3 16.60 247 3.46 
2 47 37-73 | 9-631 16 9 36.8] 43.03] 3 22.29 2 51 0.02 
2 51 29.16 | 9.654 16 26 41.6| 42.36] 3 27.42 2 54 56.58 
2 55 21.15 | 9.678 16 43 29.9 |+41.67] 3 31.98 2 58 53.13 
2 59 13.70 | 9.701 17 O 1.5| 40.96] 3 35.98 3 2 49.69 
3 3 6.82 | 9.725 17 16 16.1 | 40.24] 3 39.42 3 6 46.24 
3.7 +0.50| 9.749 I7 32 13.3 |+39.51] 3 42.30 3 10 42.80 
3 10 54-73 | 9-772] 17 47 52.8} 38.77] 3 44.62 3 14 39.36 
3 14 49.53 | 9-795 18 3 14.3] 38.02] 3 46.38 3.18 35.92 
3 18 44.88 | 9.818 18 18 17.6 |+37.25] 3 47.59 3.22 32.47 
3 22 40.78 | 9.841 18 33 2.3] 36.47] 3 48.24 3 26 29.03 
3 26 37.24 | 9.864 18 47 28.2] 35.68] 3 48.34 3 30 25.58 
3 30 34.25 | 9.887 IQ I 35.0 +34.88] 3 47.89 3 34 22.14 
3 34 31.81 | 9.910 IQ 15 22.5| 34.07] 3 46.89 3 38 18.70 
3 38 29.92 | 9.933 19 28 50.5 | 33-25] 3 45.34 3 42 15.26 
Mon. | 19] 3 42 28.57 | 9.955 19 41 58.6 |+32.421 3 43.24 3 46 11.81 
Tues. ' 20] 3 46 27.77 | 9.978 19 54 46.6] 31.58] 3 40.60 3 50 8.37 
Wed. | 21] 3 50 27.52 | 10.001] 20 7 14.4| 30.73] 3 37-41 354 4.93 
Thur. |} 22] 3 54 27.81 | 10.024 20 19 21.6 /+29.87] 3 33-67 3 58 1.49 
Fn. {231 3 58 28.64 | 10.046] 20 31 8.1] 29.00] 3 29.40 4 1 58.04 
Sat. {|24] 4 2 30.01 | 10.068} 20 42 33.6| 28.12] 3 24.59 4 5 54.60 
SUN.|25] 4 6 31.91 | 10.090] 20 53 37.8 |+27.23] 3 19.25 4 9 51.16 
Mon. | 26] 4 10 34.32 | 10.111] 21 4 20.5] 26.33] 3 13.40 4 13 47.72 
Tues. ! 27] 4 14 37.24 | 10.132] 21 14 41.6| 25.42] 3. 7.04 4 17 44.28 
Wed. | 28] 4 18 40.65 | 10.152] 21 24 40.7 |[+24.50] 3 0.18 4 21 40.83 
Thur. | 29] 4 22 44.55 | 10.172] 21 34 17.7| 23-57] 2 52.84 4 25 37.39 
Fri. | 30] 4 26 48.92 | 10.191 21 43 32.3| 22.64] 2 45.03 4 29 33-95 
Sat. 1317 4 30 53.74 | 10.210] 21 52 24.4| 21.70] 2 36.76 4 33 30.51 
: SUN. | 321 4 34 §9.01 | 10.228]N.22 0 53.6 (+20-74 2 28.05 4 37 27.06 








Diff. for 1 Hour. 
+9*.8565. 
(Table III.) 


Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign + prefixed to the hourly change of declination indicates that north declina- 
tions are increasing. 


52 MAY, 1913. IIT. 


AT GREENWICH MEAN NOON. 










































THE SUN’S 








8 e Mean Time of 
5 3. arithm of the |<. Sidereal Noon. 
SB| 3g Radius Vector of | Diff. for 
eS >be True Longitude. the Earth 1 Hour. 
a a e . 7 
Q Qa Did. for Latitude. 

id ” h m 


s 
0.003 4438 |+46.1] 21 21 15.73 


I 145-54) —0O.22 
2 145-47 | —0.09 ] 0.003 5530 | 45.51 21 17 19.82 
3 145.40] +0.04 | 0.003 6620 | 44.8] 21 13 23.91 
4 145.34] +0.16 | 0.003 7689 |+44.1] 21 9 28.00 
5 145.27 0.28 | 0.003 8741 | 43.4] 21 § 32.09 
6 145.21 0.37 | 0.003 9775 | 42-7] 21 1 36.18 
7 145-14] +0.44 | 0.004 0792 | +42.0] 20 57 40.26 
8 145.07 0.49 | 0.004 1790 | 41.2] 20 53 44.35 
9 145.00] 0.51 | 0.004 2770 | 40.5] 20 49 48.44 
1o 144.92] +0.50 | 0.004 3733 |+39-8] 20 45 52.53 
II 144.84] 0.46 | 0.004 4679 | 39.1] 20 41 56.62 
12 144.77 0.38 | 0.004 5609 | 38.4] 20 38 0.71 
13 144.69] +0.28 | 0.004 6524 | +37-8] 20 34 4.80 
I4 144.62 0.15 | 0.004 7425 | 37-3] 20 30 8.89 
15 144.54] +0.02 | 0.004 8313 | 36.8] 20 26 12.98 
16 144.47 | —0.13 | 0.004 9190 | +36.3] 20 22 17.07 
17 144.40 0.27 | 0.005 0057 | 35-9] 20 18 21.16 
18 144.34 0.40 | 0.005 0914 | 35.5] 20 14 25.25 
19 144.28 | —0.50 | 0.005 1762 | +35.1] 20 1O 29.34 
20 144.23] 0.59 | 0.005 2601 | 34.7] 20 6 33.42 
21 144.17 0.66 | 0.005 3431 | 34.4] 20 2 37.51 
22 144.12] —0.69 | 0.005 4251 |+34.0] 19 58 41.60 
23 144.07] 0.69 | 0.005 5060 | 33-51 19 54 45-69 
24 144.03] 0.67 | 0.005 5857 | 33-0] 19 50 49.78 
25 143.99 | —0.61 | 0.005 6642 |+32.4] 19 46 53.86 
26 143.95] 0.54 | 0.005 7413 | 31-8) 19 42 57.95 
27 143.91 0.44 | 0.005 8168 | 31.1] 19 39 2.04 
28 143.88 | — 0.33 | 0.005 8907 |+30.41 19 35 6.13 
29 143.84] 0.22 | 0.005 9629 | 29.61 I9 31 10.22 
30 143.81 | —O.10 | 0.006 0332 | 28.8] 19 27 14.30 
31 143-77 | +0.03 | 0.006 Ior5 | 28.0] 19 23 18.39 
32 143.74 | +0.14 | 0.006 1677 |+27.1] 19 19 22.48 





Nors.—The longitudes in the column J are referred to the true equinox of their own date, | Diff. for x Hour, 
while those in the column ?’ are referred to the mean equinox of the beginning of —9°.8296. 
the Besselian fictitious year. (Table IZ.) 


Day of the Month. 


LS Bn | 


NG > Go 


wo com 


SEMIDIAMETER. 
Noon. Midnight. 
14 48.4 | 14 49.8 
14 51-9 | 14 54-4 
14 57-3 | 15 0.6 
15 42], 15 81 
I§ 12.2} 15 16.4 
15 20.6 | 15 24.9 
I5 29-2 | 15 33-4 
15 37-4 | 15 41-4 
15 45-2 | 15 48.9 
15 52-4 | 15 55-7 
15 58.9 | 16 1.8 
16 4.6|16 7.1 
16 9.3 | 16 11.3 
16 12.9 | 16 14.1 
16 14.9 | 16 15.3 
16 15.1 | 16 14.3 
16 12.9 | 16 10.9 
16 82/16 4.9 
16 1.0] 15 56.7 
15 51.8 | 15 46.6 
15 41.1 |) 15 35-4 
15 29.7 | 15 24.0 
1§ 18.4 | 15 13.1 
1§ 8.1 | 15 3.6 
14 §9.6 | 14 56.1 
14 53-3 | 14 51.1 
14 49.6 | 14 48.8 
14 48.6 | 14 49.2 
Tq 50-5 | 14 52-4 
14 55.0 | 14 58.2 
I§ 1.9/ 15 6.1 
15 10.7 | 15 15.6 


MAY, 1913. 


GREENWICH MEAN TIME. 


HORIZONTAL PARALLAX. 


Noon. 


54 14.48 
54 27.31 
54 47.29 


55 12.73 


55 41.84 
56 12.85 


56 44.18 
57 14.56 
57 43-19 


58 9.5! 
58 33.23 
58 54.11 


59 11.57 
59 24.69 
59 32.20 


59 32.64 
59 24.63 
59 7-45 


58 41.25 
58 7.33 
57 27-94 


56 46.00 
56 4.74 
55 27.13 


54 55:77 
54 32.57 
54 18.93 


54 15.52 
54 22.38 
54 38.99 
55 4.26 


55 36.44 


THE MOON’S 


Diff. for 
1 Hour. 





+0.365 
0.695 
0.958 


+1.349 
1.264 
1.308 


+1.293 


1.233 
1.148 


+1.043 


0.931 
0.803 


+0.645 


0.441 
+0.177 


—O.150 
0.523 
0.908 


—1.265 


1.545 
1.716 


—1.754 
1.662 


1.452 


—1.148 
0.775 
—0.357 


+0.073 


0.495 
0.881 


1.211 


+1.455 


Midnight. 


54 19.91 
54 36.51 
54 59-43 


55 26.94 
55 57.21 
56 28.56 


56 59.55 
57 29.13 
57 56.66 


58 21.70 
58 44.05 
59 3-32 


59 18.74 
59 29.24 
59 33-40 


59 29.76 
59 17.20 
58 55.42 


58 25.13 
57 48.15 
57 7.08 


56 25.09 
55 45-30 
55 10.53 


54 43.05 
54 24.50 
54 15.93 


54 17.68 
54 29.§2 
54 50.63 
55 19.62 


55 54-44 


Diff. for 
1 Hour. 


+0.536 
0.836 
1.063 


+1.215 


1.295 
1.307 


+1.266 
1.194 
1.097 


+0.988 
0.871 
0.730 


+0.549 
0.316 
+0.021 


—0.332 
0.716 
1.094 


—1I.417 
1.647 
1.753 


—1.725 
1.572 
1.309 


—0.970 


0.570 
—0.143 


+0.287 


0.694 
1.056 


1.345 


+1.542 


UPPER TRANSIT. 


Meridian of | Diff. for 
Greenwich. 


h 
2! 
2I 
22 


23 
23 


NO 


ON A NAP ® 


Oo 0 


I! 
12 


13 


14 
15 
16 


17 
17 
18 


19 
19 
20 
21 


2I 


m 

8.6 
48.0 
28.9 


12.3 


59.2 
y 


59.5 
46.1 


45.1 


45-4 
44.6 
41.0 


34.1 
24.3 
12.7 


0.8 


49.8 
40.9 


34-9 
31-5 
29.6 


27.1 
22.2 
13.4 


0.6 


44.2 
25.2 


4.6 
43.8 
23.8 

3-9 


51.4 


x Hour. 


1.64 
1.67 


1.75 


1.88 
2.04 


2.23 
2.40 
2.49 


2.50 
2.42 
2.28 


2.14 
2.05 
2.00 


2.02 
2.08 
2.19 


2.31 
2.40 
2.42 


2.36 
2.22 
2.05 


1.89 
1.76 
1.67 


1.63 
1.64 
1.70 
1.82 


1.98 


og 


AGE. 





Noon. 





24.8 
25.8 
26.8 


27.8 
28.8 
O.I 


I.I 
2.1 


3.1 


4.1 
5.1 
6.1 


7.1 
8.1 


9.1 


1o.1 
II.I 
12.1 


13.1 


14.1 
15.1 


16.1 


17.1 
18.1 


19.1 
20.1 
21.1 


22.1 
23.1 
24.1 
25.1 


26.1 


54. MAY, 1913. V. 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 










Diff. Diff. Diff. 
Hour,| Right Ascension.| for Declination. for jfHour.| Right Ascension.| for Declination. for 
t Min. x Min. x Min. r Min. 























THURSDAY 1. SATURDAY 3. 


h m 8 8 o ’ ” Ca h m 8 s e ° ow o 
O | 23 10 3.66 | 1.7636 |S. 6 59 58.8 | 13.874, 0 | 0 34 41.14 | 3.-7908IN. 426 8.0] 14.429 
I | 23 11 49.44 | 1.7625 6 46 5.5 | 13.9037 I | oO 36 28.66 | 1.7932 4 40 33.5 | 14.422 
2 | 23 13 35-16 | 1.7614 6 32 10.4 | 130932 2 | O 38 16.33 | 1.7957 4 54 58.6 | ra.4r4 
3 | 23 15 20.81 | 1.7603 6 18 13.7 | 13.958] 3 | 040 4.15 | 1.7982 5 Q 23-2 | 14.406 
4] 2317 6.40 | 1.7594 6 415.4] 13.985] 4 | 0 41 52.12 | 1.8009 5 23 47-3 | 14.396 - 
5 | 23 18 51.94 | 1.7586 § 50 15.5 | m.o1rf § | 0 43 40.26 | 1.8037 5 38 10.7 | 14.384 
6 | 23 20 37.43 | 1.7578 5 36 14.1 ! 14.0387 6 | 0 45 28.56 | 1.8063 5 52 33-4 | 14.372 
7 | 23 22 22.88 | 1.7571 § 22 11.3 | 14.059] 7 | 0 4717.02 | 1.8092 6 6 55.4 | 14.360 
8 | 23 24 8.28 | 1.7563 5 8 7.0| 14.083} 8 | 049 5.66 | 1.8122 6 21 16.6 | 14.347 
9 | 23 25 53.64 | 1.7558 454 1.3] 14.106] 9 | 0 50 54.48 | 1.8352 6 35 37-0 | 14.333 
IO | 23 27 38.97 | 1.7553 4 39 54-3 | 14-328] 10 | 0 §2 43.48 | 1.8282 6 49 56.5 | 14.318 
Il | 23 29 24.28 | 1.7549 4 25 46.0 | 14.149 | iI | O 54 32.66 | 1.8233 7 415.1 | 14.308 
12 | 23 3% 9.56 | 1.7545 4 11 36.4 | 14.170] 12 | 0 56 22.04 | 1.8246 7 18 32.7 | 14.284 
13 | 23 32 54.82 | 1.7542 3.57 25.6 | 14.1907 13 , 0 58 11.61 | 1.8278 7 32 49.2 | 14.266 
14 | 23 34 40.07 | 1.7540 3 43 13.6 | 14.209] 14 | r O 1.38 | 1.8322 747 4-61] 14.247 
15 | 23 36 25.30 | 1.7538 329 0.5 | 14.2287 15 | I 1 51.36 | 1.8347 8 1 18.9 | 14.227 
16 | 23 38 10.53 | 1.7537 3 14 46.2 | 14.247 | 16 | I 341.54 | 1.8382 8 15 31.9 | 14.207 
17 | 23 39 55-75 | 13-7537 3 O 30.9 | 14.2637 17 | I § 32.94 | 1.8418 8 29 43.7 | 14.186 
18 | 23 41 40.98 | 1.7538 2 46 14.6 | 14.280] 18 | I 7 22.55 | 1.8454 8 43 54.2 | 14.163 
19 | 23 43 26.21 | 1.7540 2 31 57-3 | 4.296] 19 | I 9 13.39 | 1.8492 858 3.2 | 24.138 
20 | 23 45 11.46 | 1.7542 2 17 39.1 | 14.311 | 20 | I Il 4.45 | 1.8529 Q 12 10.7 | 14.133 
2X | 23 46 56.72 | 1.7545 2 3 20.0 | 14.326] 21 | 1 12 55.74 | 1.8568 Q 26 16.7 | 14.088 
22 | 23 48 42.00 | 1.7549 I 49 0.0} 14.339] 22 | I 14 47.27 | 1.8608 Q 40 21.2 | 14.06 
23 | 23 50 27.31 | 1.7554 |S. I 34 39-3 | 14-353] 23 | I 16 39.04 | 1.8648 |N. 9 54 24.0 | 14.039 
FRIDAY 2. SUNDAY 4. 
o | 23 §2 12.65 | 2.75539 |S. 1 20 17.8 | 14.364] O | 1 18 31.05 | 1.8689 'N.r0 8 25.1 | 14.004 
I | 23 53 58.02 | 1.7565 T 5 55-6 | 14.376 1 | 1 20 23.3% | 2.8731 | 10 22 24.5| 13.976 
2 | 23 55 43-43 | 1.7572 O 51 32.7 | 14-387] 2 | IF 22 %5.82 | 1.8773; 10 36 22.0| 13.943 
3 | 23 §7 28.88 | 1.7579 O37 Q9-2| 14.3071 3 | 1 24 8.59 | 1.8817/ 10 50 17.6| 13.911 
4 | 23 59 14.38 | 1.7587 O 22 45.1 | 14.4067 4 | 126 1.62 | 1.8860) II 4 11.3] 13.878 
5 © 0 59.93 | 1-7596|S. O 8 20.5 | r40414] 5 | 1 27 54.91 | 1.8904] 1 18 2.9] 13.848 
6 | O 2 45.53 | 1.7606 |\N. 0 6 4.6] t4-422[ 6 | 1 29 48.47 | 1.89590) II 31 52.5 | 13.808 
7 | O 4 31.20 | 1.7617 O 20 30.2 | 4.429] 7 | I 31 42.31 | 1.8996| II 45 39.9} 13.778 
8 | o 6 16.93 | 1.7628 © 34 56.2 | 14.436f 8 7 I 33 36.42 | 1.9043) II 59 25.1 | 13.735 
9 o 8 2.73 | 1.7640 O 49 22.§ | 14-442] 9 | 1 35 30-82 | 1.9090/ 1213 8.1 | 33.697 
10 | O 9g 48.61 | 1.7652 I 3.49.1 | 14-446] 10 | 1 37 25.50 | 1.9138| 12 26 48.7 | 13.657 
© O II 34.56 | 1.7666 1 18 16.0 | 14.450] IT | 1 39 20.47 | 1.9187| 12 40 26.9] 13.626 
12 O 13 20.60 | 1.7680 I 32 43-1 | 14-453, 12 | I 40 15.74 | 1.9337) 12 54 2.6] 13.574 
13 | O15 6.72 | 1.7695; 1 47 10.3 | 1404559 13 | 143 12-31 | re9a87] 13 7 35.8] 13.532 
14 | 0 16 52.94 | 1.7711 2 1 37-7 | 34-4577 14 | 145 7-18 | 1.9337, 13 2f 6.3} 13.487 
15 oO 18 39.25 | 1.7727 216 5.2] 14.4587 15 | 147 3-35 -| 19388 13 34 34.2] r3.442 
16! 0 20 25.66 | 1.7744 2 30 32.7 | 14.4587 16 | 1 48 59.84 | 1.044r | 13 47 59.3 | 13.395 
17 | 0 22 12.18 | 1.7762 245 0.2 | 14.457] 17 | 1 50 56.64 | 1.9493) 14 1 22.6] 13.347 
18 | 0 23 58.81 | 1.778 2 59 27.6 | 14.456] 18 | 1 52 53.76 | 1.9547| 14 14 41.0 | 13.098 
19 | © 25 45-55 | 1.7800 3 13 54-9 | 14-454] 19 | I 54 51-20 | r.960r| 14 27 57.4 | 13.248 
20 O 27 32.41 | 1.7821 3 28 22.1 | 14-451] 20 | 1 56 48.97 | 1.9656) 14 4K 10.7] 33.197 
21 O 29 19.40 | 1.7842 3 42 49.0 | 14-447] 21 | 158 47.07 | t-971r| 14 54 21.0| 13.145 
22 O 31 6.51 | 1.7863 3 57 15-7 | 14-4429 22 | 2 045.50 | 1.9767) 15 7 28.1 | 13.09% 
23 O 32 53-76 | 1.7586 4 II 42.0 | 14.436] 23 | 2 244.27 | 1 9823 15 20 31.9 | 13.035 
24 | © 34 41.14 | 1.7908 IN. 4 26 8.0 | 14.429] 24 | 2 4 43.38 | 1.9880 [N.15 33 32.3 | 12.978 


VI. 












oar.| Right Ascension. oor Declination. 
1 Min. 
MONDAY 5. 
| hm “°s 8 | -! “ 
0! 2 4 43-38 | 1.9880 N.15 33 32.3 
1; 2 6 42.83 | 1.9938 | 15 46 29.3 
21 2 8 42.64 | 1.9997] 15 §9 22.9 
3 ' 210 42.79 | 2.0055| 16 12 12.9 
4 | 212 43.30 | 2.0115 | 16 24 §9.2 
5' 214 44.17 | 20175| 16 37 41.8 
6. 216 45.40 | 2.0236} 16 50 20.6 
7| 218 47.00 | 2.0%7| 17 255-5 
8 220 48.97 | 2.0359] 17 35 26.4 
9, 222 §1.31 | 2.0421 17 27 53-3 
10 | 2 24 54.02 | 2.0483 | 17 40 16.1 
Il | 2 26 57.11 | 2.0547| 17 §2 34.7 
12} 229 0.58 | 2.0611| 18 4 49.0 
13 | 231 4.44 | 20675| 18 16 58.9 
14 | 233 8.68 | 2.0739} 1829 4.4 
15 | 2 35 13-31 | 2084; 18 4r 5.4 
16{ 2 37 18.33 | 2.087! 1853 1.8 
17 | 2 39 23-75 | 2-0987| 19 4 53-5 
18 | 2 41 29.57 |2.1003| 19 16 40.3 
19 | 2 43 35-79 |2.1070/ 19 28 22.2 
20 | 245 42-41 | 2.1137 19 39 59.2 
21 | 247 49-43 201204 | IQ 51 31.2 
22 | 249 56.86 | 21272: 20 258.1 
23 | 252 4.70 | 2.1340 IN.20 14 197 
TUESDAY 6. 

O' 2 54 12.94 | 2.1408 'N.20 25 36.1 
I | 256 21.60 | 2.%477| 20 36 47.1 
2 2 58 30.67 | 2.1546| 20 47 52.6 
3 | 3 0 40.15 | 2.1616| 20 58 §2.5 
41 3 250.06 | 2.166| 21 9 46.8 
5 | 3 5 0.38 | a.1755| 21 20 35.3 
6) 3 7 11.12 | 2.18a5/ 21 31 18.0 
7 | 3 9 22.28 | 2.1895} 21 41 54.8 
8 | 3 11 33-86 | 2.1965| 21 52 28.6 | 
9| 3 13 45-86 | 2.2033] 22 2 50.3 
10 | 3 1§ 58.29 | 2.2107; 2213 8.8 
Ir} 318 11.14 | 2.0177| 22 23 21.1 
12 | 3 20 24.42 | 2.2048| 22 33 27.0 
13 | 3 22 38.12 | 2.2318| 22 43 26.4 
14 | 324 52.24 | 2.2389! 22 §3 19.3 
15 | 327 6.79 |2m6| 23 3 55 
16 | 3 29 21.77 | 225332| 23 12 451 
17' 3 31 37-17 | 2.2602} 23 22 17.8 
18 | 3 33 52-99 | 2.2673| 23 31 43-6 
19, 3 36 9.24 | 2.27431 2341 2.4 
20 3 38 25.91 | 2.2813| 23 §0 14.2 
21 | 3 40 43.00 | 2.288 | 23 59 18.8 
22 343 0.52 | 2.2954; 24 8 16.1 
23 | 345 18.45 | 2.3033| 2417 6.1 
24: 347 36.80 | 2.3093 IN.24 25 48.6 


MAY, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 

















Diff. 
for 
r Min. 


12.978 
12.922 
12.863 
12.802 
42.741 
12.678 
12.614 
12.848 
12.482 
12.414 
12.345 
12.274 
12.202 
12.128 
12.054 
11.978 
11.900 
1r.82az 
116740 
11.658 
11.575 
11.491 
12.404 
11.917 


11.228 
1%0137 
11.045 
10.952 
10,857 
10. 760 
10. 662 
10. §63 
10, 462 
10. 360 
10. 2§7 
10. 1§2 
10.044 
90936 
9.826 
9.715 
9. 602 
9. 487 
9. 372 
9-255 
9- 137 
g.0%6 
8.894 
8.771 
8.646 


OW OX Quhw WD =O 


our.| Right Ascension. 


PRPAWWWWWW 


4 8 40.48 
41I 2.91 
4 13 25-73 
415 48.94 
4 18 12.53 
4 20 36.51 
4 23 0.87 
4 25 25.60 
4 27 50.70 
4 30 16.16 
4 32 41.98 
435 8.16 
4 37 34-69 
440 1.56 
4 42 28.77 


56.32 
24.20 
52.40 
20.91 


MAM b f pb 


ON ANON S HONS HOONA HNO WDA 


GMO nN nN NN ALACRA UTR UA oh bh hh SD Ph Hh HP 


Diff. 
for 
M 


WEDNESDAY 7. 







2.9093 IN.24 25 48.6 


2. 3162 
2. 3231 
2.3300 
2.3369 
23487 
2. 3504 
2. 3572 
2.9638 
2.9705 
2.3771 
2. 3836 
2.9900 
2.9964 
2. 4028 
2. 4091 
2.4152 
2.4213 
2.4873 
2.4333 
2.4393 
2.4450 
2.4507 


24 34 23.6 
24 42 51.0 
24 51 10.7 
24 59 22.6 
25 7 26.6 
25 15 22.6 
25 23 10.6 
25 30 §0.4 
25 38 22.0 
25 45 45-3 
25 53 0.2 
26 0 6.7 
20 7 4.5 
26 13 53-7 
26 20 34.2 
2627 5.8 
26 33 28.6 
26 39 42.4 
260 45 47.2 
26 51 42.8 
26 57 29.2 
27 3 6.4 


2.4563 IN.27 8 34.2 
* THURSDAY 8. 
2.4619 |N.27 13 52.6 


2.4673 
2.4726 
2.4778 
2.48249 
2.4880 
2.4928 
2.4976 
2. $023 
2. 5068 
2.5112 
2.5156 
2.5198 
2.5298 
2.5277 
2.53515 
2.5351 
2.§386 
2.$420 
2.5452 
2.5483 
2.5512 
2. 554! 
2.5568 


2719 1.5 
27 24 0.8 
27 28 50.5 
27 33 30-4 
27 38 0.6 
27 42 21.0 
27 46 31.5 
27 50 32.0 
27 54 22.5 
27 538 2.9 
28 1 33.1 
28 4 53-2 
28 8 3.0 
28 Ir 2.5 
28 13 51.7 
28 16 30.4 
28 18 58.7 
28 21 16.5 
28 23 23.8 
28 25 20.5 
28 27 6.6 
28 28 42.0 
28 30 6.7 


2.5593 IN.28 31 20.7 


D0 









4747 
4-584 
4-422 
4.258 
4-092 
30925 
3-757 
3.588 
$-419 
3-249 
3.078 
2.906 
2.733 
2.558 
2. 384 
2.209 
2.033 
1.857 
1.679 
I. Scr 
1.342 
1.143 


56 





Hour. 
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MAY, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


241 748 12.28 





Diff. 





2.5066 IN.25 57 28.6 





Right Ascension.| for Declination. for 
x Min 1 Min 
FRIDAY g. 

h m 8 8 or,” ” 
5 45 20.34 | 2.5593 IN.28 31 20.7 | 1.143 
5 47 53-97 | 25616 | 28 32 23.9 | 0.963 
5 50 27.73 | 2.5637| 28 33 16.3 | 0.783 
5 53 1.62 | 2.5658| 28 33 57-9 | 0.602 
5 55 35-63 | 2-5677| 28 34 28.6 | o.4ar 
5 58 9.75 | 2.5695) 28 34 48.4 | 0.240 
6 0 43-97 | 2-5711| 28 34 57-4 |+0.058 
6 318.28 | 2.5725| 28 34 55.4 [0.124 
6 5 52.67 | 2.5737| 28 34 42.5 | 0.306 
6 8 27.13 |2579| 28 34 18.7 | 0.488 
6114 1.66 | 2.5759| 28 33 43.9 | 0.672 
6 13 36.24 | 2.5767} 28 32 58.1 | 0.855 
6 16 10.87 | 2.577% | 28 32 1.3 | 1.038 
6 18 45.53 |2.s770| 28 30 53-5] 1.02% 
6 21 20.22 | 2.5782 | 28 29 34.8 | 1.404 
6 23 54-92 | 2.578 | 2828 5.0| 1.588 
6 26 29.63 | 2.5785 | 28 26 24.2/| 1.772 
629 4.34 | 25784| 28 24 32.4] 1.955 
6 3U 39.04 | 2.5781 | 28 22 29.6 | 2.138 
6 34 13-71 | 2.5776] 28 2015.8 | 2.302 
6 36 48.35 | 2.5771 | 2817 51.0 | 2.505 
6 39 22.96 | 2.576 | 2815 15.2] 2.688 
6 41 57-52 | 2.5756| 28 12 28.5 | 2.870 
6 44 32.03 ! 2.5746 1N.28 9g 30.8! 3.052 

SATURDAY nro. 

647 6.47 | 2.5733 |IN.28 6 22.2] 35.235 
6 49 40.83 | 257200) 28 3 2.6/ 3.417 
6 52 15.11 | 2.5706! 27 59 32.1 | 5.598 
6 54 49.30 | 2.s690| 27 55 50.8 | 3.779 
6 57 23.39 | 2-5673| 27 51 58.6) 3.960 
6 59 57-37 | 2-654] 27.47 55-6 | 4-142 
7 2 31.24 | 2.563% 27 43 41.7 | 4-322 
7 5 4.98 |2s612| 27 39 17-1 | 4.499 
7 7 38-59 | 2-5589| 27 34 41.8 | 4.678 
7 10 12.05 | 2.5565 27 29 55-7 | 4-857 
7 12 435-37 | 2-554! 27 24 59.0 | 5.084 
715 18.<4 | 2.554 | 2719 51.6 5.212 
717 51.54 | 2.5486] 27 14 33.6 5.388 
7 20 24.37 | 2.5457 27 Q 5-1 | 5.563 
7 2257.02 | 2.5427) 27 3 26.1! 5.738 
7 25 29.49 | 2.5395} 26 57 36.6 | 5.912 
728 1.76 | 2.5362| 26 51 36.7 | 6.085 
7 30 33-84 | 2.5329 | 26 45 26.4 | 6.257 
733 §-71 | 8.5204) 2639 5.8 | 6.428 
7 35 37-37 | 2-5258| 26 32 35.0| 6.599 
738 8.81 | 25221} 26 25 53.9, 6.769 
7 40 40.02 | 2.5183; 2619 2.7 6.938 
743 11.01 | 2.5145 | 2612 1.4! 7.106 
745 41.76 | 2.5106 | 26 4 §0.0| 7.273 


7°439 











VIL. 














Diff. Dif. 

our.| Right Ascension.| for Declination. for 
1 Min. 1 Min. 

SUNDAY 11. 
hm s |: 8 oF . 
o| 7 48 12.28 | 2.5066 N.25 57 28.6 | 72439 
I} 7 50 42.55 | 2-503) 25 49 57-3 | 7-604 
21 753 12.56 | 2.498: 25 42 16.1 | 7-768 
3 | 755 42-32 | 2-493 | 25 34 25-2) 7-930 
4] 758 11.82 | 2.484 | 25 26 24.5 | 8.092 
5 | 8 0 41.05 | 2.4850} 25 18 14.1 | 8.253 
6} 8 3 10.02 | 2.484] 25 9 54.1 | 8-473 
7 | 8 § 38.70 | 2.4758} 25 1 24.6| 8.57z 
8} 8 8 7.11 | 24712] 24 §2 45.6| 8.728 
Q | 8 10 35.24 | 2.4663] 24 43 57-2] 8.88% 
Io} 813 3.09 | 2.4617] 24 34 59.5 | 9.038 
rr | 8 15 30.65 | 2.4968| 24 25 52.6| 9.192 
I2 | 8 17 57-91 | 2-4819| 24 16 36.4 | 9.346 
13 | 8 20 24.88 | 2.4470| 24 7 II.I | 9-497 
14} 8 22 51.55 | 2.4420| 23 57 36.8! 9.646 
15 | 825 17.92 | 2.4370| 23 47 53-6) 9.794 
16 | 8 27 43.99 | 2.4320| 23 38 1.5| 9-942 
17 | 830 9.76 | 2.496} 23 28 0.6 10.088 
18 | 8 32 35.22 | 2.4217| 23 17 51.0 | 10.233 
19 | 8 35 0.36 | 2.4165| 23 7 32.7 | 10.377 
20 | 8 37 25.20 | 2.4114 | 2257 5-8 | 10.538 
21 | 8 39 49.73 | 2.4062| 22 46 30.5 | 10.658 
22 | 8 42 13.94 | 2.4008 | 22 35 46.8 | 10. 797 
23 ' 8 44 37.83 | 2.3956 'N.22 24 54.8 | 10.936 
MONDAY 12. 

Oo | 847 1.41 | 2.3903 IN.22 13 54.5 | 11.072 
I | 8 49 24.67 | 2.3850; 22 2 46.1 , 11.207 
2| 8 51 47.61 | 2.3797] 21 51 29.6 | rx, 541 
3 | 854 10.23 | 2.3741 2140 5.2 | 11.473 
4 | 8 56 32.53 | 2.3601] 21 28 32.9 | 11.603 
5 | 8 58 54.52 | 2.3638] 21 16 52.8 | 223.732 
6 | 9 1 16.19 | 2.3585 2 5 5.0 11.86z 
7 | 9 337-53 | 2-3582| 20 53 9.5 | 11.987 
8} 9 5 58.57 | 2.3478! 2042 6.5 12.212 
9) 9 819.28 | 2.3426) 20 28 56.1 . 12.235 
IO | 9 10 39.68 | 2.3373] 20 16 38.3. 12.357 
Ir | 9 12 59.76 | 2.330] 20 4 13.2, 12.478 
I2 9 15 19.52 | 2.3267 IQ 51 40.9 | 12.597 
13 | 917 38.97 | 23215| 1939 1.5 | 12.714 
14! 9 19 58.10 | 2.3163! 19 26 15.1 | 12.830 
15 | 9 22 16.92 | 2.3112} I9 13 21.9 | 12.044 
16 | 9 24 35.44 | 2.3060] IQ O 21.9 | 13.057 
17 | 9 26 53.64 | 2.3008| 18 47 15.1 | 13.169 
18 | 9 29 11.54 | 2.2957| 18 34 1.6 | 13.279 
19 | 9 31 29.13 | 2.0907| 18 20 41.6 | 13.388 
20 | 9 33 46.42 | 2.2857; 18 7.15.1 | 13.495 
@Ii 9 36 3.41 | 2.2807} 17 53 42.2 | 13.600 
22 | 9 38 20.10 | a.9757| 17 40 3.1 | 13.703 
23 | Q 40 36.49 | 2.2708| 17 26 17.8 | 13.807 
24! Q 42 52.59 ! 2.2659 N.17 12 26.3 | 13.908 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 




















| Diff. pig. ! Diff. 
Hoar.| Right Ascension.| for Declination. for [Hour.| RightAscension.| for Declination. for 
rt Min. xr Min. t Min. 1M 
TUESDAY 13. THURSDAY 15. 
m 8 8 ° ? id ” h m 8 8 eo e - id 


42 52.59 | 2.2659 IN.17 12 26.3 | 13.908 
45° 8.40 | 2.2621 | 16 58 28.9 | 14.006 
7 23-92 | 2025363} 16 44 25.6 | 14.204 


h 

9 II 27 10.96 | 2.1087 IN. 4 38 7.1 | 16.930 
9 

94 

9 49 39.15 | 2-a515 | 16 30 16.4 | 14.201 

95 

95 

9 


II 29 17.44 | 2.1074 4 21 10.5 | 16.955 
II 31 23.85 | 2.106 4 412.5 | 16.978 
IE 33 30.19 | a. 1052 3 47 13.1 | 17.00% 
IZ 35 36.46 | 2.104 3 30 12.4 | 17.083 
Il 37 42.68 | 2.1032 3 13 10.5 | 17.040 
IZ 39 48.84 | 2.2023 256 7.6 | 17.057 
It 41 54.95 | 2.1025 239 3-7 } 17-073 
Il 44 1.02 | 2.1008 2 21 58.8 | 17.088 
1% 46 7.05 | 2.1008 2 4 53-1 | 17.102 
1r 48 13.04 | 2.0997 I 47 46.7 | 17.112 
II 50 19.01 | 2.0998 I 30 39.7 | 17.122 
IE §2 24.95 | 2.0969 I 13 32.1 | 17.230 
II §4 30.88 | 2.0987 © §6 24.1 | 17.136 
II §6 36.80 | 2.0986 O 39 15.8 | 17.143 
IX 58 42.71 | 2.0985 O22 7.2 | 17.144 
12 0 48.62 | 2.096 (N. o 4 58.4 | 17.347 
12 2 54.54 | 2.0987 |S. O 12 10.4 | 17.147 
IZ 5 0.47 | 2.0989 © 29 19.2 | 17.145 
12 7 6.41 |2. 20998 © 46 27.9 | 17.148 
12 9 12.37 I 3 36.3 | 17.198 
12 11 18.36 L » 2000 I 20 44.4 | 17.188 
12 13 24.37 I 37 52.1 | 17.425 
12 15 30.42 | a.r0ra |S. 1 54 59.4 | 17.116 


FRIDAY 16. 


12 17 36.52 | 2.1020 |S. 212 6.0| 17.104 


I 54.10 | 2.24468; 1616 1.5 | 14.995 

4 8.77 | amgaz| 16 1 41.0 | 14.988 

56 23.17 | 2.2377| 1§ 47 15.0 | 14.479 

9 58 37.29 | 2-2332| 15 32 43.5 | 14.569 
IO O 51.15 | 2.22@7{ 15 18 6.7 | 14.657 
IO 3 4-74 | 2-202} 15 3 24.6 | 14.744 
10 5 18.06 | 2.2798 | 14 48 37.4! 14.830] 10 
Il | 10 7 3.12 | 2.8156] 14 33 45.0 | 14.9149 I 
12! 10 Q 43-93 | 2.2113! 14 18 47.7 | 14.9967 12 
13 | 10 rx 56.48 | 9.0072/ 14 3 45.5 | 15.077] 13 
14] 10 14 8.79 | 2.2032] 13 48 38.5 | 15.256] 14 
15 | 10 16 20.86 | 2.3991 | 13 33 26.8 | 15.233] 15 
16 | 10 18 32.68 | a.m93r} 13 18 10.5 | 15.309 | 16 
17 | 10 20 44.27 | 21912] 13 2 49.7 | 15.389 17 
18 | 10 22 55.62 | 2.1873] 12 47 24.4 | 15.4575 18 
19/10 25 6.75 | 2.2836] 12 31 54.8 | 15.528] 19 
20 | 10 27 17.65 | ee1798 | 12 16 21.0 | 15.598} 20 
a1 | 10 29 28.33 | 8.1762} I2 O 43.0 | 15.667] 21 
22 | 10 32 38.80 | 2.1707] 11 45 0.9 | 15.7341 22 
23 | 10 33 49.05 | 2.1692 |(N.1r 29 14.9 | 15.799 | 23 


WEDNESDAY 14. 


© OI DMNAW DH O 


0 | 10 35 59-10 | 2.4658 IN.Ir 13 25.0 | 15.863] O 

1 | 10 38 8.95 | 2.1625 | 10 57 31.3 | 15-925] I | 12 19 42.66 | 2.1028 2 29 11.9 | 17.092 
2 | 10 40 18.60 | 2.1393 | 10 41 34.0| 15.985] 2 | 12 2% 48.86 | 2.2037 2 46 17.0 | 17.078 
3 | 10 42 28.06 | 2.1362 | 10 25 33.1 | 16.0957 3 | 12 23 55.11 | 2.1048 3 3 21.3 | 17.063 
4 | 10 44 37.34 | #3531 | 10 9g 28.6! 16.103] 4 | 12 26 1.43 | 2.2058 3 20 24.6 | 17.046 
5 | 10 46 46.43 | 2.1500 9 53 20.7 | 16.159] 5 | 12 28 7.81 | 2.2069 3 37 26.8 | 17.027 
6 | 10 48 55.34 | 21472 937 9-5| 16.013] 6 | 12 30 14.26 | s.1082 3 54 27.8 | 17.007 
7|105x 4.08 | 2.1442 Q 20 55.1 | 16.266] 7 | 12 32 20.79 | 2.1096 4 It 27.6 | 76.985 
8 | 10 §3 12.65 | a.r4rq 9 4 37.6 | r6.938f 8 | 12 34 27.41 | s.zrr1 4 28 26.0 | 16.961 
9 | 10 §5 21.05 | 2.1388 8 48 17.0 | 16.368] g | 12 36 34.12 | 2.1126 4 45 22.9 | 16.936 
10 | 10 §7 29.30 | 2.1962 8 31 53.5 | 16.4167 10 | 12 38 40.92 | 2.2241 5 2 18.3 | 16.910 
II | 10 59 37-39 | 2.3337 8 15 27.1 | 16.463] IX | 12 40 47.81 | 2.2158 5 19 12.1 | 16.884 
12 | IZ I 45.34 | 2-1389 7 58 58.0 | 16.508 | 12 | 12 42 54.81 | 2.1276 § 36 4.1 | 16.852 
13 IL 3 53-14 | 8.1289 7 42 26.2 | 16.5521 13 | 12 45 1.92 | 9.1194 § §2 54.3 | 16.820 
14 | 1x 6 0.81 | 2.1967 7 25 51.8 | 16.593] 14 | 1247 9.14 | 2.1813 6 9 42.5 | 16.787 
15 Ir 8 8.34 | 2.12044 7 9 15.0| 16.633] 15 | 12 49 16.48 | 2.1233 6 26 28.7 | 16.752 
16 | 1 10 15.74 | 2.1223 6 52 35-8 | 16.672] 16 | 12 5K 23.94 | 2.1254 6 43 12.7 | 16.716 
17 | 11 12 23.02 | 2.1203 6 35 54-3 | 16.711 1 17 | 12 §3 31.53 | 2.2276 6 59 54-6 | 16.678 
18 | rr 14 30.18 | 2.118% 6 19 10.5 | 16.747] 18 | 12 §§ 39.25 | 2.2298 7 16 34.1% | 16.638 
19 , 12 16 37.23 | 2.1366 6 2 24.7 | 16.781] 19 | 12 §7 47.10 | a.xga1 7 33 11.2 | 16.597 
20 | 11 18 44.17 | 2.1348 5 4§ 36.8 | 16.813] 20 | 12 59 55.10 | 2.1346 7 49 45.8 | 16.554 
at | 11 20 §1.00 | 2.1131 | —§ 28 47.1 | 16.841 21 | 13 2 3.25 | 213701 8 617.7, 16.510 
22 | IL 22 57.74 | 23116 5 Il 55.5 | 16.875) 22 | 13 4 11.54 | 2.1995 8 22 46.9 | 16.464 
23 | 11 25 4.39 | 2.1102 4 55 2.1 | 16.903 23 | 33 6 19.99 | 2.3422 8 39 13.4 | 16.417 
24! 11 27 10.96 | 2.1087 IN. 4 38 7.1 | 16.9908 24 | 13 8 28.60 | 2.2449 |S. 8 55 36.9 | 16.367 
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MAY, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


IX. 




















Diff. Diff. 
Hoar.) Right Ascension.| for Declination. for [Hour. 
1 Min. 1 Min. 
SATURDAY 17. 
hm i  =°s: 8 °° ” ” 
©] 13 8 28.60 | 2.1449 |S. 8 55 36.9 | 16.3677 O 
I | 13 10 37.38 | 2.1477 Q Il 57.4 | 16.3169 1 
2 | 13 12 46.32 | 2.1505 9 28 14.8 | 16.2639 2 
3 | 13 14 55-44 | 2.3534 9 44 29.0 | 16.209 3 
4) 1317 4.73 | 24563; 10 ©O 39.9 | 16.154] 4 
5 | 13 19 14.20 | 2.1594 | 10 16 47.5 | 16.097) 5 
6 | 13 21 23.86 | 2.1626; 10 32 51.§ | 16.037] 6 
7 | 13 23 33-71 | 2.1658| 1048 51.9 | 15.9771 7 
8 | 13 25 43.75 | 2.1690; It 4 48.6| 15.9145] 8 
9 | 13 27 53-99 | 2.1723| I1 20 41.6] 15.8508 9 
10 | 13 30 4.43 | 2.1757| 11 36 30.7 | 15.785 | IO 
Iz | 13 32.15.07 | a1992| 21 5215.8 / 15.717] II 
IZ | 13 34 25-93 | 2.2827| 12 7 56.8] 15.698] 12 
13 | 13 36 37.00 | 2.1862 | 12 23 33.6 | 15.578} 13 
14 | 13 38 48.28 | 2.188 | 12 39 6.1 | 15.506] 14 
15 | 13 40 59.78 | 2.1935 | 12 54 34-3 | 15-432] 15 
16 | 13 43 11.50 | 2.1973| 13 9Q 58.0] 15.357] 16 
17 | 13 45 23-45 | 2.a01r| 13 25 17.1 | 15.279] 17 
18 | 13 47 35-63 | 2.2049] 13 40 31.5 | 15-201] 18 
19 | 13 49 48.04 | 2.2088 | 13 §5 41.2 | 15.121 | 19 
20 | 13 52 0.69 | 2.2128 | 14 10 46.0 | 15.038] 20 
2I | 13 §4 13-57 | 22x68! 14 25 45.8 | 14.955 | 21 
22 | 13 56 26.70 | 2.2208 | 14 40 40.6 | 14.870] 22 
23 | 13 58 40.07 | 2.248 |S.14 55 30.2 | 14.783 | 23 
SUNDAY 18. 
oO | 14 0 53.68 | 2.2289 (S.15 10 14.6 | 14.695] 0 
1} 14 3 7-54 | %2332{ 15 24 53-6 | 14.605] I 
2) 14 5§ 21.66 | 2.9373 | 15 39 27-2| 4.513) 2 
3 | 14 7 36.03 | 2.2416 | 15 53 55-2 | 14.420] 3 
4] 14 9g 50.65 | 2.2%459/ 16 817.6] 14.325] 4 
5 | 14 12 5.54 | 2.85902] 16 22 34.2 | 14.208] 5 
6 | 14 14 20.68 | 2.2546| 16 36 45.0 | 14.131] 6 
7 | 14 16 36.09 | 2.25990] 16 50 49.9 | 14.031] 7 
8 | 14 18 51.76 | 2.2634 17 4.48.7] 13.929] 8 
Q | 14 21 7.70 | 2.2678] 17 18 41.4 | 13.827] 9 
IO | 14 23 23.90 | 2.2722| 17 32 28.0 | 13.723 | 10 
Ir | 14 25 40.37 | 2.2767| 1746 8.2 | 13.617] 11 
IZ | 14 27 57.11 | 2.2812 17 59 42.0 | 13.509 J I2 
13 | 14 30 14.12 | 2.0857} 1813 9.3 | 23.401] 13 
14 | 14 32 31.40 | 2.2903 | 18 26 30.1 | 13.091 J 14 
15 | 14 34 48.96 | 2.0949] 18 39 44.2 | 13.178] 15 
16 | 14 37. 6.79 | 2.2995 | 18 52 51.5 | 13.064] 16 
17 | 14 39 24.90 | a.3041| IQ 5 51.9 | 12.9489 17 
18 | 14 41 43.28 | 2.3908 | 19 18 45.3 | 12.832] 18 
19 | 14 44 1.93 | 2.3132] IQ 31 31.7 | 12.714] 19 
20 | 14 46 20.86 | 2.8177| 19 44 II.0 | 12.595 | 20 
21 | 14 48 40.06 | 2.3223 | 19 56 43.1 | 12.474] 21 
22 | 14 50 59.54 | 2.3269 20 Q 7-Q | 12.351 § 22 
23 | 14 §3 19.29 | 2.3354 20 21 25.2 | 12.287 | 23 
24 | 14 55 39-31 | 2.3360 |S.20 33 35.1 | 12.102 | 24 





Cee ee nee ne nnn en ee 


Diff. 
Right Ascension.| for Declination. 
t Min. 
MONDAY 19. 
hm «6 "$s | o ¢ ” 
14 55 39-31 | 2.3360 jS.20 33 35.1 
14 57 59-61 | 2.3406! 20 45 37.4 
15 0 20.18 | 2.3451 | 20 57 32.1 
I§ 2 41.02 | 2.3497 21 9g 19.0 
I5 5 2.14 | 2.3542| 21 20 58.1 
15 7 23-52 | 2.3586 | 21 32 29.2 
15 9 45-17 | 2.3631 | 21 43 52.4 
I5 12 7.09 | 2.3675| 21 55 7-5 
15 14 29.27 | 2.3718] 22 614.5 
15 16 51.71 | 2.3763); 2217 13.3 
15 19 14.42 | 2.9807} 2228 3.7 
‘15 21 37.39 | 2.389] 22 38 45.7 
15 24 0.61 | 2.3891| 22 49 19.3 
15 26 24.08 | 2.3933 | 22 59 44.4 
15 28 47.81 | 2.3976 | 2310 0.8 
15 31 11.79 | 2.4017} 2320 8.5 
15 33 36.01 | 2.4057] 23 30 7.5 
15 36 0.48 | 2.4097| 23 39 57-7 
‘15 38 25.18 | 2.4137 | 23 49 38.9 
1§ 40 80.12 | 2.4176] 23 59 I1.2 
15 43 15.29 | 2.42% | 24 8 34.5 
15 45 40.69 | e.4252| 24 17 48.7 
15 48 6.31 | 2.4988] 24 26 53.7 
15 50 32.15 | 2.4325 |S.24 35 49-5 
TUESDAY 20. 
15 52 58.21 | 2.436r |S.24 44 36.0 | 
15 55 24.48 | 2.4395 | 24 53 13.2! 
15 57 §0-95 | 24429} 25 I 40.9 
16 017.63 | 24462] 25 9 59.2 
16 2 44.50 | 2.4494} 2518 8.0 
16 5 11.56 | 2.4586] 25 26 7.2 
16 7 38.81 | 2.4357| 25 33 56.7 
1610 6.24 | 2.4586] 25 41 36.6 
16 12 33.84 | 2.464 | 2549 6.8 
16 15 1.61 | 2.464¢2| 25 56 27.2 
16 17 29.55 | 2.4669| 26 3 37.8 
16 19 57.64 | 2.4694 | 26 10 38.5 
16 22 25.88 | 2.4719; 2617 29.3 
16 24 54.27 | 2.4743} 26 24 10.2 
16 27 22.79 | 2.4765| 26 30 41.0 
16 29 51.45 | 2-4787| 26 37 1.9 
16 32 20.23 | 2.486} 26 43 12.7 
16 34 49.12 | 2.485 | 26 49 13.4 
16 37 18.13 | 2.483 {| 2655 4.0 
16 39 47.24 | 2.4860| 27 O 44.4 
16 42 16.45 | 2.4876] 27 614.7 
16 44 45-75 | 2-4890| 27 IT 34.7 
16 47 15.13 | 24903| 27 16 44.5 
16 49 44.59 | 2.4935 | 27 21 44.1 
16 52 14.11 | 2.4925 |S.27 26 33.4 











eee 





Diff. 
for 
1 Min. 


22.1028 
EI-975 
x1 .847 
IIL.FIZ 
x2.985 
I%2452 
Ir. 319 
rx. 184 
IT.O47 
10.930 
10.771 
20.630 
10. 488 
20. 346 
20. 902 


| 10.056 


Qe 9r0 
9.762 
9-613 
9- 463 
9-312 
9. 160 
9-007 
8.852 


8.697 
8.541 
8. 383 
8.226 
8.067 
7-906 
70745 
7-584 
7+ 422 
7-258 
7-094 
6.929 
6.764 


MAY, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





WEDNESDAY 21. 


h m 8 8 8 , ” id 
O | 16 §2 14.11 | 2.4925 |S.27 26 33.4 | 4.736 
I | 16 §4 43.69 | 2.4934 | 27 31 12.4 | 4.564 
2 | 16 57 13-32 | 2-4943 | 27 35 41.1 | 4.393 
3 | 16 59 43.00 | 2.4959 27 39 59-4 | 4-219 
4|17 2 12.72 | 2.4985 27 44 7-41 4.047 
5'17 4 42.46 | 2.4958) 27 48°5.1 | 3.875 
6 | 17 7 12.22 | 2.496a| 27 51 52.4 | 3.702 
7 '17 9 42.00 | 2.4963 27 55 29-4 | 3-529 
8 | 17 12 11.78 | 2.4963; 27 §8 55.9 | 3.356 
g | 17 14 41.55 | 2.496a2| 28 212.1 | 3.284 
IO | 17 17 11.32 | 2-4959| 28 § 18.0) 3.012 
II | 17 19 41.06 | 2.4955| 28 8 13.4 | 2.838 
12 | 17 22 10.78 | 2.4950| 28 10 58.5 | 2.665 
13 | 17 24 40.46 | 2.4943! 28 13 33.2 | 2.492 
14 | 17 27 10.10 | 2.4935 | 2815 57-5 | 2-339 
15 | 17 29 39.68 | 2.4925} 28 18 15.5] 2.1497 
16 | 17 32 9.20 | 2.4914 | 28 20 15.1 | 1.974 
17° 17 34 38.65 | 2.4902; 2822 8.4| 1.800 
18 | 17 37 8.03 | 2.488 | 28 23 51.4] 1.631 
19 | 17 39 37-32 | 24874 | 28 25 24.1 | 1.458 
20 | 1742 6.52 | 2.4857} 28 26 46.4 | 1.287 
21 | 17 44 35.61 | 2.480; 28 27 58.5 | 1.117 
22) 1747 4.60 | 0.4822) 2829 0.4 | 0.947 
23 | 17 49 33-47 | 9.4801 jS.28 29 52.1 | 0.776 
THURSDAY 22. 
0] 17 52 2.21 | 2.4779 |S.28 30 33.5 | 0.606 
I | 17 §4 30.82 | 2.4757); 28 31 4.8 | 0.437 
2117 56 59.29 | 2-4732| 28 31 25.9 | 0.268 
3 | 17 §9 27.60 | 2.4706 | 28 31 36.9 |-o.099 
4/118 1 55.76 | 2.4679 | 28 31 37.8 |+0.068 
5 | 18 4 23.75 | 2.4651 | 28 31 28.7 | 0.235 
6] 18 6 51.57 | 2.46a2| 28 31 9.6] 0.402 
7 | 18 g 19.21 | 2.4591 | 28 30 40.5 | 0.568 
8 | 18 rr 46.66 | 2.4558 | 28 30 1.4 | 0.733 
9 | 18 14 13.91 | 2.4595 | 28 29 12.5 | 0.898 
to | 18 16 40.96 | 2.4491 | 28 28 13.7 | 1.062 
11 | 18 19 7.80 | 2.4456] 2827 5.0] 1.226 
12 | 18 21 34.43 | 2-4419 | 28 25 46.6 | 1.388 
13 | 18 24 0.83 | 2.4382 | 28 24 18.4 | 1.550 
14 | 18 26 27.00 | 2.4342 | 28 22 40.6] 1.721 
15 | 18 28 52.93 | 2.4902| 28 20 53.1 | 1.871 
16 | 18 31 18.62 | 2.426: | 28 18 56.1 | 2.030 
17, 18 33 44.06 | 2.4218 | 28 16 49.5/ 2.189 
18 | 18 36 9.24 | 2.4174 | 28 14 33.41] 2.347 
19 | 18 38 34.15 | 2.4130/ 2812 7.9 | 2.508 
20 | 18 40 58.80 | 2.4085 | 28 9 33.0] 2.659 
21 , 18 43 23.17 | 2.4038| 28 648.8 | 2.814 
22 | 18 45 47.26 | 2.3901 | 28 3 55-3 | 2.968 
23 | 18 48 11.06 | 2.3942 | 28 © 52.6) 3.122 
24 | 18 50 34.57 | 2.3893 |S.27 57 40.7 | 3.273 











Hour.) Right Ascension. oe Declination. 
1 Min. 
FRIDAY 23. 
hm =“°s 8 | of 
© | 18 50 34.57 | 2.3893 |S. 27 57 40.7 
I |} 18 52 57.78 | 2.383 | 27 54 19.8 
2 | 18 5§ 20.69 | 2.3792) 27 50 49.8 
3 | 18 57 43-29 | 2.742} 27 47 10.8 
4/19 O 5.§8 | 2.3688) 27 43 23.0 
5 | 19 2 27.55 | 2.3635 | 27 39 26.3 
6 | 19 4 49.20 | 2.358: | 27 3§ 20.8 
7 | 19 7 10.52 |2.3525| 27 31 6.6 
8 | 19 9 31-51 | 2.3470! 27 26 43.7 
9 | 19 II 52.16 | 2.3414 | 27 22 12.2 
10 | 19 14 12.47 | 2.9357! 27 17 32.2 
It | 19 16 32.44 | 2.3299] 27 12 43.8 
12 | 19 18 52.06 | 2.3041] 27 7 47.0 
13 | 19 21 11.33 | 23r8a/ 27 2 41.9 
Iq | 19 23 30.25 | 2.3123] 26 57 28.5 
15 | 19 2§ 48.81 | 2.3063; 2652 6.9 
16 | 19 28 7.01% | 2.3003} 26 46 37.3 
17 | 19 30 24.84 | 2.2942} 26 40 59.6 
18 | 19 32 42.31 | 2.2881 | 26 35 13.9 
19 | 19 34 59-41 | 2.2819 | 26 29 20.3 
20 | 19 37 16.14 | 2.2757 | 26 23 18.9 
21 | 19 39 32.49 | 2.2694 | 2617 9.7 
22 | 19 41 48.47 | 2.2632! 26 10 §2.9 
23 | 1944 4.07 | 2.2568 |S.26 4 28.4 
SATURDAY 24. 
oO | 19 46 19.29 | 2.505 [S.25 57 56.4 
I | 19 48 34.13 | 2.e42| 25 51 16.9 
2 | 19 50 48.59 | 2.2378 | 25 44 30.1 
3 | 1953 2-66 | 9.2313) 25 37 35.9 
4 | 19 55 16.35 | 2.2049] 25 30 34.5 
5 | 19 57 29.65 | 2.218%] 25 23 25.9 
6 | 19 59 42.56 | 2.2100| 25 16 10.2 
7 | 20 I §§.09 | 2.2036| 25 8 47.5 
8 | 20 4 7.23 |2.1991{ 25 1 17.8 
9 | 20 618.98 | 2.1925 | 24 §3 41.2 
10 | 20 8 30.33 | 2.1860| 24 4§ 57.8 
IE | 20 10 41.30 | 2.1796 | 24 38 7.7 
12 | 20 12 51.88 | 2.173: | 24 30 10.9 
13 | 2015 2.07 | 2.1666] 2422 7.5 
14 | 20 17 11.87 | 2.1601 | 24 13 57.6 
15 | 20 19 21.28 | 2.1536 | 24 5 41.2 
16 | 20 25 30.30 | 2.1471 | 23 §7 18.5 
17 | 20 23 38.93 | 2.1406 23 48 49.5 
18 | 20 25 47.17 | 21342 | 23 40 14.3 
19 | 20 27 55.03 | 2.1277/ 23 31 32.8 
20 | 20 30 2.§0 | 2.1213 23 22 45-3 
ZI | 20 32 9.59 |2-1149| 23 13 51.7 
22 | 20 34 16.29 | 2.1085 | 23 4 §2.2 
23 | 20 36 22.61 | 2.1081 | 22 5§ 46.8 
24 | 20 38 28.54 | 2.0958 |S. 22 46 35.6 





59 


Diff. 
x Min. 


3-273 
30424 
3-575 
3-728 
3-872 
4.018 
4-164 
4-309 
4-453 
4-596 
4-737 
4-877 
5.016 
5.354 
5.992 
5-427 
5. 56z 
5-695 
5.827 
5.958 
6.088 
6.217 


6.47% 


6.596 
6.719 
6. 842 
6.963 
7.083 
7.202 
7+ yao 
7°487 
7°$53 
7-667 
7°779 
7.891 
8.002 
8.111 
8.4219 
8.326 
8.431 
8.585 
8.639 
8.742 
8.843 
8.943 
Q.O4r 
9.198 
9. 234 
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MAY, 1913. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 











Diff. 
Right Ascension.| for Declination. 
1 Min. 
SUNDAY 25. 

h m 8 8 o ' ” 
20 38 28.54 | 2.0958 |S.22 46 35.6 
20.40 34.10 | 2.0895] 22 37 18.7 
20 42 39.28 | 2.0832] 22 27 56.1 
20 44 44.08 | 2.07%69| 22 18 27.9 
20 46 48.51 | 2.0707| 22 8 54.1 
20 48 52.56 | 2.0644 | 21 59 14.9 
20 50 56.24 | 2.0588} 21 49 30.2 
20 52 59-55 | 2.05a2 | 21 39 40.2 
20 55 2.50 | 2.0461] 21 29 45.0 
20 57 5.08 | 2.0400} 21 19 44.6 
20 59 7-30 | 2.033991 21 Q 39.0 
2I I Q.15 | 2.0a79| 20 §9 28.4 
2I 3.10.65 | 2.021 | 20 49 12.7 
21 § 11.80 | 2.0162! 20 38 52.1 
21 7 12.59 | 2.0103| 20 28 26.6 
2I Q 13.03 | 2.004| 2017 56.3 
21 II 13.12 | 1.9987} 20 7 21.3 
21 13 12.87 | 1.99390} 19 56 41.5 
2I 15 12.28 | 1.9873 | 19 45 57.1 
21 17 11.35 | 1.9817/ 19 3§ 8.2 
21 Ig 10.08 | 1.9761 | 19 24 14.8 
21 2% 8.48 | 1.9706] 19 13 16.9 
21 23 6.55 | x.9651| IQ 2 14.6 
2125 4.29 | 1.9597 |S.18 51 8.0 

MONDAY 26. 
2127 1.71 | 1.9543 |[S.18 39 57.1 
21 28 58.81 | r.94¢91 | 18 28 42.0 
21 30 55.60 | 1.9438} 18 17 22.8 
21 32 §2.07 | 1.9386] 18 5 59.5 
21 34 48.23 | 1.9335] 17 54 32.2 
21 36 44.09 | 1.9285} 1743 0.9 
21 38 39.65 | x-9235 | 17 3% 25.7 
21 40 34.91 | 1.9185 | 17 19 46.6 
21 42 29.87 | 1.9136] 17 8 3.7 
ZI 44 24.54 | 1.9088} 16 56 17.1 
21 46 18.93 | 1.9041 | 16 44 26.7 
21 48 13.03 | 1.4993 | 16 32 32.7 
21 50 6.85 | 1.8947] 16 20 35.2 
21 §2 0.39 | 1.8902; 16 8 34.1 
21 53 53.67 | 1.8858 | 15 §6 29.5 
21 55 46.68 | 1.8813 | 15 44 21.5 
21 57 39.42 | 1.8768} 15 32 10.1 
21 59 31.90 | 1.8726) 15 19 55-3 
22 I 24.13 | 1.8683/ I§ 7 37-3 
22 3.16.10 | 1.8642] 14 55 16.1 | 
22 § 7.83 | 1.8601] 14 42 51.7. 
22 6 59.31 | 1.8560] 14 30 24.1 
22 8 50.55 | 1-852 | 1417 53-5 
22 10 41.56 | 1.8482| 14 5§ 19.8 
Z2 12 32.33 | 108443 'S.13 52 43-2 


10.050 
10.335 
10.219 
10. 302 
10. 384 
10.465 
10.544 
10.623 
10.702 
10,978 
10.853 
10.928 
1¥.002 
11.074 
11.146 


11.217 
11.286 
11.354 
11.422 
11.488 
IT. $54 
11.619 
11,683 
13.746 
11,808 
11.870 
11.929 
11.988 
12.047 
12.105 
12. 362 
12.218 
82.273 
12. 327 
12. 380 
12.433 
12.485 
12. §36 
12. 586 
12.638 


Hour. 


© Orn Omh WD HO 


eg i rp re SS SS SAS 





Right Ascension. 





Diff. 
for 
1 Min. 





TUESDAY 23. 


hm 8 8 o ' ” 
22 12 32.33 | 1.8443 (S.13 52 43.2 
22 14 22.88 | 1.806} 1340 3.6 
22 16 13.20 | 1.8969 | 13 27 21.2 
2218 3.31 | 1.8339} 13 14 35.9 
22 19 53-20 | 1.8a98| 13 1 47.8 
22 22 42.88 | 1.8263] 12 48 57.0 
22 23 32.36 | 1.8229] 12 36 3.5 
22 25 21.63 | 1.8195 | 1223 7.3 
22 27 10.70 | 1.8163 | I210 8.8 
22 28 §9.59 | 1.8132 | IL 57 7-2 
22 30 48.29 | 1.8z0r | II 44 3.2 
22 32 36.80 | 1.8070/ 11 30 46.9 
22 34 25.13 | 1.80grj 1 17 48.1 
22 36 13.29 | 1.8012} II 4 37.0 
22 38 1.27 | 3.7983] 10 51 23.5 
22 39 49.09 | 1.79897; 1038 7.7 
22 41 36.75 | x.79390| 10 24 49.6 
22 43 24.25 | 3.7904 | 10 II 29.3 
22 45 11.60 | 1.7879 9 58 6.9 
22 46 58.80 | 1.7854 9 44 42.4 
22 48 45.85 | 1.7830 9 31 15.7 
22 50 32.76 | 1.7808 9 17 47.0 
22 52 19.54 | 1.7786 9 416.3 
22 54 6.19 | 1.7765 |S. 8 §0 43.6 
WEDNESDAY 328. 
22 55 52.72 | 17744 S. 8 37 9.0 
22 57 39.12 1.77% 8 23 32.5 
22 §9 25-41 | 1.7706 8 9 54.2 
23 1 11.59 | 1.7687 7 56 14.1 
23 257.66 | 1.7669 7 42 32.3 
23 443-62 | 1.7652 7 28 48.7 
23 6 29.49 | 1.7637 718 3.5 
23 8 15.26 | 1.7628 7 1 16.6 
23 10 0.95 | 1.7607 6 47 28.1 
23 It 46.55 | 1.7598 6 33 38.1 
23 13 32.07 | 1.7581 6 19 46.5 
23 15 17.52 | 1.750} 6 5 §3-§ 
2317 2.90 | 1.7558 5 51 59-0 
23 18 48.21 | 1.7547 5 38 3.1 
23 20 33-46 | 1.7537 5 24 59 
23 22 18.66 | 1.7508 510 7.3 
23 24 3-80 | 1.7520 456 7.5 
23 25 48.90 | 1.7518 442 6.4 
23 27 33-95 | 1.7506 428 4.1 
23 29 18.97 | 1.7500 414 0.6 
23 31 3.95 | 1-749} 3 59 56.0 
23 32 48.90 | 1.7490} 3 45 50.3 
23 34 33-83 | 1.7487] 3 31 43-6 
23 36 18.74 | 1.748] 3.17 35-9 
23 38 3.64 11.7482 1S. 3 3 27.2 





ne a a SS et, 


XT. 





13-598 
13.623 
33.653 
13.683 
13.718 
13-740 
13.768 
13.705 
13. Sar 
13.847 
13.872 
13.896 
33.920 
13-948 
13.965 
13.907 
14.008 
14.038. 
14.048 
14.067 
14.086 
14- 10g 
14-120 
14-197 
44.353 



































X1I. MAY, 1918. 61 
GREENWICH MEAN TIME. 
THE MOON’S RIGHT ASCENSION AND DECLINATION. . 
Diff. Diff. Diff. iff. 
for Declination. for fHour.| Right Ascension.| for Declination. for 
r Min. t Min. 1 Min. 1 Min. 
THURSDAY 29. SATURDAY 31. 
is .- fF * . hm =s 8 eo fe ” 
o | 2 23 38 3. 6q | 1.7488 |S. 3 3.27.2] 14-1537 O | 1 3:15.96 | 1.8390 IN. 8 21 2.8 | 14.083 
I 23 39 48.53 ly, 7488 249 17.6 | 14.1687 zr | © 5 6.05 | 1.8367 8 35 7-2 | 14.068 
2 | 23 41 33-42 | 1.7481] 235 7-2] 14-1881 2] 1 6 56.36 | 1.8905| 8 49 10.3 | 14.042 
3 ' 23 43 18.30 | 1.748: 2 20 §5.7 | 14-1971 3 | I 8 46.91 | 1.8444 Q 3 12.1 | 24.018 
4/2345 3-29 | 1.7482 2 6 43.5 | 14.209] 4 | 1 10 37.69 | 1.8484 Q 17 12.5 | 13.995 
5 | 23 46 48.09 | 1.7484 I §2 30.6 | 14.2287 85 | © 12 28.72 | 1.8525 Q 31 11.5 | 13.97% 
6 | 23 48 33.00 | 1.7487 1 38 16.9 | 14.289] 6 | 1 14 19.99 | 1.8566 945 9-0 | 18.045 
7 | 23 §0 17-93 | 1.7491 124 2.5] 14-051 7 | 1 16 11.51 | 1.8608 959 4-9 | 13.918 
8 | 23 52 2.89 | 1.7495 I 9 47-5|1s0s5] 8 | +18 3.29 | 1.8652| 10 12 59.2 | 13.892 
9 | 23 53 47-87 | 1.7500 © 55 31.9 | 14.2651 9 | I 19 55-33 | 1-8695| IO 26 51.8 | 13.863 
10 | 23 55 32.89 | 1.7507 O 41 15.7 | 14.275 10 | I 21 47.63 | 1.8740| 10 40 42.7 | 13.833 
Il . 23 57 17.95 | 1.7513 O 26 58.9 | 14-283} 11 | 1 23 40.21 | 1.8786| 10 54 31.8 | 13.803 
12 | 23 59 3-05 | x.75ar |S. O 12 41.7 | 14-991 12 | x 25 33.06 | 1.8832] x 8 19.0] 13.771 
13 | © © 48.20 | 1.7529 IN. O 1 36.0 | 14.9098] 13 | 127 26.19 | 1.8878) 1122 4.3 | 13.738 
14} O 2 33-40 | 1.7538 O 15 $4.1 | 14.3069 34 | 1 29 19.60 | 1.8987} 11 35 47-6 | 13.705 
15| 0 4 18.65 | 1.7548 O 30 12.5 | 14.3109 15 | I 31 13.32 | 1.8975} II 49 28.9 | 13.672 
16] o 6 3.97 | 1.7558 O 44 31.3 | 14.336) 16 | 1 33 7.30 | 1.9023) 12 3 8.1 | 13.635 
171 O 7 49.35 | 1.7370 © 58 $0.4 | 4.3203 17 | 135 1.59 | 1-9074| 12 16 45.1 | 13.598 
1] © g 34.81 | 1.7383 113 9-7 | 4.3231 18 | 1 36 56.19 | r.9185| 12 30 19.8 | 13.560 
19 | O11 20.35 | 1.7596 1 27 29.2 | 14-3978 19 | 1 38 §1.09 | 2.9177] I2 43 52.3 | 13.522 
20} O13 §.96 | 1.7609 I 41 48.9 | 14-329) 20 | 1 40 46.31 | 1.9209] 12 57 22.4 | 13.482 
21 | O14 51.66 | 1.7625 156 8.7! 14.330] ax | 1 42 41.84 | 1.9288] 13 10 50.0 | 13.440 
22| 0 16 37.46 } 1.7641 2 10 28.5 | 14.338] 22 | 1 44 37.69 | 1.9396] 13 24 15.2 | 13.398 
23 | 0 18 23.35 | 1.7657 |N. 2 24 48.4 | 14.332] 23 | 1 46 33.87 | 1.9302 IN.13 37 37-8 | 13.354 
FRIDAY 30. SUNDAY, JUNE 1. 
0| 020 9.34 | 1.7673 |N. 2 39 8.3 | 14.331] 0 | 1 48 30.38 | 1.9446 [N-13 50 §7-7 | 13-309 
1 | 021% 55-43 | 1.7690 2 53 28.1 | 14.3299 ee ee 
2 0 23 41.64 | 1.7711 3. 7 47.8 | 14.327 - 
3, 025 27.90 | 1.7731} 322 7-4 | 14-525 PHASES OF THE MOON. 
4 | O27 14.41 | 1.7758 3 36 26.8 | 14.522 
§| 029 0.98 | 1.7772 3 §0 46.0 | 14.317 
6 | © 30 47.67 | 1.77% 4 5 4-9 | 14.312 ah op 
7 | 0 32 34-51 | 1.7817 4 19 23.4 | 14.306 
8 | o 34 21.48 | 1.784: 4 33 41.6 | 14.300 ad New Moon . May 5 20 24.3 
9 | 0 36 8.60 | 1.7865 447 59-4 | 14-292) D First Quarter . » 12 23 45.0 
10 | 0 37 55-86 | 1.7890 5 2 16.7 | 14.28] © Full Moon . 19 19 18.1 
11 | © 39 43-28 | 1.7917 5 16 33-5 | 4-275} © Last Quarter 27 12 3.7 
IZ] 0 41 30.86 | 1.7943 5 30 49.7 | 14.265 
13} 0 43 18.60 | 1.7971 545 5-3 | 14.355 -———————————— —= 
14 | 045 6.51% | 1.7999 3 §9 20.3 | 14.243 ak 
15, © 46 54.59 | 1-809 13 34-5 | 14-232 . 
16} o 18 pert 1.8059 6 27 48.0 | 14.218 € Perigee. ° May 15 13.6 
17, 0 50 31.30 | 1.8089 6 42 0.7 | 14.205] ( Apogee. - 27 19.9 
18} 0 §2 19.93 | 1.8122 6 §6 12.6 | 14.190 
19, 054 8.76 | 1.8155 7 10 23.5 | 14.174 
20! 0 55 57-79 | 1-8187 7 24 33-5 | 4-158 
21 | O57 47-01 | 1.822 7 38 42.5 | 14.242 
° 59 36.44 | 1.8257 7 52 50.4 | 14.322 
1 26.09 | 1.8293 8 6 §7.2 | 14.103 
ol I 3.15.96 | 1.83390 IN. 8 21 2.8 | 14.083 























62 JUNE, 1913. I. 
AT GREENWICH APPARENT NOON. 
3 THE SUN’S Sidereal | Tine: tobe 
Day of | 2.3 Semidi-| Subtracted | pier. 
Week. >o Passing Added to |« Hour. 
A Angarent Right | Dif. for | Apparent Decli- Dif for] Semidiame| | Me- J Apparent 
h m 8 o fr ” , ” 8 m “°s§s s 
SUN.| 114 34 58.59 N.22 0 52.7 |+20.74] 15 47.94 | 68.36] 2 28.08 | 0.372 
Mon. | 214 39 4.30 22 8 59.1| 19.78115 47.80] 68.41] 2 18.95 | 0-389 
Tues. | 314 43 10.41 22 16 42.3| 18.81] 15 47.67168.47] 2 9.42 | 0.405 
Wed. | 414 47 16.90 2224 2.2 |+17.83115 47.54168.52] I 59.51 | 0-420 
Thur. | 514 51 23-75 22 30 58.6| 16.85115 47.41 168.57] I 49.25 | 0-435 
Fri. 614 55 30.94 22 37 31.2| 15.86115 47.29] 68.62] I 38.65 | 0.448 
Sat. 714 59 38.44 22 43 40.0 |[+14.87] 15 47.18] 68.66] 1 27.74 | 0.461 
SUN.) 815 3 46.22 22 49 24.9| 13.87] 15 47.071 68.70] I 16.54 | 0.472 
Mon. | 915 7 54.26 22 5445.7 | 12.86115 46.97168.74] I 5.08 | 0.482 
Tues. | 10]5 12 2.55 22 59 42.3 |+11.85 1 15 46.871 68.77] O 53.39 | 0.492 
Wed. | 11]5 16 11.06 23 414.5) 10.83115 46.78] 68.80] O 41.48 | 0.500 
Thur. |12]5 20 19.76 23 822.3] 9.81]15 46.69 | 68.83] O 29.37 | 0.508 
| 
Fri. [1315 24 28.63 2312 5.7\|+ 8.79115 46.601 68.86] O 17.09 | 0.515 
Sat. [1415 28 37.65 2315 24.6| 7.77] 15 46.52168.88] 0 4.66 | 0.521 
SUN.|1515 32 46.80 2318 18.9| 6.75] 15 46.44] 68.90] 9 7.90 | 0-526 
Mon. | 1615 36 56.07 23 20 48.5 i+ 5.72] 15 46.36] 68.92] O 20.57 | 0.530 
Tues. |17]5 41 5-43 23 22 53.4| 4-69] 15 46.29 | 68.93 | O 33.33 | 0-533 
Wed. | 1815 45 14.86 23 24 33-7| 3-66115 46.22]68.94] 0 46.17 | 0.536 
Thur. 1915 49 24.35 23 25 49.3 |+ 2.63] 15 46.15 168.94] © 59.07 | 0.538 
Fri. | 2015 53 33-88 23 26 40.1/ 1.60]15 46.09]68.94] 1 12.00 | 0.539 
Sat. [2115 57 43.42 2327 6.1 i" 0.571 15 46.04] 68.94] I 24.94 | 0-539 
SUN.|22]6 1 52.95 2327 7.4|- 0.46115 45.98 | 68.94] 1 37.88 | 0.539 
Mon. |23]6 6 2.46 23 26 43.9] 1.50115 45.93] 68.94] I 50.80 | 0.537 
Tues. | 24]6 10 11.92 232555-6| 2.53115 45.88168.93] 2 3.67 | 0.535 
Wed. | 2516 14 21.31 23 24 42.5 |- 3-561 15 45.83] 68.92] 2 16.47 | 0.532 
Thur. | 26] 6 18 30.62 2323 4.7| 4-59115 45.791 68.90] 2 29.18 | 0.527 
Fri. | 2716 22 39.82 23.21 2.2] 5.61115 45.76] 68.88] 2 41.78 | 0.522 
Sat. | 2816 26 48.87 23 18 35.1 |— 6.64915 45.73] 68.85] 2 54.24 | 0.516 
SUN. |29]6 30 57.76 23.15 43-5] 7-67115 45-70] 68.82] 3 6.54 | 0.509 
Mon. |30]6 35 6.47 23 12 27.3} 8.69115 45.68] 68.79] 3 18.66 | 0.500 
Tues. | 3116 39 14.97 N.23 8 46.6|— 9.71] 15 45.66 | 68.76] 3 30.57 | 0.492 








Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidereal time. 
The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; 

the sign — indicates that north declinations are decreasing. 


I. JUNE, 1913. 63 
AT GREENWICH MEAN NOON. 









Z. THE SUN’S 
Day of | OS . Sidereal Time. 
the | O§ Diff. for] or Right Ascen- 
Week. | >s 1 Hour.j sion of Mean 
A Sun. 


Diff. for] Apperent Decli- 























































hm 8 h 
SUN.| 11-4 34 §9.01 | 10.228]N.22 0 53.6 |+20.74 0.371 4 37 27.06 
Mon. | 21 4 39 4.69] 10.245] 22 8 59.9| 19.78 0.389] 4 41 23.62 
Tues. | 31 4 43 10.77 | 10.261] 22 16 43.0] 18.81 0.4051 4 45 20.18 
Wed. | 4] 4 47 17.24 | 10.276] 22 24 2.8 }+17.83 0.420] 4 49 16.74 
Thur. 514 51 24.06 | 10.291] 22 30 §59.0| 16.85 0.43514 53 13.30 
Fri. 614 55 31.22 | 10.305] 22 37 31.6| 15.86 0.44814 57 9.86 
Sat. 714 §9 38.69 | 10.317] 22 43 40.4 |+14.86 0.46115 1 6.41 
SUN.| 81.5 3 46.44 | 10.328] 22 49 25.2| 13.86 0.47215 5 2.97 
Mon. |! 91 5 7 54.45 | 10.339] 22 54 45.9] 12.86 0.48215 8 59.53 
Tues. |} 10] 5 12 2.71 | 10.348] 22 59 42.4 |+11.85 0.4921 5 12 56.09 
Wed. |}11]7 5 16 11.18 | 10.357] 23 4 14.6] 10.84 0.50015 16 52.65 
Thur. : 12] 5 20 19.84 | 10.3641 23 8 22.4] 9.82 0.508] 5 20 49.21 
Fri. 1131 5 24 28.68 | 10.371] 23 12 5.8} 8.80 0.51515 24 45.76 
Sat. | 14] 5 28 37.66 | 10.377] 23 15 24.6| 7.78 0.52115 28 42.32 
SUN.115] 5 32 46.78 | 10.383[ 23 18 18.9| 6.75 0.5261 5 32 38.88 
Mon. 16 5 36 56.01 | 10.387 23 20 48.5 |+ 5.72 0.5301 5 36 35.44 
Tues, [17] 5 41 5-33 | 10.390} 23 22 53.5 4.69 0.5335 40 32.00 
Wed. !181 5 45 14.73 | 10.393] 23 24 33.8| 3.66 0.5361 5 44 28.56 
Thur. | 19] 5 49 24.18 | 10.395] 23 25 49.3 |+ 2.63 0.53815 48 25.12 
Fri, [20] 5 53 33-66 | 10.396] 23 26 40.1| 1.60 0.53915 52 21.68 
Sat. [21] 5 57 43.17 | 10.396] 23 27 6.1 |}+ 0.57 0.53915 56 18.24 
SUN.|22] 6 1 52.67 |10.395] 23 27 7.4} 0.46 0.53916 O 14.79 
Mon. |2316 6 2.14 | 10.393 23 26 43.9| 1.50 0.53716 4 11.35 
Tues. | 24] 6 10 11.56 | 10.391] 23 25 55.6) 2.53 0.53516 8 7.91 
Wed. | 25] 6 14 20.92 | 10.388 23 24 42.6+ 3.56 0.531] 6 12 4.47 
Thur. | 26] 6 18 30.19 | 10.384] 23 23 4.9| 4.59 0.52716 16 1.03 
Fri. | 27 6 22 39.34 | 10.379] 23 21 2.5| 5.61 0.52216 19 57.59 
Sat. | 28 6 26 48.36 | 10.372 23 18 35.5 - 6.64 0.516] 6 23 54.14 
SUN. 29] 6 30 57.22 | 10.365] 23 15 43.9| 7.66 0.509] 6 27 50.70 
Mon. | 30 6 35 5-89 | 10.357] 23 12 27.8| 8.68 0.500] 6 31 47.26 
Tues. ar 6 39 14.36 | 10.348[N.23 8 47.2} 9.70 0.49116 35 43.82 


Norz.—The semidiameter for mean noon may be assumed the same as that for apparent noon, | Diff. for 1 Hour. 
The sign + prefixed to the hourly change of declination indicates that north dectina- +9°.856s. 
tions are increasing; the sign — indicates that north declinations are decreasing. (Table LIL) 
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AT GREENWICH MEAN NOON. 


F ° THE SUN’S Mean Time of 

g . Sidereal Noon. 
3E| 3H emis Vester of | Dif for 
a} a the Earth. . 
Aa; A 

hm 2 

I | 1§2 0.006 1677 |+27.1] 19 19 22.48 
2/1153 0.006 2317 | 26.2] 19 15 26.57 
31154 0.006 2934 | 25.2] I9 II 30.66 
4 | 155 0.006 3527 |+24.2] 19 7 34.74 
5 | 156 0.006 4096 |; 23.2119 3 38.83 
6 | 157 0.006 4640 | 22.2] 18 59 42.92 
7 | 158 0.006 5160 |+21.2] 18 55 47-O1 
8 | 159 0.006 5656 | 20.2] 18 51 51.09 
9 | 160 0.006 6128 | 19.3] 18 47 55.18 
1o | 161 0.006 6580 | +18.4) 18 43 59.27 
II | 162 0.006 7010 | 17.6] 18 40 3.36 
I2 | 163 0.006 7421 | 16.8] 18 36 7.44 
13 | 164 0.006 7813 | +16.1] 18 32 11.53 
14 | 165 0.006 8189 | 15.4] 18 28 15.62 
15 | 166 0.006 8549 | 14.7] 18 24 19.71 
16 | 167 0.006 8894 | +14.1] 18 20 23.79 
17 | 168 0.006 9225 | 13.5] 18 16 27.88 
18 | 169 0.006 9543 | 12.9] 18 12 31.97 
19 | 170 0.006 9847 | +12.3] 18 8 36.05 
20 | 171 0.007 0136 | 11.7] 18 4 40.14 
21 | 172 0.007 O410 11.1] 18 O 44.23 
22 | 173 0.007 0669 | +10.5 | 17 56 48.31 
23 | 174 0.007 0912 9.8] 17 52 52.40 
24 | 175 0.007 1138 | 9.0] 17 48 56.49 
25 | 176 0.007 1345 |+ 8.2117 45 0.58 
26 | 177 0.007 1534 74117 41 4.66 
27 | 178 0.007 1703 6.6] 17 37 8.75 
28 | 179 0.007 1850 |+ 5.7] 17 33 12.84 
29 | 180 0.007 1976 4-71 17 29 16.93 
30 | 181 0.007 2079 3-71 17 25 21.01 
31 | 182 0.007 2157 |+ 2.7] 17 21 25.10 





Nora.—The longitudes in the column d are referred to the true equinox of their own date, | Diff. for x Hour, 
while those in the column )’ are referred to the mean equinox of the beginning of —9°.8296. 
the Besselian fictitious year. (Table ITI.) 
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Day of the Month. 


19 
21 


22 
23 
24 
25 
26 
27 


28 
29 


31 


32 


SEMIDIAMETER. 
Noon. Midnight. 
I5 10.7 | 15 15.6 
15 20.7: 15 26.1 
15 31-41 15 36.7 
15 41.8 | 15 46.8 
15 51.4 | 15 55.6 
15 59-4 | 16 2.7 
16 5.6 | 16 7.9 
16 9.7 | 16 11.0 
16 11.8 16 12.2 
16 12.2 | 16 11.7 
16 10.9 | 16 9.8 
16 8.4) 16 6.7 
16 4.7 |16 2.4 
15 59.8 | 15 56.9 
15 53-7 15 50.3 
15 46.6 | 15 42.6 
15 38.5 | 15 34.1 
15 29.7 | 15 25.1 
15 20.5 | 15 16.0 
15 116/15 7.4 
15 3-4 | 14 59.8 
14 56.5 | 14 53.8 
14 51.5 | 14 49.8 
14 48.6 | 14 48.2 
14 48.4 | 14 49.3 
14 50.8 | 14 53.1 
14 56.1 | 14 59.7 
15 4.01/15 8.8 
15 14.1 | 15 19.9 
15 26.0 | 15 32.4 
15 38.9 | 15 45.4 
15 51.8 | 15 57-9 
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GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


Noon. 


é +7 


55 36.44 
56 13.34 
56 52.36 


57 30.69 
58 5.70 
$8 35.21 


58 57.76 
59 12.85 
59 20.68 


59 21.96 
59 17.54 
59 8.24 


58 54-47 
58 36.46 
58 14.27 


57 48.06 
57 18.30 
56 45.99 


56 12.52 
55 39-78 
55 9.76 


54 44.53 
54 25.91 
54 15.54 


54 14.54 
54 23.55 
54 42.79 


55 11.68 
55 49.00 
56 32.72 
57 19.98 


58 7.26 


Diff. for 
1 Hour. 





ve 


+1.455 
1.602 


1.630 


+1.546 
1.357 
¥.091 


+0.785 
0.473 
+0.185 


—0.071 
0.289 
0.482 


—0.662 
0.838 
1.009 


—I.I7I 
1.301 
1.382 


—1.393 
1.322 
1.164 


—0.925 
0.616 
—O.242 


+0.162 
0.589 
1.010 


+1.390 
1.706 
1.917 
1.997 


+1.913 


Midnight. 


c ve 


55 54-44 
56 32.77 
57 11.78 


57 48.76 
58 21.26 


58 47.41 


59 6.24 
59 17.63 
59 22.09 


59 20.40 
59 13-47 
59 1.89 


58 45.99 
58 25.88 
58 1.65 


57 33-57 
57 2-39 
56 29.29 


55 55-94 
55 24.30 
54 56.43 


54 34.29 
54 19.60 
54 13.83 


54 17.76 
54 31.91 
54 56.09 


55 29-39 
§6 10.23 
56 56.11 


57 43.87 
58 29.64 


Diff. for 
x Hour. 





on 
+1.542 
1.631 
1.602 


+1.462 
1.231 
0.941 


+0.628 


0.325 | 


+0.052 


—0.185 
0.388 
0.574 


—0.750 
0.925 
1.093 


—1.243 
1.348 
1.397 


—1.368 
1.255 
1.054 


0.779 
0.434 
~—0.043 


+0.375 
0.803 
1.206 


+1.558 
1.827 
1.976 
1.978 


+1.809 


UPPER TRANSIT. 
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AGE. 








ON 


bat 
O00 DF NOUN 
NNN NNR NNN 


—~ = bm 
Nm 
NNN 


14.7 
15-7 
16.7 


17.7 
18.7 


19.7 


20.7 
21.7 
22.7 


23-7 
24.7 
25:7 
26.7 


27-7 





Howr. 


OW ON AUNAW VN wet O 


aS SS Ss SSS eg SSS SD 


© ON Auth W BD mH O 


10 
II 
12 
13 
14 
35 
16 
17 
18 
19 
20 
21 
22 
23 
24 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.| for Declination. 
1 Min. 

SUNDAY 1. 
hms 8 o fl” 
1 48 30.38 | 1.9446 |N.13 50 57-7 
I 50 27.22 | 1.9502 14 414.9 
I §2 24.40 | 1.9558 14 17 29-4 
I 54 21.92 | 1.9617] 14 30 41.0 
1 56 19.80 | 1.9675] 14 43 49-7 
1 §8 18.02 | 1.9733} 14 56 55-4 
2 016.60 | 1.9793| 15 9 58.0 
2 215.54 | 1.9853} 15 22 57-5 
2 414.84 | 1.9915} 15 35 53-8 
2 614.52 | 1.9977] 15 48 46.7 
2 8 14.57 | 2.0039; 16 1 36.3 
21014.g49 |2o102| 16 14 22.5 
21215.80 |2.0167/ 1627 5.2 
214 16.99 |2.0a30| 16 39 44.3 
2 16 18.56 | 2.0a5| 16 52 19.7 
218 20.53 | 2.0361} 17 451.3 
2 20 22.89 | 2.0427 17 17 19.1 
2 22 25.66 | 2.0495] 17 29 42.9 
2 24 28.83 | 2.0562] 1742 2.8 
2 26 32.40 | 2.0609] 17 54 18.5 
2 28 36.38 | 2.0698] 18 6 30.1 
2 30 40.78 | 2.0767] 18 18 37.4 
2 32 45.59 | 2.0837] 18 30 40.4 
2 34 50.82 | 2.0907 |N.18 42 39.0 

MONDAY 2. 

2 36 56.48 | 2.0978 (N.18 54 33-1 
239 2.56 |231049| 19 6 22.6 
241 Q.07 |, 21121] 19 18 7.4 
243 16.01 | 2.1193] 19 29 47-4 
245 23.39 | 2.1266) I9 41 22.5 
2 47 31.20 | 2.1339 IQ 52 52.7 
249 39-46 | 2.1413] 20 417.9 
251 48.16 | 2.1487] 20 15 37-9 
2 53 57.30 | 2.1560] 20 26 §2.7 
286 6.88 | 2.1635} 2038 2.2 
2 58 16.92 {2.1710| 2049 6.3 
3 027.40 | 2.1785 21 O 4.9 
3 2 38.34 | 2.1861] 21 10 57.9 
3 449-73 | 21937] 21 21 45.2 
3.7 1.58 | 2.2012] 21 32 26.7 
3 9 13.88 | 2.2088) 2143 2.4 
3 11 26.64 | 2.2166] 21 53 32-1 
313 39.87 | 2.22] 22 3 55-7 
3 15 53-55 | 2.2339 2214 13.2 
318 7.70 | 2.2397| 22 24 24.4 
3 20 22.31 | 8.2473] 22 34 29.3 
3 22 37-38 | 225s | 22 44 27.7 
324 52.92 | 2.2628; 22 §4 19.6 
327 8.92 | 22705] 23 4 4.8 
3 29 25.38 | 2.278 IN.23 13 43.3 








Diff. 
for 
1 Min. 


” 
13-309 
13.264 
13.217 
13. 169 
13.120 
13.069 
13.017 
12.965 
12.910 
32.854 
12.798 
12.741 
12. 682 
12, 621 
12.558 
12.495 
12.430 
12. 364 
12.297 
12.227 
12.157 
12.086 
12.013 
11.939 


71.863 
11.786 
11.707 
11.626 
110844 
11.462 
1x. 378 
1I.290 
11.202 
II.1I3 
31.022 
10.930 
10. 836 
10.740 
10. 643 
10. $45 
10.444 
10. 342 
10.239 
10.134 
30. 027 

9-919 

9. 809 

9. 697 

9-585 






our. 
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Right Ascension. 








8 
25.38 
42. 31 
59-70 
17.56 
35-88 
54.66 
13.90 
33-60 


14.38 
35-45 
56.97 
18.95 
41.37 

4-25 
27-57 
51-33 
15-53 
II 40.16 
414 5-23 
4 16 30.72 
4 18 56.64 
4 21 22.98 
4 23 49-73 


PRAHA WWWW WWW WW WW www 
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53-76 . 


Diff. 
for 
1 Min. 






TUESDAY 3. 





Declination. 


® , Lad 


$8 
2.2782 IN.23 13 43-3 


2.2860 
2.2937 
&. 3015 
2.3092 
2.3168 
2.3245 
2.3322 
2. 3398 
Se 3474 
2.3549 
2.3625 
2. $700 
2.3775 
2. 3850 
2.3925 
2.3997 
2. 4069 
2.4142 
2.4213 
2.4284 
2.4355 
Be 4424 


2.4492 |N.26 20 44.4 


23 23 15.0 
23 32 39-7 
23 41 57-4 
2351 8.0 
24 O11.3 
24 9 7-3 
24 17 55-9 
24 26 36.9 
24 35 10.4 
24 43 36.1 
24 51 54-0 
25 0 4.0 
25 8 6.0 
25 15 59-9 
25 23 45.6 
25 31 23.0 
25 38 §2.0 
25 46 12.5 
25 53 24-4 
26 0 27.6 
26 7 22.1 
2614 7.7 


WEDNESDAY 4. 
2.4561 |N.26 27 12.1 


4 26 16.89 
4 28 44.46 
4 31 12.43 
4 33 40.80 
436 9.56 
4 38 38.71 
441 8.23 
4 43 38.13 
446 38.39 


2.4628 
2. 4695 
2.4761 
2.4826 
2.4889 
2.4952 
2.5013 
2. §073 
2.5132 
2.5192 
2.5249 
2.5305 
2.5360 
2.5413 
2.5466 
2.5517 
2. $566 
2.5614 
2. 5662 
2.5707 
2.5751 
2.5793 
2.5834 


26 33 30.7 
26 39 40.0 


26 45 40.0 
26 51 30.6 
26 57 11.8 
27 2 43-4 
27 8 5.3 
27 1317.6 
27 18 20.0 
27 23 12.6 
27 27 55-2 
27 32 27-7 
27 36 50.1 
27 41 2.4 
2745 4-4 
27 48 56.0 
27 52 37-3 
2756 8.1 
27 59 28.4 
28 2 38.1 
28 5 37-2 
28 8 25.6 
2811 3.2 


2.5874 N.28 13 30.0 












Diff. 
for 
rt Min. 





9- 585 
Qe 470 
9-353 
O- 236 
9g. 116 
8.994 
8.872 
8.747 
8. 621 
8.493 
8. 363 
8.233 
8.100 
7-966 
7-830 
7-692 
7-553 
7-412 
7-270 
72126 
6.98: 
6.834 
6.686 
6.537 


6. 386 
6.232 
6.077 
5-922 
5-765 
5.607 
5-446 
5-285 
5.122 
4-958 
4-793 
4-626 
4-457 
4-289 
4-119 
3-947 
3-774 
3.601 
3.426 
3-250 
3-973 
2.896 
8.717 
8.537 
2.356 
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| Diff. Diff. iff. Diff. 

Hour.| Right Ascension.| for Declination. for [Hour.| Right Ascension.| for Declination. fo 
| Mi | Min. r Min. r Min. 

THURSDAY 5. SATURDAY 7. 

| hm s 8 | °° ” ” hm °es s o 8 " ” 
0} 5 26 56.63 | 2.5874 IN.28 13 30.0 | 2.356 | O | 7 32 27.64 | 2.5779 IN.26 30 34.2 | 6.605 
I} § 29 31.99 | 2.5912! 28 15 45.9| 2.174 t}] 735 2.19 | 2.5738| 26 23 §2.6| 6.78 
21 532 7-57 |2-s0q7| 2817 50.9} 1.9927 21] 7 37 36.50 | 2.5697| 2617 0.4] 6.957 
31 5 34 43-36 | 25982) 28 19 44.9] 1-808] 3 | 7 4010.55 | 25654) 26 9 57.8) 7.130 
4| 5$37.19-35 |2-60or5| 28 21 27.8} 1.623 7 4 | 7 42 44.35 | 205611 | 26 2 44.8] 7.503 
5 | 5 39 55-54 | 2647] 28 22 59.7| 1.4397 5 | 748 17-88 | 2.5565] 25 55 21.4] 7.475 
6 | 5 42 31.91 | 2.6077; 28 24 20.5] 1.2054 | 6 | 747 51.13 | 25519] 25 47 47.8] 7.645 
71 545 8.46 | 2.6105; 28 25 30.2| 1.068 | 7 | 7 50 24.11 | 2.5473; 2540 4.0| 7.815 
8} 547 45.17 | 2.6131 | 28 26 28.7] 0882 | 8 | 7 52 56.81 | 2.5425] 25 32 10.0] 7.983 
9| 5 50 22.03 | 2.6z55| 28 27 16.0| 0.694 | 9 | 755 29.21 | 25375] 25 24 6.0 8.150 
10 | 5 52 §9.03 | 2.6178| 28 27 52.0| 0507] 10 | 758 1.31 | 2.5386| 25 15 52.0| 8.335 
11 | § 55 36.17 | 2.6900} 28 28 16.8) o3:8 | rr | 8 0 33.12 | 2.5276| 25 7 28.2} 8.479 
12| 5 58 13.43 | 2-6a19| 28 28 30.2 |+o.129 J 12 | 8 3 4.62 | 2.5023} 24 §8 $4.5) 8.642 
13} 6 0 50.80 | 2.6237] 28 28 32.3 |-0.060$ 13 | 8 § 35.80 | asr7z| 24 SO II.I | 8.804 
14| 6 3 28.27 | 2.6as3| 28 28 23.0| o230f 14 | 8 8 6.67 | a.51x8| 24 41 18.01] 8.964 
1§|/ 6 6 5.83 | 2.6267| 2828 2.3] 04399 J 15 | 8 10 37.22 | 2.5064| 24 32 18.4 | 9.192 
16{ 6 8 43.47 | 2.6a799| 28 27 30.3 | 06 91 16 | 813 7.44 | 2.5009] 24 23 3-3] 9-279 
17| 611 21.18 | 2.6290} 28 26 46.8 | 0820] 17 | 8 15 37.33 | 2.4955! 2413 41.9 | 9-435 
18/ 6 13 58.95 | 2.6a98| 28 25 51.9] 1r.010f 18 | 818 6.90 | 2.4899/ 24 4 II. | 9.590 
19 | 6 16 36.76 | 2.6905} 28 24 45.6] 1.901 J 19 | 8 20 36.12 | 2.4842] 23 54 31-1 | 9-743 
20/ 619 14.61 | 2.6311 | 28 23 27.9 | 1.391 | 20 | 8 23 §.00 | 2.4783} 23 44 41.9 | 9.895 
21 | 621 52.49 | 2.6314) 28 2x 58.7 | 1.582] 2% | 8 25 33.54 | 204727] 23 34 43-7 | 10.044 
22 | 6 24 30.38 | 2.63:6| 28 20 18.0| 1.773 | 22 | 8 28 1.73 | 2.4670| 23 24 36.6 | 10.192 
23} 627 8.28 | 2.6316 |N.28 18 25.9 | 1.963 | 23 | 8 3029.58 | 9.4612 |N.23 14 20.6 | 10.340 

FRIDAY 6. SUNDAY 8. 

0! 6 29 46.17 | 2.6314 [N.28 16 22.4 | 2.154 | O | 8 32 57.07 | e.4552 [N.23 3 55.8 | 10.485 
I| 6 32 24.05 |2.6311| 28 14 7.4] 2.345 1 | 8 3§ 24.21 | 24493] 22 $3 22.4 | 10.628 
2| 635 1.90 | 2.6305} 28 11 41.0| 2.535 | 2 | 8 37 50.99 | 2.4433] 22 42 40.4 | 10.771 
3| 637 39.71 | 2.68| 28 Q 3.2] 2.726] 3 | 8 4017.41 | 2.4873] 22 3% 49.9 | 10,912 
4| 640 17.47 | 2.628%} 28 613.9) 2916] 4 | 8 42 43.47 | 2.4313] 22 20 51.0 | 11.051 
5 | 642 55.18 | 2.6279| 28 3 13.3 | 3.105 5 | 845 9-17 | 2.4953] 22 9 43.8 | 11.187 
6| 645 32.82 | 2.6267| 28 O 1.3| 3.298 | 6} 8 47 34.51 | 2.4192| 22 58 28.5 | 11.323 
71 6 48 10.38 | 26253| 27 56 37-9} 3-48 | 7 | 849 59.48 | a4192| 223 47 5.0 | 11.458 
8] 650 47.85 | 2.6937| 2753 3.2| 3.672] 8 | 8 52 24.09 | 2.4071 | 21 35 33-5 | 11.591 
9] 653 25.22 | 2.620] 274917.2| 3.86: | g | 8 54 48.33 | 2.4010] 21 23 54.1 | r8.72% 
10} 656 2.49 | 2.6002| 27 45 19.9 | 4.048 | 10 | 8 57 12.21 | 2.3949) 22 12 7.0 | 12.850 
Ir | 6 §8 39.64 | 26x81 | 27 41 11.4] 4.236] 11 | 8 §9 35.72 | 2.388] 21 ©O 12.1 | 11.978 
Z| 7 1 16.66 | 2.6138} 27 36 51.6 | 4.422 | 12 | Q 1 58.87 | 2.388] 2048 9.6 | 12.103 
131 7 3 53-54 | 2.6135| 27 32 20.7] 4.6088 | 13 | 9 421.65 | 2.3766) 20 35 59.7 | 12.227 
14} 7 6 30.28 | 2.6110} 27 27 38.6] 4.704 | 14 | 9 6 44.06 | 2.3705] 20 23 42.3 } 12.350 
1§| 7 9 6.86 | 2.6082} 27 22 45.41 4.9791 15 | 9 Q 6.11 | 2.3644] 2012 17.7} 12,497 
16 | 7 IL 43-27 | 26054! 2717 41.1 | 5.163 | 16 | g 12 27.7Qg | 2.3583| 19 §8 45.8 | 12.591 
17} 714 19.51 | 2.6025| 27 12 25.8| 5.347 1 17 | 9 13 49.1X | 2.3523] 19 46 6.8 | 12.708 
18 | 716 55.57 | 2500 | 27 659-5] 5-529] 18 | 9 16 10.06 | 2.3462] 19 33 20.8 | 12.823 
9} 7 19 33-44 | 2.5962} 27 I 22.3] 5.711 | 19 | 9 18 30.65 | 2.34021 19 20 28.0 | 12.937 
20| 722 7.1L | 2-5928| 26 55 34.2] 5.892 | 20 | 9 20 50.88 | 2.3342] 19 7 28.4 | 13.049 
21 | 724 42.57 | 2582] 26 49 35.3 | 6.072 | 21 | 9 23 10.75 | 2.9282) 18 54 22.1 | 13.160 
22 | 727 17.82 | 2.586| 26 43 25.6 | 6.251 | 22 | 9 25 30.26 | 2.3222] 18 41 9.2 | 13.269 
23 | 729 52.84 | 2.5818] 2637 5.2] 6.428 | 23 | 9 27 49.42 | 2.3163} 18 27 49.8 | 23.377 
24.1 7 32 27.64 | 2.5779 IN.26 30 34.2 | 6.605 | 24 | g 30 8.22 | 2.3104 IN.18 14 24.0 | 15.488 
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JUNE, 19138. 
GREENWICH MEAN TIME. 


VII. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Diff. 

Right Ascension. for Declination. 
MONDAY og. 
hms 8 or,  ” 
9 30 8.22 | 2.3204 [N.18 14 24.0 
9 32 26.67 | 2.3046; 18 0 52.0 
9 34 44.77 | 2.2988} 17 47 13.8 
937 2.52 | 2.2929 17 33 29.5 
9 39 19.92 | 9.2872] 17 19 39.2 
9 41 36.99 | 2.2816] 17 5§ 43.1 
9 43 53-71 | 2.2758} 16 51 41.2 
9 46 10.09 | 2.2702 16 37 33-7 
9 48 26.14 | 2.2647) 16 23 20.6 
Q 50 41.85 | 2.2592 16 9 2.0 
Q 52 57.24 | 2.2537] 15 54 38.0 
9 55 12.30 | 2.2483] 15 40 8.8 
9 57 27-04 | 2.2430) 15 25 34.4 
YQ 59 41.46 | 2.23977| 15 10 55.0 
IO I 55-57 | 2.2335 | 14 56 10.6 
IO 4 9.36 | 2.2873| 14 41 21.4 
10 6 22.85 | 2.2002| 14 26 27.4 
10 8 36.03 | 20:72] 114 11 28.7 
10 10 48.91 | 2.2122} 13 56 25.5 
10 13. 1.50 | 2.2079] 13 41 17.8 
IO 15 13.79 | a.20a4| 13 26 5.8 
10 17 25.79 | 2.1977| 13 10 49.5 
10 I9 37-51 | 2.1930 12 §5 29.1 
10 21 48.95 | 2.1884 |N.12 40 4.6 
TUESDAY 1o. 

10 24 0.12 | 2.1839 [N.12 24 36.1 
10 26 11.02 | 2.179 | 12 Q 3.8 
10 28 21.05 | 2.1750} II 53 27.7 
10 30 32.02 | 2.1707| II 37 47.9 
IO 32 42.13 | 2.1664 11 22 4.6 
10 34 51.99 | 2.1623| IF 617.8 
10 37 1.64 | 2.158} 10 50 27.6 
LO 39 10.98 | 2.1542] 10 34 34.1 
10 4I 20.11 | 2.1502} 10 18 37.5 
10 43 29.01 | 2.1465| 10 2 37.7 
10 45 37-69 | 21427] 9 46 34.9 
10 47 46.14 | 2.1390 9 30 29.3 
10 49 54.37 | 2.1354 9 14 20.8 
10 52 2.39 | 2.2319 8 58 9.6 
IO 54 10.20 | 2.1286 8 41 55.8 
10 56 17.81 | 2.1258 8 25 39.4 
10 58 25.23 | 2.1220 8 9g 20.6 
II O 32.46 | 2.1189 7 52 59-5 
II 2 39-50 | 2.1158 7 36 36.1 
It 4 46.36 | 2.1128 7 20 10.5 
Il 6 53.04 | 2.1099 7 342.8 
Ir 8 59.55 | 2.1072 6 47 13-2 
Il IL §.QO | 2.1045 6 30 41.7 
1I 13 12.09 | 2.1018 614 8.4 
It 15 18.12 | 2.0993 IN. § 57 33-3 





Diff. 
for 
x Min. 


” 
13.482 
13. 585 
13.687 
13.788 
13.887 
13-983 
14.078 
14.172 
14. 204 
14-355 
14.443 
14.530 
14.615 
14.698 
14.780 
14.860 
14-939 
15.016 
15.091 
15.164 
1§.236 
15. 306 
1§-374 
15-442 


15-507 
15-570 
15.632 
15.692 
15.75% 
35.808 
15.864 
15.917 
150970 
16.022 
16.070 
16.117 
16. 164 
16. 208 
16.252 
16. 293 
16. 332 
16. 371 
16. 408 
16.444 
16.477 
16. 509 
16.540 
16. 570 
16, 598 

















Diff. Diff. 
Hour.| Right Ascension.| for Declination. for 
-| 1 Min 1 Min. 
WEDNESDAY 11. 
hm(‘°s 8 | ofr *” ” 
O | 11 15 18.12 | 2.0993 IN. § 57 33-3 | 16.598 
I | 11 17 24.01 | 2.0969 5 40 56.6 | 16.624 
2 | II Ig 29.75 | 2.0946 5 24 18.4 | 16.648 
3 | IL 21 35-36 | 2.0924 5 7 38.8 | 16.678 
4 | II 23 40.84 | 2.0902 4 50 57.8 | 16.693 
5 | 11 25 46.19 | 2.088 4 34 15.6 | 16.733 
6 | II 27 51.42 | 2.0862 4 17 32.2 | 16.732 
7 | 11 29 56.53 | 2.0843 4 O 47.7 | 16.750 
8} Il 32 1.54 | 2.0826 344 2.2] 16.766 
Q | Ir 34 6.44 | 2.0808 327 15.8 | 16.78 
10 | Ir 36 11.24 | 2.0792 3 10 28.5 | 16.704 
11 | rr 38 15.95 | 2.0777 2 53 40.5 | 16.805 
I2 | II 40 20.57 | 2.0763 2 36 51.9 | 16.85 
13 | Il 42 25.11 | 2.0750 220 2.7! | 16. 823 
14 | II 44 29.57 | 2.0738 2 3.13.1 | 16.830 
15 | Ir 46 33.96 | 2.0727 I 46 23.1 | 16.837 
16 | 11 48 38.29 | 2.0727 I 29 32.7 | 16.8 x 
17 | Ir 50 42.56 | 2.0707 I 12 42.2 | 16.843 
18 | 11 52 46.78 | 2.0699 O 55 51.5 | 16.845 
1g | II 54 50.95 | 2.0691 O 39 0.8 | 16.844 
20 | II 56 55.07 | 2.0684 O 22 10.2 | 16.843 
2X | 11 58 59.16 | 2.0679 IN. O 5 19.7 | 16.841 
22 | 12 1 3.22 | 2.0674 |S. O II 30.7 | 16.887 
23 | 12 3 7.25 | 2.0670 |S. 0 28 20.7 | 16.830 
THURSDAY 12. 
o | 12 § 11.26 | 2.0667 |S. 0 45 10.3 | 16.8a2 
I | 12 7.15.26 | 2.0666 I 1 59.4 | 16.814 
2/12 9 19.25 | 2.0664 1 18 48.0 | 16.805 
3 | 12 11 23.23 | 2.0664 I 35 36.0 | 16.793 
4 | 12 13 27.22 | 2.0665 I 52 23.2 | 16.760 
5 | 12 1§ 31.21 | 2.0667 29 9.6 | 16.766 
6 | 12 17 35.22 | 2.0670 225 5§.1 | 16.730 
7 | 12 19 39.2§ | 2.0673 2 42 39.6 | 16.733 
8 | 12 21 43.30 | 2.0677 2 59 23-1 | 16.715 
Q | 12 23 47.38 | 2.0682 316 5.4 | 16.694 
10 | 12 25 51.49 | 2.0689 3 32 46.4 | 16.673 
Ir | 12 27 55.65 | 2.0697 3 49 20.2 | 16.65 
IZ | 12 29 59.85 | 2.0704 4 6 4.5) 16.606 
13 | 12 32 4.10 | 2.0723 4 22 41.3 | 16.60% 
14 | 12 34 8.41 | 2.0743 4 39 16.6 | 16.57% 
15 | 12 36 12.78 | 2.0734 4 55 50.2 | 16.546 
16 | 12 38 17.22 | 2.0746 5 12 22.1 | 16.5x6 
17 | 12 40 21.73 | 2.0758 5 28 52.1 | 16.484 
18 | 12 42 26.32 | 2.0772 5 45 20.2 | 16.452 
19 | 12 44 30.99 | 2.0786 6 1 46.3 | 16.4r7 
20 | 12 46 35.75 | 2.0801 6 18 10.3 | 16.382 
21 | 12 48 40.60 | 2.0817 6 34 32.2 | 16.346 
22 | 12 50 45.55 | 2.0834 6 50 51.8 | 16.307 
23 | 12 52 50.61 | 2.0852 7 7 Qe | 16.268 
24 | 12 54 55-77 | 2.0869 |S. 7 23 24.0 | 16.297 





VIL. 


JUNE, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








i Diff. 
Hour.| Right Ascension.| for Declination. 
1 Min. 
FRIDAY 13. 
hm 8 8 nd ” 
O | 12 54 55-77 | 2.0869 |S. 7 23 24.0 
I | 1267 1.04 | 2.0889 7 39 36.4 
2{ 12859 6.44 | 2.0910 755 46.1 
3113 I 11.96 | 2.0930 8 11 53.2 
4/13 3 147-60 | 2.09s2 8 27 57.6 
§| 13 5 23-38 | 2-0975| 8 43 59.1 
6 | 13 7 29.30 | 2.0998] 8 59 57.7 
7113 9 35-36 |s-10a2} 8609 1§ 53-3 
8 | 13 81 41.56 | 2.1047 9 31 45.8 
9 | 13 13 47-92 | 2-072 9 47 35-1 
10 | 13 15 54-43 | 1099} IO 3 21.1 
11/13 18 .11 | a2147/ IOIQg 3.8 
12] I3 ZO 7.95 | @1154| 10 34 43.0 
13 | 33 22 14.96 | 9.2282| 10 50 18.7 
14 | 13 24 22.14 |@.xaxa/ Ir 5 §0.8 
1§ | 13 26 29.50 | 2.1042] II 2zr 19.3 
16 | 13 28 37.05 | 2.1273] I1 36 43.8 
17 | 13 30 44.78 | 2.3904 Ir 52 4.6 
18 | 13 32 §2.70 | 8.13397 | 12 7 21.4 
19 | 13 35 0.82 | 2.1370] 12 22 34.2 
20 | 13 37. 9.14 | 23403] 12 37 42.8 
21 | 13 39 17.66 | 2.1437 | 12 52 47.2 
22 | 13 41 26.38 | 2.1472; 13 7 47-4 
23 | 13 43 35-32 | 2.1507 |S.13 22 43.2 
SATURDAY 14. 
© | 13 45 44-47 | 2.1543 |S. 13 37 34-5 
I} 13 47 53-84 | 2.1980 | 13 52 21.3 
2 13 50 3.43 | 2-1637 14 7 3-4 
3 |-13 52 13.24 | 2.1654 | 14 27 40.8 
4 | 13 54 23.28 | 2.1693} 14 36 13.4 
5! 13 §6 33-56 | 2.2732| 14 50 41.1 
6 | 13 58 44.07 | s177a| 15 5 3.8 
7} 14 © 54.82 | 2.3812] 15 19 21.5 
81/14 3 5§.81 | 2.1852| 15 33 34.0 
9| 14 5 17.04 | 2.1892} 15 47 41.3 
10| 14 7 28.52 | 2.1933| 16 I 43.2 
II} 14 Q 40.24 | 2.1975{ 16 15 39.7 
12 | 14 II §2.22 | 2.2017| 16 29 30.8 
13 | 14 14 4.45 | 2.0060/ 16 43 16.3 
14! 14 16 16.94 | 22103] 16 56 56.1 
15 ' 14 18 29.69 | 2.8147} 17 10 30.2 
16 | 14 20 42.70 | 2.2191 | 17 23 58.4 
17 | 14 22 55.98 | 2.2435 | 17 37 20.7 
18 | 14 25 9.52 | 2.2879] 17 50 37.0 
19 | 14 27 23-33 | 2-0323| 18 3 47.3 
20 | 14 29 37.40 | 2.0368; 18 16 51.4 
21 | 14 31 51.75 | 2-04%4| 18 29 49.2 
22 | 14 34 6.37 | 2259] 18 42 40.7 
23 | 14 36 21.26 | 2.25905) 18 55 25.8 
241 14 38 36.43 | 2.25532 '/S.19 8 4.4 





tr re 


Diff. 
for 
t Min. 


16.2927 
16, 384 
16, 140 
16.096 
16.049 
16.001 
15.952 
15.901 
15-848 
15.704 
15.739 


1§.6a¢ 
150565 
15-504 
15.442 
15.378 
1§.§13 
15.247 
15.178 
15.109 
15.098 
14-966 
14.892 


14.817 
14.741 
14.662 
14-583 
140502 
14-420 
14-337 
14.252 
14. 165 
14.077 
13-987 
13.897 
13.805 
13.711 
13.636 
13.529 
13.421 
13.922 
13.822 
18.119 
13.016 
IZ 91Y 
12.805 
12.697 
12. 588 








Diff. 
Hour.| Right Ascension.| for Declination. 
t Min. 
SUNDAY 15. 
hm °s s x ” 
© | 14 38 36.43 | s.a5sx |S.19 8 4.4 
I | 14 40 51.87 | 2.2597/ 19,20 36.4 
2) 14 43 7-59 | %a643{ 19 33 1-7 
3 | 14 4§ 23-59 | 92-2690) I9 45 20.3 
4 | 14 47 39.87 | 2.2736 | 19 57 32.1 
5 | 14 49 56.43 | 2.2782) 20 9 36.9 
6 | 14 §2 13.26 | 2.2809 | 20 21 34.7 
7 | 14 54 30.37 | 2-2875 | 20 33 25-5 
8 | 14 56 47.76 | 2.0922 | 2045 9.1 
9 | 1459 5-44 | 2.2969/ 20 56 45.5 
IO | 15 I 23.39 !.390%5| 22 8 14.5 
II | 1§ 3412.62 | a.9062/ 21 19 36.1 
IZ! 15 6 0.13 | 2.3108| 21 30 50.3 
13} 15 8 18.92 | 2.3155; 21 41 56.9 
14 | 1§ 10 37-99 | Sar; 21 52 55-9 
15 | 1§ 12 57-33 | 2-347] 22 3 47-2 
16 | 1§ 15 16.95 | 2.3292 | 22 14 30.7 
17 | 15 17 36.84 | 2.33897; 2225 6.4 
18 | 15 19 57.00 | 2.9383 | 22 3§ 34.1 
IQ | 1§ 2217.43 | 2.3498 | 22 45 §3.8 
20 | 15 24 38.14 | 2.3473 2256 5.5 
2I } 15 26 59.12 | 2.3538| 23 6 g.0 
22 | 15 29 20.36 | 2.3562; 2316 4.3 
23 | 15 31 41.86 | 2.3605 |S. 23 25 §1.3 
MONDAY 16. 
© | 15 34 3.62 | 2.3648 |S. 23 35 29.9 
I | 15 36 25.64 | 2.3692{ 2345 O.1 
21 15 38 47.92 | 2.3734| 23 54 21.8 
3 | 15 42 10.45 | 23775} 24 3 34-9 
4 | 15 43 33-22 | 2.3817} 24 12 39.4 
5 | 15 45 56.25 | 2.3858 | 24 21 35.3 
6 | 15 48 19.52 | 2.3898 | 24 30 22.4 
7 | 15 50 43.03 | 2.3937| 24 39 0.6 
8 | 15 53 6.77 | 23977) 24 47 29.9 
9 | 1§ 55 30-75 | 2-4015 | 24 §5 50.3 
IO | 15 57 54-95 | 2-4053/ 25 4 1.7 
Ir | 16 0 19.38 | 2.4090] 25 12 4.0 
12 | 16 2 44.03 | 2-4126| 25 19 §7.3 
13 | 16 5 8.89 | a.4162]} 25 27 41.3 
14 | 16 7 33-97 | 24197| 25 35 16.1 
15 | 16 9g 59.25 | 2-4230/ 25 42 41.6 
16 | 16 12 24.73 | 24263! 25 49 57.8 
17 | 16 14 50.41 | 2-4296| 2557 4.6 
18 | 16 17 16.28 | 2.4327] 26 4 1.9 
1g | 16 19 42.33 | 2-4357| 26 10 49.8 
20 | 16 22 8.56 | 2.4386] 2617 28.2 
21 | 16 24 34.96 | 2.4414! 26 23 56.9 
22 | 1627 1.53 | 2.4442] 26 30 16.1 
23 | 16 29 28.26 | 2.4468 | 26 36 25.6 
24 | 16 31 55.15 | 2.4494 |S. 26 42 25.4 





69 


for 
i Min. 


12. 588 
18.477 
12. 366 
12.2568 
12.138 
18.088 
23.905 
11.787 
11.666 
1X. 543 
11.492 
rz.298 
11.173 
11,047 
10.919 
10.790 
10, 660 
10. §28 
10. 395 
10. 962 
10, 197 
9-990 
9.858 
9-713 


9. $73 
9- 432 
9.290 
9-147 
9.003 
8.857 
8.710 
8.563 
8.415 
8.265 
8.114 
7963 
7.811 
7-657 
7+ 502 
7°37 
7+ 192 
7-034 
6.877 
6.719 
6.559 
6.399 
6.239 
6.077 
5-915 





10 


Hour. 





COs} uh wd HO 


JUNE, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff, 
for 
1 Min. 





Diff. 


Declination. for 





TUESDAY 17. 


h m 8 8 o ad ” 
16 31 55.15 | 2.4494 |S.26 42 25.4 | 5.915 
16 34 22.19 | 2.4538 | 26 48 15.41! 5.752 
16 36 49.37 | 2.4542 | 26 53 55-7 | 5.590 
16 39 16.69 | 2.4563 | 26 59 26.2 | 5.426 
16 41 44.13 | 2.458 | 27 446.8] 5.262 
16 44 11.70 | 2.4604| 27 9 57.6| 5.097 
16 46 39.39 | 2.4623} 27 14 58.4 | 4.931 
16 49 7.18 | 2.4641} 27 19 49.3 | 4.765 
16 51 35.07 | 2.4657] 27 24 30.2] 4.599 
16 54 3.06 | 2.4672 | 2729 41.2] 4-432 
16 56 31.14 | 2.4686 | 27 33 22.1 | 4.265 
16 58 59.29 | 2.4698 | 27 37 33-0 | 4.098 
17 I 27.52 | 2.4710 27 41 33-9 | 3-932 
17 3 5§-81 | 2.4720| 27 45 24.7 | 3.762 
17. 6 24.16 | 2.4729] 2749 5.3] 3.503 
17 8 52.56 | 2.4737| 27 52 35-9 | 3-426 
17 II 21.00 | 2.4743| 27 55 56.4 | 3.257 
17 13 49.48 | 9.4748] 2759 6.7 | 3.087 
17 16 17.98 | 2.4752 | 28 2 6.9] 2.919 
17 18 46.50 | 2.4754] 28 4 57.0| 2.750 
17 21 15.03 | 2.4755 | 28 7 36.9 | 2.58 
17 23 43-56 | 2.4754 | 28 10 6.6) a.qxx 
17 26 12.08 | 2.4753} 28 12 26.2 | 2.2428 
17 28 40.60 | 2.4751 |S.28 14 35.6 | 2.072 

WEDNESDAY 318. 

17 32 9.09 | 2.4746 |S. 28 16 34.9 ( 1.903 
17 33 37-55 | 2-4740| 28 18 24.0] 1.734 
17 36 5-97 | 2.4733] 2820 3.0] 1.565 
17 38 34-34 | 2-4723} 28 21 31.8] 1.396 
17 4% 2.65 | 9.4713| 28 22 50.5] 1.227 
17 43 30.90 | 2.4702| 28 23 59.1 | 1.059 
17 45 59-08 | 2.4691 | 28 24 §7.6] 0.891 
17 48 27.18 | 2.4677| 28 25 46.0/| 0.723 
17 50 55-20 | 2.4661 28 26 24.4 | 0.555 
17 53 23-12 | 2.4644 | 28 26 52.7 | 0.387 
17 55 50.93 | 2.4627! 28 27 10.9 | 0.221 
17 58 18.64 | 2.4607 | 28 27 19.1 |-0.054 
18 0 46.22 | 2.4586| 28 27 17.4 |+o.114 
18 3 13.67 | 2.4564] 2827 5.7] 0.278 
18 § 40.99 | 24541 | 28 26 44.0] 0.443 
18 8 8.16 | 2.4516| 28 26 12.5] 0.608 
18 10 35.18 | 2.4491 | 28 25 34.1 | 0.772 
18 13 2.04 | 2.4463| 28 24 39.8 0.937 
18 15 28.74 | 24434] 28 23 38.7 | 1.100 
18 17 55.26 | 2.4405 | 28 22 27.8} 1.262 
18 20 21.60 | 2.4374} 28 21 7.2] 1.424 
18 22 47.75 | 2.4342] 28 19 36.9 | 1.586 
18 25 13.71 | 2.4309] 28 17 56.9] 1.746 
18 27 39-46 | 2.4274] 2816 7.3] 1.906 
18 30 5.00 | 2.4238 |S.28 14 8.21 2.066 


x Min. 


our. 


Cons Hin & Ww YN Ht O 


eS a SSS RSS © === NESS ac hp r SS S-SSSSSSSSS  usssS  eD 





Right Ascension. 





Diff. 
for 
t Min. 





Declination. 


THURSDAY 109. 


hm °s 8 o ” 

18 30 5.00 | 2.4238 |S.28 14 8.2 
18 32 30.32 | 2.4202} 28 11 §9.5 
18 34 55-42 | 2.4163 28 9 41.3 
18 37 20.28 | 2.4144} 28 7 13.6 
18 39 44.91 | 2.408 | 28 4 36.6! 
18 42 9.29 | 2.4093) 28 1 §0.2 | 
18 44 33-43 | 24002 | 27 58 54.5 
18 46 57.31 |:2.39598{ 27 55 49-5 
18 49 20.92 | 2.3912 | 27 52 35-4 
18 51 44.26 | 2.387] 27 49 12.2 
18 54 7-33 | 2.382| 2745 39.8 
18 56 30.12 | 2.3774| 27 41 58.4 
18 58 52.62 | 2.3706 | 2738 8.1 
IQ 1 14.83 | 2.3677} 2734 8.8 
19 3 36.74 | 2.3647| 27 30 0.7 
19 5 58.36 | 2.3577; 27 25 43.8 
19 8 19.67 | 2.3595 | 27 21 18.2 
IQ 10 40.66 | 2.3473] 27 16 43.9 
19 IZ 1.34 | 23420 27 12 1.0 
IQ 15 21.70 | 2.3366} 27 7 9.6 
19 17 41.73 | 2-331 27 2 97 
19 20 1.43 | 2.3256| 2657 1.4 
19 22 20.80 | 2.3000| 26 51 44.7 
19 24 39.83 | «.3143 |S. 26 46 19.8 

FRIDAY 20. 

1g 26 58.52 | 2.9086 |S. 26 40 46.7 
19 29 16.86 | 2.3028; 2635 5.4 
19 31 34.86 | 2.2971 | 26 29 16.1 
IQ 33 52-51 | 2.2912 | 26 23 18.8 
19 36 9.80 | 2.282 | 26 17 12.5 
19 38 26.73 | 2.9792| 2611 0.4 
IQ 40 43.30 | 2.0732 | 26 4 39.5 
IQ 42 59.51 | 2.9672] 25 58 10.9 
19 45 15.36 | 2.2610] 25 51 34.7 
19 47 30.84 | 2.9549) 25 44 §0.9 
19 49 45-95 | 2.2487] 25 37 59.6 
19 52 0.68 | 2.2424} 25 31x 0.8 
19 54 15-04 | 2.2362) 25 23 54-7 
19 56 29.02 | 2.2999] 25 16 41.3 
19 58 42.63 | 2.2937| 25 9 20.7 
20 O 55.86 | 2.2173/ 25 I §3.0 
20 3 8.70 | 2.2109] 24 §4 18.3 
20 5 21.17 | 2.2047] 24 46 36.6 
20 7 33-26 | 2.1983] 24 38 47.9 
ZO Q 44.96 | 2.1918 | 24 30 52.4 
20 11 56.28 | 2.1854] 24 22 50.1 
20 14 7-21 | 2.3790 24 14 qI.2 
20 16 17.76 | 2.1726| 24 6 25.6 
20 18 27.92 | 2.1662} 2358 3.5 
20 20 37.70 | 2.1897 1S. 23 49 34.9 





Diff. 
for 
i Min. 





2.066 
2. 224 
2.382 
2.539 
2.695 
2.851 
3.006 
3-559 
§-3IF 

3-463 
3-615 
3-764 
3-933 


4.208 
4-354 


4-Gg2 
4-786 
4-938 
3.068 
5.208 
5-347 
5-484 


5.60 
3-755 
5-888 
6.022 
6.153 
6.283 
6.412 


JUNE, 1918. 
GREENWICH MEAN TIME. 


THE MOQN’S RIGHT ASCENSION AND DECLINATION. 


tl min 





Diff. 
for 
t Min. 





Declination. 


SATURDAY 21. 


'hmiis 
0 | 20 20 37.70 
I | 20 22 47.09 
2| 20 24 56.10 
3! 2027 4.72 
20 29 12.96 
20 31 20.82 
20 33 28.29 
20 35 35.38 
20 37 42.09 
20 39 48.42 
20 41 54-37 
20 43 59-94 
2046 5.13 
20 48 9.94 
20 §0 14.39 
20 §2 18.46 
20 54 22.15 
20 56 25.48 
20 58 28.44 
2I O 31.04 
21 2 33.27 


21 4 35-14 
21 6 36.65 
21 8 37.80 





BSESBSE BCR Gnas 
OW con Hu hw NHN Ft OW 6O~)] Qin > 
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wt 


21 10 38.60 
21 12 39.05 
21 14 39.14 
21 16 38.89 
21 18 38.30 
21 20 37.37 
21 22 36.10 
2 24 34-49 
2% 26 32.55 
21 28 30.28 
21 30 27.68 
21 32 24.76 
21 34 21.52 
21 36 17.96 
21 38 14.09 
2140 9.9! 
16! 21 42 5.42 
17 | 21 44 0.63 
18 | 21 45 §5-54 
19 | 21 47 50.15 
20. 21 49 44.48 
21 | 21 51 38.51 
22 | 21 53 32.26 
23 | 21 55 25.72 
241 21 57 18.91 


CO~] CQhtn & Ww DH PO 


© 


10 
Il 
12 
13 
14 

15 | 





2.1533 
| 2.1469 
| 2.2405 
201342 
2.1277 
2.1213 
2.1150 
2. 1087 
2.1023 


2238 2.4 
22 28 38.9 
2219 9.7 
22 9 34-9 
21 59 54-4 
2150 8.4 
21 40 17.0 
21 30 20.2 
21 20 18.1 
2I 10 10.7 
20 59 58.1 
20 49 40.5 
20 39 17-9 
20 28 50.3 
20 18 17.8 


2.0162 |S.20 7 40.4 
SUNDAY 22. 
2.0104 |[S. 19 56 58.3 


2.0045 
1.9987 
1.9930 
1.9873 
1.9817 
1.9760 
1.9704 
1.9649 
1.9594 
1.9540 
1.9487 
1.9433 
1.9382 
1.9329 
1.9277 
1.9227 
¥.9%77 
1.9127 
1.9078 
1.9030 
1. 8982 
1. 8934 
1.8887 


19 46 11.5 
19 35 20.1 
IQ 24 24.2 
1g 13 23.8 
1g 2 18.9 
18 51 9.6 
18 39 56.1 
18 28 38.3 
18 17 16.3 
18 5 50.2 
17 54 20.1 
17 42 46.0 
17 3% 7-9 
17 19 26.0 
I7 7 40-3 
16 55 50.8 
16 43 57-7 
16 32 0.9 
16 20 0.5 
16 7 56.6 
15 55 49-3 
15 43 38.6 
15 31 24-5 


1.8842 1S.1§ Ig 7.2 





Diff. 
for 
t Min. 


8.530 
8.635 
8.739 
8.843 
8.946 
92047 
9-147 
9-246 
9- 343 
9-439 
9-533 
9.627 
9-721 
9.812 
9-902 
9991 
10.079 
10, 166 
10. 2§2 
10. 935 
10.418 
10. §01 
10. §82 
10.662 


10.741 
10. 818 
10, 894 
10.970 
11.044 
II.I17 
1I.1g0 
11.261 
1I.332 
11.401 
11.468 
120535 
11.602 
11.667 
11.730 
13.793 
11.835 
11.916 
11.977 
12.036 
12.093 
12.150 
32.207 
12. 262 
12. 316 


our. 
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Diff. 
Right Aecension.| for Declination. 
r in. 
MONDAY 323. 
hm i =°3: s > ' ” 
21 §7 18.91 | 1.8842 |S.1§ 19 7.2 
21 59 11.82 | 1.8797| 15 6 46.6 
22 I 4.47 | 1.8752] 14 54 22.9 
22 2 56.85 | 1.8707} 14 41 56.0 
22 4 48.96 | 1.8664,| 14 29 26.1 
22 6 40.82 | 1.8622| 14 16 53.2 
22 8 32.42 | 1.8680) 14 417.3 
22 10 23.78 | 1.8539 13 51 38.5 
22 12 14.89 | 1.8498 | 13 38 56.8 
2214 5§.76 | 1.8458| 13 26 12.3 
22 15 §6.39 | 1-818 | 13 13 25.1 
22 17 46.78 | 1.838 | 13 O 35.2 
22 19 36.95 | 1.8942| 12 47 42.6 
22 21 26.89 | 1.8305 | 12 34 47.4 
22 23 16.61 | 1.8268 | 12 21 49.7 
2225 6.11 | 1.8a32/ 12 8 49.4 
22 26 55.40 | 1.8197] I §5 46.7 
22 28 44.48 | 1.8163} II 42 41.6 
22 30 33-36 | 1.8130] II 29 34.1 
22 32 22.04 | 13.8097| II 16 24.3 
22 34 10.52 | 1.8064] II 312.3 
22 35 58.81 | 1.833 | 10 49 58.0 
22 37 46.92 | 1.8002/ 10 36 41.6 
22 39 34.84 | 1.7972 |S. 10 23 23.0 
TUESDAY 24. 

22 41 22.59 | 1.7943 |S.10 10 2.4 
22 43 10.16 | 1.7915 9 56 39-7 
22 44 57-57 | 1.7887 9 43 15.0 
22 46 44.81 | 1.7860 9 29 48.4 
22 48 31.89 | 1.7833 9g 16 19.9 
22 §0 18.81 | 1.787 9 249.6 
2252 5§.58 | 1.7782 8 49 17-4 
22 53 §2.20 | 1.7759 8 35 43-4 
22 55 38.69 | 1.7737 8 22 7.7 
22 57 25.04 | 1.7733 8 8 30.4 
22 59 11.25 | 1.7692 7 54 51.4 
23 0 57.34 | 1.7671 7 41 10.8 
23 2 43.30 | 1.7650 7 27 28.6 
23 4 29.14 | 1.7631 7 13 44-9 
23 6 14.87 | 1.7612 6 59 59.8 
23 8 0.49 | .7504 6 46 13.2 
23 9 46.00 | 1.7577 6 32 25.2 
23 II 31.41 | 1.756x 6 18 35.9 
23 13 16.73 | 167545 6 4 45.2 
23 1§ 1.95 | 1.7530 5 50 53-3 
23 16 47.09 | 1.7516 5 37 0.2 
23 18 32.14 | 1.7502 5 23 5.8 
23 20 17.12 | 1.7490 5 9 10.3 
23 22 2.02 | 1.7478 455 13-7 
23 23 46.86 | 1.7467 1S. 4 41 16.0 


12 $16 
12369 
12.422 
12.473 
12.§23 
120573 
12.622 
12.671 
12.718 
12.764 
12.809 
12.854 
12.898 
12.941 
12.983 
13.085 
13.065 
13.105 
130144 
13.182 
13.219 
13.296 
13.298 
13.327 


13. 362 
13.304 
13-427 
13.460 
13-492 
13.522 
13.551 
13.581 
13.608 
13-636 
13.663 
13.690 
13-716 
13-740 
13.704 
13.788 
13.822 
13.833 
13.855 
13-875 
13-896 
13.916 
13-934 
13.952 
13.970 
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21 
22 
23 
24 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension. pit. Declination. 
x Min. 
WEDNESDAY 325. 
hm =°: 8 or" 
23 23 46.86 | 1.7467 |S. 4 41 16.0 
23 25 31.63 | 1.7457| 4 2717.3 
23 27 16.35 | 1.7448 4 1317.6 
2329 1.01 | 3.7439 3 59 16.9 
23 30 45.62 | 1.7431 3 45 15.3 
23 32 30.18 | 1.7423 3 31 12.8 
23 34 14-71 | 3.7417 317 9-4 
23 35 59-20 | 1.7412 3 3 5-3 
23 37 43-66 | 1.7408] 8249 0.4 
23 39 28.10 | 1.7404 2 34 54.8 
23 41 12.51 | 1.740% 2 20 48.5 
23 42 56.91 | 1.7398 2 641.5 
23 44 41.29 | 13-7397 I 52 34-0 
23 46 25.67 | 1.7397 1 38 25.9 
23 48 10.05 | 1.7397 I 24 17.3 
23 49 54-43 | 1.7398 110 8.2 
23 51 38.82 | 1.7399 Oo 55 58.6 
23 53 23-22 | 1.7402 oO 41 48.6 
23 55 7-64 | 1.7405 0 27 38.3 
23 56 52.08 | 1.7409 |S. 0 13 27.6 
23 58 36.55 | t.7414 |N. O 0 43.4 
O O 21.05 | 1.7419 O 14 54.7 
O 2 5.58 | 1.7426 029 6.1 
© 3 50.16 | 1.7434 IN. 0 43 17.8 
THURSDAY 26. 
© 5 34.79 | 1.7442 [N. 0 §7 29.6 
O 7 19.47 | 174523 I Xr 41.5 
O Q 4.20 | 1.7460 I 25 53-4 
0 10 48.99 | 1.7471 I 40 5.4 
O 12 33.85 | 1.7482 I 54 17.4 
© 14 18.78 | 1.7495 2 8 29.3 
O16 3.79 | 1.7508 222 41.1 
0 17 48.88 | 1.7522 2 36 52.8 
O 19 34-05 | 1.7537 251 4-3 
O 21 19.32 | 1.7552 3 5 15.6 
023 4.68 | 1.7568 3 19 26.6 
O 24 50.14 | 1.7586 3 33 37-3 
O 26 35.71 | 1.7604 347 47-7 
O 28 21.39 | 1.7622 4 1 57-7 
0 30 7.18 ! 1.7642 416 7.3 
O 31 53.09 | 1.7662 4 30 16.4 
O 33 39-13 | 1.7684 4 44 25.0 
O 35 25.30 | 1.7706 4 58 33.0 
O 37 11.60 | 1.7729 5 12 40.5 
© 38 58.05 | 1.7753] 5 26 47.3 
O 40 44.64 | 1.7777| 5 40 53-4 
O 42 31.38 | 1.7802 5 54 58.8 
O 44 18.27 | 1.7828 6 9 3.5 
0 46 5.32 | 1.7856 623 7.4 
© 47 52.54 | 1.7884 IN. 6 37 10.4 








Diff. 
for fHour. 
1 Min. 


© C~? tn B® WH WD HO 











Right Ascension. for Declination. 
1 Min. 
FRIDAY 27. 

hm =°s: 8 o ? ” 

O 47 52-54 | 1.788% IN. 6 37 10.4 
0 49 39-93 | 1-7913 6 51 12.5 
© 51 27.50 | 1.7942 7 513.6 
O 53 15.24 | 1.7972 7 19 13-7 
055 3-17 | 1.8004 7 33 12.8 
O 56 51.29 | 1.8037 747 10.8 
o 58 39.61 | 1.8070 8 1 7.7 
I 0 28.13 | 1.8104 815 3.4 
I 2 16.86 | 1.8138 8 28 57.8 
I 4 579 | 1.8173 8 42 50.9 
I 5 54-94 | 1.8210 8 56 42.8 
I 7 44.31 | 1.8247 g 10 33-3 
I 9 33-91 | 1.8286 Q 24 22.3 
I Il 23.74 | 1.8324 9 38 9.8 
I 13 13.80 | 1.8363 9 51 55.8 
KI5 4-10 | 1.8404 IO § 40.2 
I 16 54.65 | 1.846{ 10 19 23.0 
I 18 45.45 | 1.8&87| 10 33 4.0 
I 20 36.50 | 1.853 | 10 46 43.3 
I 22 27.82 | 1.8575| 11 0 20.8 
I 2419.40 | 1.8619} II 13 56.5 
I 26 11.25 | 1.8665 | II 27 30.2 
128 3.38 | 1.871z2| 1% 4% 2.0 
I 29 55-79 | 1.8758 |N.1L §4 31.7 


SATURDAY 28. 


3x 48.48 
33 41.46 
35 34-74 
37 28.32 
39 22.21 
41 16.40 
43 10.91 
45 5-74 
47 9.90 
48 56.38 
50 52.20 
52 48.36 
54 44-86 
56 41.71 
58 38.92 

o 36.48 

2 34-40 

4 32.69 

6 31.36 

8 30.40 
10 29.82 
12 29.62 
14 29.82 
16 30.41 
18 31.39 


BS NN DHNNNN DN DPD SY SHH He ee Oe Oe Oe ot Ot Oe 











14-087 
14.010 
13-993 
13-976 
13-957 
19.938 
13.918 
13-896 
13-875 
13-853 
13-829 
13.804 
13-779 
13-753 
13.787 
13.698 
13-669 
13-640 
13.610 
1§- 576 
13-546 
13-512 


13.478 


13-443 
13-407 
13-369 
13-33% 
13.292 
13-252 
13.212 
13.168 
13.125 
13.081 
13-035 
12.988 
12.942 
12. 892 
12.842 
12.795 
12.739 
Ta. 686 
12.632 
12.575 
120 $17 
12.4§9 
12. 400 
12.399 


1.8806 IN.I2 7 59.4 
1.885 IZ 21 24.9 
1.8905 12 34 48.2 

| 1-8956/ 1248 9.2 
1.9007 13 I 27.9 
1.9058 | 13 14 44.3 
I.QIIz 13 27 58.2 
1.9166] 1341 9.6 
r.9200] 13 54 18.4 
1.9275 14 7 24.6 
1.9332 | 14 20 28.1 
1.9388 | 14 33 28.8 

| 1.9446] 14 46 26.7 
1.9505 | 14 59 21.7 
1.9564 | I5 12 13.7 
1.96273 | 1525 2.7 
1.968; | 15 37 48.6 
1.9747 | 15 50 31-4 | 
1.9809} 16 3 10.9 
1.9872 | 1615 47.1 
1.9935 16 28 19.9 : 
2.0000] 16 40 49.2 
2.0066 | 16 53 15.0 
2.013% 17 § 37-2 

| 20197 IN.17 17 55-7 | 18.277 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 











_ Right Ascension. rs Declination. 
t Min. 
SUNDAY 29. 

hm =°s ; 8 . ? ad 

o| 218 31.39 | 2.0197 |N.17 17 55-7 
Ij 2 20 32.78 | 2.0a5| 17 30 10.4 
2 2 22 34.57 | 2.0332 I7 42 21.3 
3 | 2 24 36.77 | 2.0408] 17 54 28.3 
41 2 26 39.39 | 2.0471 | 18 6 31.3 
5 | 2 28 42.42 | 2.0541| 18 18 30.2 
6 | 2 30 45.88 | 2.0612} 18 30 25.0 
71 232 49-76 | 2.068] 18 4215.5 
8 | 2 34 54-07 | 2.07% | 18 54 1.7 
9 | 2 36 58.81 | 2.0%&7| 19 5 43.6 
10 | 239 4.00 |a.og01| 19 17 21.0 
1X] 241 9.62 | 2.0974] 19 28 53.8 
12] 2 43 15.69 | 2.1048| 19 40 21.9 
¥3 245 22.20 | 2.1122 1g 51 45-3 
141 247 29.16 | 2.1198! 20 3 3.9 
15 | 249 36.58 | 2.1975} 2014 17.6 
16 | 251 44.46 | 2.1351| 20 25 26.3 
17} 2 53 52-79 | 2-1427| 20 36 29.9 
18 | 256 1.59 | 2.1505] 20 47 28.3 
Ig | 2 58 10.85 | 2.158] 20 §8 21.4 
20 | 3 0 20.58 | 2.1661| 21 g Q.2 
21; 3 2 30.78 | 2.1739] 21 19 51.6 
22! 3 4.41.45 |2.1817/ 21 30 28.4 
23 | 3 6 52.59 | 2.1897 |N.2z1 40 59.6 

MONDAY 30. 

0 | 3 9 4-21 | 2.1977 |N.2I 51 25.1 
Ij} 3 11 16.31 | a.2057| 22 1 44.8 
2) 313 28.89 | 2.2137| 2211 58.5 
31 3 15 41.96 | 2.2218; 2222 6.2 
41 317 55-51 | 2.2098] 2232 7.8 
5 | 3 20 9.54 | 2.2379 2242 3.3 
61 322 24.06 | 2.2461} 22 51 52.4 
71 3 24 39-07 | 2.2542 23 ++I 35.1 
8 | 3 26 54.57 | 2.2644) 23 11 31.3 
9| 3 29 10.56 {| 2.2706; 23 20 41.0 
10, 3 31 27.04 | 2.2788, 2330 4.0 
Il; 3 33 44-02 | 22870 | 23 39 20.2 
12' 336 1.48 ‘2.2951 23 48 29.5 
13, 3 38 19.43 one 23 57 31.8 
14 3 40 37.88 (| 2.3116| 24 6 27.0 
1§' 342 56.82 | 2.3197) 24 15 15.0 
16! 3.45 16.25 | 2.3279| 24 23 55.8 
17 | 3.47 36.17 | 2.3361 | 24 32 29.2 
18 ' 349 56.58 | 2.3442] 24 40 55.1 
19 3 §2 17.48 | 2.3523) 24 49 13-4 
20 | 3.54 38.86 | 2.3605 | 24 57 24.0 
21° 357 0.73 | 2.368] 25 § 26.8 
22! 3 59 23.09 | 2.3767] 25 13 21.7 
23 | 4 1 45.93 | 2-387) 2521 8.6 
241 4 4 925 | 2.3987 IN.25 28 47.5 





Diff. 
for 
x Min. 


Diff. 
for 
1 Min 


Diff. 
for Declination. 


xr Min. 


our. Right Ascension. 














TUESDAY, JULY 1. 
12.3277 O 
12.213 
12.149 
12.083 
12.076 
11.948 
31.878 
11.806 
11.734 
11.661 
11.585 
11,§08 
11.429 
Io 350 
11.269 
12. 187 
11.103 
11.017 
10.949 
10. 841 
10.752 
10. 660 
10. 567 
10.472 


° e ad 


N.25 28 47.5 


7-580 


hmiesés 8 
4 4 9-25 | 2.3937 














PHASES OF THE MOON. 





New Moon 
First Quarter . . 
Full Moon ... . 
Last Quarter 


7 57-0 
4 37-3 
5 53°7 
5 40.8 


10. 376 
10.278 
10.179 
10.078 d h 


99767 @¢ Perigee ... . . June g 16.5 


8 
an € Apogee © 24 «14.7 
9-658 
9-549 
9-438 
9. 327 
9213 
9-097 
8.979 


-—_—— ——  -— 


_— ee see oe oR, 


Day of 
the 
Week. 


Day of the 
Month. 


JULY, 1913. 


AT GREENWICH APPARENT NOON. 


Apparent Right 
Ascension. 


Diff. for Apparent Decli- 


1 Hour. 


THE SUN'S 


nation. 


Semidiam- 
eter. 


Sidereal 
Time of 
Semidi- 
ameter 
Passing 
Me- 
ridian. 


Equation of 
Time, to be 


Added to 


Diff. 
for 


A rent ‘1 Hour. 
rime. 


ee ee es eT ee eee eee, ee ee 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 
SUN. 
Mon. 
Tues. 
Wed. 
Thur. 


Sat. 


SUN. 


Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 
Thur. 


Fri. 


An WN He 


7 
8 


9 


Io 
II 
I2 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


m $s 

39 14.97 
43 23.23 
47 31.23 


38.95 
46.36 


53-43 


51 
55 
39 


NANA ANAS 


4 O.14 
8 6.46 
12 12.38 


16 
20 


24 


28 


32 
36 


17.88 
22.93 
27.52 


31.63 
35.26 
38.39 


40 
44 
48 


41.01 


43.12 
44.70 


52 45.76 
56 46.28 
O 46.25 


4 45.67 
8 44.53 
2 


I2 42.83 


16 
20 


24 


28 


32 
36 


40 


40.57 
37-73 
34.31 


30.31 
25-73 
20.56 
14.80 


00 00 CO CO CO 60 6O QO OO 0O oONN NNN NNN NINN NNN 


8 44 8.44 


s ° 4 o 
10.3501N.23, 8 46.6 


10.339 
10.328 


10.315 
10.301 
10.286 


10.271 


10.255 
10.238 


10.220 
10.201 
10.182 


10.162 
10.141 
10.120 


10.098 
10.076 


10.054 


10.032 
10.010 


9.987 


9-964 
9-941 
9-918 


9.894 
9.870 
9.846 


9.822 
9-797 
9-773 
9-748 


23 4.41.6 


22 3815.4 
22 24 54-7 


21 44 50.9 
21 35 42.7 


21 2612.5 
z1 1620.4 





20 21 40.1 |-29.50 
20 941.6| 30.36 
19 57 22.9| 31.20 


19 44 44.2 |-32.02 
19 31 45-7 | 32-84 
19 18 27.7 | 33.65 
IQ 4 50-4 |—34-45 
18 5054.1 35.24 
18 36 39.1 | 36.01 
1822 5.7| 36.77 


9.723)N.18 7 14.1 |-37.52 


a” 


15 45.66 
15 45-65 
15 45-64 


15 45-64 
15 45-65 
15 45-66 


15 45.67 
15 45.69 
15 45.72 


15 45-76 
15 45.80 
15 45.84 


15 45.88 
15 45-93 
1§ 45-99 


15 46.05 
15 46.11 


15 46.17 


15 46.23 
15 46.29 
15 46.36 


15 40.44 
15 46.52 
15 46.60 


15 46.69 
15 46.78 
15 46.88 


15 46.98 
15 47.08 
T5 47-19 
1§ 47-30 


15 47.42 


68.76 
68.73 
68.69 


68.65 
68.61 
68.56 


68.51 
68.46 
68.40 


68.34 
68.28 
68.22 


68.16 


68.09 
68.02 


67.95 
67.88 
67.80 


67.73 
67.65 


67.57 


67.49 
67.41 
67.32 


67.24 
67.15 
67.07 


66.98 
66.90 
66.81 
66.73 


66.64 


™ s 


R 


3 39-57 | 0-491 
342.24 | 0-481 
3 53-65 | 0-470 


4 4.78 
4 15.60 | 


4 26.09 


4 36.21 


445.95 
4 55-28 


5S 419 
5 12.66 
5 20.67 


5 28.21 
5 35-26 


6 13.10 
6 15.40 
617.14 


6 18.31 
6 18.92 
6 18.95 


6 18.40 
6 17.27 
6 15.55 
6 13.23 


6 10.32 


0.457 
0.444 
0.429 


0.414 
0.397 
0.380 


0.362 
0.343 
0.324 


Oo. 304 
0.284 
0.263 


0.242 
0.220 
0.198 


0.176 


0.153 
0.130 


0.107 
0.084 
0.061 


0.037 
0.013 


O.OI!I 


0.035 


0.059 
0.084 


0.109 


0.134 





NorTs. -—The mean fime of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidereal time 
The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 


JULY, 1918. 


AT GREENWICH MEAN NOON. 







THE SUN’S 














19 


Equation of Sidereal Time, 
5 ace eo 
Apparent Decli- | Diff. for] Mean Time Sua. 
nation. 1 Hour. 

° , ” ” m s s h m 3 
N.23 8 47.2 — 9.70] 3 30.53 | 0.49116 35 43.82 
23. 4 42.3| 10.71] 3 42.21 | 0.48176 39 40.38 
23. 0 13.1 | 11.72] 3 53.62 | 0.47016 43 36.94 
22 55 19.8|-12.72] 4 4.75 | 0.45716 47 33.50 
22 50 2.5| 13.721 4 15.57 | 0.44416 51 30.06 
22 44 21.3] 14.71] 4 26.06 | 0.42916 55 26.61 
7 .3 59.35 22 38 16.4}-15.69] 4 36.18 | 0.41416 59 23.17 
7 8 5.65 22 31 48.0| 16.67] 4 45.92 |0.39717 3 19.73 
7 12 11.54 22 24 56.2| 17.64] 4 55.25 |0.380] 7 7 16.29 
7 16 17.01 22 17 41.2 |-18.60] 5 4.16 |0.36217 11 12.85 
7 20 22.04 22 10 3.1] 19.56] 5 12.63 | 0.34317 15 9.40 
7 24 26.61 22 2 2.3| 20.51] § 20.64 |0.32417 19 5.96 
7 28 30.70 21 53 38.9 |-21.44] 5 28.18 | 0.30417 23 2.52 
7 32 34.31 21 44 53.0| 22.37] 5 35.23 | 0.28417 26 59.08 
7 36 37.43 21 35 44.9| 23-30] 5 41.79 | 0.263] 7 30 55.64 
7 40 40.04 21 26 14.8 |-24.21] 5 47.84 | 0.24217 34 52.20 
7 44 42.13 21 16 22.9| 25.11] 5 53-38 | 0.220] 7 38 48.75 
7 48 43.70 21 6 9.3] 26.01] 5 58.39 | 0.19817 42 45.31 
7 52 44.75 20 55 34.3 |-26.90] 6 2.88 | 0.17617 46 41.87 
7 56 45.26 20 44 38.1| 27.78] 6 6.83 | 0.15317 50 38.42 
8 O 45.22 20 33 21.0| 28.64] 6 10.24 | 0.130] 7 54 34.98 
8 4 44.63 20 21 43.2 |-29.50] 6 13.10 | 0.107] 7 58 31.54 
8 8 43.49 20 9 44.9] 30.35] 6 15.40 |0.084[8 2 28.10 
8 12 41.79 IQ 57 26.2| 31.19] 6 17.14 |0.061] 8 6 24.66 
8 16 39.53 IQ 44 47.6 |-32.02} 6 18.31 | 0.037] 8 I0 21.21 
8 20 36.69 19 31 49.2| 32.84] 6 18.92 | 0.013] 8 14 17.77 
8 24 33.27 19 18 31.2| 33-65] 6 18.95 |o.011] 8 18 14.33 
8 28 29.28 19 4 54.0 |-34.451 6 18.40 | 0.03518 22 10.88 
8 32 24.71 18 §0 57.8| 35.23] 6 17.27 |0.059] 8 26 7.44 
8 36 19.55 18 36 42.9| 36.00] 6 15.54 | 0.084] 8 30 4.00 
8 40 13.79 18 22 9.5| 36.77] 6 13.23 | 0.109] 8 34 0.56 
8 44 7.44 723)N.18 7 18.0|-37.52] 6 10.33 |0.134] 8 37 57.11 


Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declina- 
tions are decreasing. 


Diff. for x Hour, 
+9°*.8565. 
(Table III.) 
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Day of the 
Month. 


| 


oOo oOOnN Ann ® w 


II 
I2 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


Day of the 
Year. 


182 
183 
184 


185 
186 
187 


188 
189 
190 


IQI 
192 


193 


194 
195 
196 


197 
198 


199 


200 
201 
202 


203 
204 
205 


206 
207 
208 


209 
210 
211 
212 


213 


JULY, 


1913. 


III. 





AT GREENWICH MEAN NOON. 


THE SUN’S 
True Longitude. 
Diff. for 
x Hour 
A ¥ 

99 1 8.0] O 42.0 | 143.05 
99 58 21.3 | 57 55.2 | 143-05 
100 55 34-7 | 55 8.4 | 143.06 
IOI 52 48.2 | 52 21.7 | 143.06 
102 50 1.7 | 49 35.0 | 143.06 
103 47 15.1 | 46 48.2 | 143.06 
104 44 28.4 | 44 1.3 | 143.05 
105 41 41.6 | 41 14.3 | 143.05 
106 38 54.7 | 38 27.2 | 143.04 
107 36 7.6 | 35 40.0 | 143.04 
108 33 20.5 | 32 52.7 | 143.04 
109 30 33-3 | 30 5-3 | 143-04 
110 27 46.1 | 27 17.9 | 143.04 
III 24 59.0 | 24 30.6 | 143.05 
II2 22 12.0 | 21 43.4 | 143.05 
113 19 25.2 | 18 56.4 | 143.06 
114 16 38.7 | 16 9.8 | 143.07 
II5 13 52.5 | 13 23.5 | 143.09 
116 11 6.9 | 10 37.7 | 143.11 
17 8 21.9! 7 52.5 | 143.13 
118 5 37-5} 5 7-9 | 143.16 
11g 2 53.8 2 24.0 | 143.19 
119 60 10.8 | 59 40.9 | 143.23 
120 57 28.7 | 56 58.6 | 143.26 
T2I 54 47-5 | 54 17-2 | 143.30 
122 52 7.3 | 51 36.8 | 143.34 
123 49 28.0 | 48 57.4 | 143.38 
124 46 49.7 | 46 18.9 | 143.42 
125 44 12.4 | 43 41-5 | 143-47 
126 41 36.2 | 41 5.2 | 143-51 
127 39 1.1 | 38 29.9 | 143.56 
128 36 27.0 | 35 55.6 | 143.60] +0.25 

| 











Latitude. 





0.007 2157 
0.007 2210 
0.007 2236 


0.007 2236 
0.007 2209 
0.007 2155 


0.007 2075 
0.007 1970 
0.007 1841 


0.007 1690 
0.007 1518 
0.007 1326 


0.007 1116 
0.007 0889 
0.007 0647 


0.007 0389 
0.007 OL17 
0.006 9831 


0.006 9530 
0.006 9215 
0.006 8885 


0.006 8539 
0.006 8177 
0.006 7799 


0.006 7404 
0.006 6990 
0.006 6557 


0.006 6104 | 
0.006 5630 
0.006 5133 
0.006 4613 


0.006 4069 





Logarithm of the 
Radius Vector of Dift. for for 
the Earth. 






—11.0 
11.6 
12.2 


—12.8 
13.4 
14.0 


—14.7 
15.4 
16.1 


—16.9 
17-7 


—19.4 


20.4 
21.3 
22.3 


——— — Oe 


— 23-3 


Norg.—The longitudes in the column 4 are referred to the true equinox of their own date, 


while those in the column /’ arc referred to the mean equinox of the beginning of 
the Besselian fictitious year. 


18.5 | 


Mean Time of 
Sidereal Noon. 


49 


38 


19 


8 
25.10 
29.19 
33-28 


37-36 
41.45 
45-54 


49.63 
53-71 
57.80 


1.89 


5.98 
10.06 


14.15 
18.24 


22.33 


26.42 
30.50 
34-59 


38.68 


42.77 
46.86 


50.95 
55-03 
59-12 


3.21 
7-39 
11.39 


15.48 
19-57 
23.66 


27-74% 
31.83 


Diff. for x Hour, 
—9*°.8296. 
(Teble II.) 


IV. JULY, 1913. 47 
GREENWICH MEAN TIME. 










THE MOON’S 


Day of the Month. 










Midnight. 









Greenwich. | 1 Hour. 


o iad hd 






















15 45-4 157 19.98 | +1.997 | 57 43-87 | +1.978 | 22 
15 51.8 | 15 57.9158 7.26] 1.913 | 58 29.64] 1.809 
16 3.6} 16 8.8158 50.55| 1.667 /59 9.52] 1.487 












16 13.3 | 16 17.1 
16 20.1 | 16 22.2 
16 23.4 | 16 23.8 






59 26.13 | +1.275 


59 50.96} 0.781 
60 3.36 | +0.252 


59 40.03 | +1.038 
59 58.75 | +0.517 
60 4.83 | —0.004 























16 23.4 | 16 22.2 
16 20.4 | 16 17.9 
16 15.0 | 16 11.6 


60 3.31 | —0.246 
59 52.19 | 0.663 
59 32-37 | 9.970 


59 59.00 | —0.467 


59 43.20; 0.831 
59 20.01 1.084 


















16 7.9|16 4.0 
15 59-9 | 15 55.6 
15 51.3 | 15 47.0 


58 51.98 | —1.234 
58 21.38 | 1.304 


57 49.76 | 1.323 


59 6.44 | —1.172 
58 36.89 | 1.278 
58 5.62/| 1.320 






























57 18.13 | —1.308 
56 47.08 | 1.277 
56 16.90! 1.234 


57 33-90 | —1.319 
57 2.51 | 1.294 
56 31.86] 1.259 


15 42.7 | 15 38.4 
15 34-2 | 15 29.9 
1§ 25.8 | 15°21.7 


















56 2.26 | —1.205 


55 34.20 1.130 
55 8.27]! 1.023 


55 48.01 | —1.170 
§5 20.91 1.082 


54 56.41 | 0.954 


15 17.7 | 15 13.8 
5 tO.n | 15 6.5 


15 3.0] 14 59.8 
















54 35-52 | -0.778 
54 19.47 | 0.550 
54 9-57 | —0.267 


54 45-44 | —0.872 
54 26.81 | 0.670 


54 13.67 | 0.415 


14 56.8 | 14 54.1 
14 51.7 | 14 49.7 
14 48.2 | 14 47.0 





























54 7.06 | +0.066 


54.13.10] 0.442 
54 28.52 | 0.846 


14 46.4 | 14 46.4 154 7.31 | —0.106 
14 46.9 | 14 48.0154 8.95 | +0.251 
14 49.8 | 14 52.2 154 19.60| 0.643 


















14 55-3 | 14 59-0 | 54 39.89 | +1.049 | 54 53.71 | +1.254 
15 3-5 | 15 8.5155 9.96! 1.453 | 55 28.54] 1.640 
15 14.2 | 15 20.4 155 49.29] 1.814 | 56 12.02 | 1.969 


15 27.1 | 15 34.1 156 36.47 | +2.100 | 57 2.31 | +2.200 
15 41.4 | 15 48.8 157 29.13 | 2.260 | 57 56.45 | 2.284 
15 56.2 | 16 3.6 158 23.75 | 2.259 | 58 50.43| 2-180 
16 10.5 | 16 16.9 159 15.85 | 2.047 | 59 39.36| 1.862 


16 22.6 | 16 27.5 }60 0.35 | +1.628 | 60 18.26 | +1.350 
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JULY, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 











Diff. Diff. 
Right Ascension.| for Declination. for 
r Min. 1 Min. 
TUESDAY 1. 
h m 8 8 ° ’ w ” 
4 4 9-25 | 2.3927 IN.25 28 47.5 | 7.580 
4 6 33-05 | 2.4007] 25 36 18.2 | 7.442 
4 8 57.33 | 2.4086) 25 43 40.5 | 7.303 
4 11 22.08 = 2.4164 | 25 50 54.5 | 7.162 
4 13 47-30 | 2.4442] 25 58 0.0] 7.019 
4 16 12.99 | 2.4320] 26 4 56.8] 6.875 
4 18 39.14 | 2.4997| 26 II 45.0 | 6.730 
421 §.75 | 2-4473| 26 18 24.4 | 6.583 
4 23 32.82 | 2.4550] 26 24 54.9 | 6.433 
426 0.35 | 2-4625} 26 31 16.4 | 6.283 
4 28 28.32 | 2.46099| 26 37 28.9 | 6.132 
4 30 56.74 | 2.4773| 26 43 32.2] 5.978 
4 33 25.60 | 2.486| 2649 26.2 | 5.822 
4 35 54.89 | 2.4918] 26 55 10.8 | 5.665 
4 38 24.61 | 2.498] 27 0 46.0| 5.507 
4 40 54.76 |25060| 27 611.71 5.347 
4 43 25-33 | 2.5229 27 II 27.7 | $.186 
445 56.31 | 2.5197) 27 16 34.0] 5.023 
4 48 27.69 | 2.5264 | 27 21 30.5 | 4.858 
4 50 §9.48 | 2.5331 | 27 2617.0} 4.692 
4 53 31.66 | 2.5396 | 27 30 53.5 | 4-525 
456 4.23 | 2.5460] 27 35 20.0 | 4.357 
4 §8 37.18 | 2.5522! 27 39 36.3 | 4.186 
5 1 10.50 | 2.558 [N.27 43 42.3 | 4.0% 
WEDNESDAY 32. 

5 344.19 | 2.5645 [N.27 47 38.0 | 5.842 
5 618.24 | 25704 | 27 51 23-3 | 3-668 
& §8 52.64 | 2.5762} 27 54 58.1 | 3.492 
5 11 27-38 | 2.5818} 27 §8 22.3 | 3.315 
514 2.45 | 2.5873| 28 1 35.9 | 3.137 
5 16 37.85 | 25927| 28 4 38.8] 2.958 
5 19 13-57 | 25978; 28 7 30.9 | 2-777 
5 21 49.59 | 2.6028} 28 10 12.1 | 2.596 
5 24 25.91 | 2.6078| 28 12 42.4] 2.413 
527 2.52 | 2.6196} 2815 1.7] 2.230 
5 29 39-42 | 2.6172] 28 17 10.0 | 2.046 
5 32 16.59 |2.6a17| 2819 7.2] 1.860 
5 34 54.02 | 2.6259} 28 20 53.2 | 1.673 
5 37 31.70 | 2.6300} 28 22 28.0] 1.485 
5 40 9.62 | 2.6340} 28 23 51.4 | 1.296 
5 42 47-78 | 2.6378} 2825 3.5 | 1.107 
5 45 26.15 | 2.6413} 28 26 4.2] 0.917 
5 48 4.73 | 2.6447] 28 26 53.5 | 0.726 
5 50 43.52 | 2.6480 | 28 27 31.3 | 0.533 
5 53 22.49 | 2.6510] 28 27 57.5 | 0-341 
5 56 1.64 | 2.6339| 28 28 12.2 |+o.148 
5 58 40.96 | 2.6566} 28 28 15.3 |-0.046 
6 1 20.43 | 2.6591 | 28 28 6.7/| 0.240 
6 4 0.05 | 2.6615| 28 27 46.5 | 0.434 
6 6 39.81 | 2.6637 IN.28 27 14.6 | 0.680 
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Diff. 

Right Ascension.| for Declination. 
1 Min. 
THURSDAY 3. 
hmi=“°s s ° ! - 
6 6 39.81 | 2.6637 IN.28 27 14.6 
6 919.69 | 2.6656; 28 26 30.9 
6 11 59.68 | 2.6673| 28 25 35.5 
6 14 39.77 | 2.6689 | 28 24 28.3 
6 17 19.95 | 2.6703) 28 23 9.3 
6 20 0.20 | 2.671%4| 28 21 38.5 
6 22 40.52 | 2.6725| 28 19 §5.9 
6 25 20.90 | 2.6733} 28 18 1.4 
628 1.32 | 2.6799{ 28 15 55.1% 
6 30 41.77 | 2-6743| 28 13 36.9 
6 33 22.24 | 2.6746); 2811 6.8 
6 36 2.72 | 2.6747} 28 8 24.9 
6 38 43.20 | 2.6745] 28 5§ 31.2 
6 41 23.66 | 2.6742) 28 2 25.6 
644 4.10 | 2.6737| 2759 8.2 
6 46 44.50 | 8.6729; 27 55 38.9 
6 49 24.85 | 2.6720| 27 51 §7.8 
652 5.14 | 2.6710} 2748 4.9 
6 54 45.37 | 2.6698) 2744 0.3 
6 57 25.52 | 2.6683 | 27 39 43-9 
7 0 5-57 | 2.6667 27 35 15.8 
J 245-52 | 26650! , 27 30 36.0 
7 § 25.37 |2-6631| 27 25 44.6 
7 8 5.09 | 2.6609 |N.27 20 41.5 
FRIDAY 4. 

710 44.68 | 2.6586 [N.27 15 26.8 
713 24.12 | 2.6561} 2710 0.5 
716 3.41 | 2.6535| 27 4 22.8 
7 18 42.54 | 2.6507} 26 58 33.6 
7 21 21.49 | 2.6477| 26 52 33.0 
7 24 0.26 | 2.6446} 26 46 21.0 
7 26 38.84 | 2.6413} 26 39 57.7 
729 17.22 | 2.6379} 26 33 23.1 
7 31 55-39 | 2-634 | 26 26 37.4 
7 34 33-35 | %-6307| 26 19 40.5 
737 11.08 | 2.6268| 26 12 32.5 
7 39 48.57 | 2.6228| 26 5 13.5 
7 42 25.82 | 2.6187| 25 57 43.5 
745 2.81 | 2.6144| 2550 2.6 
7 47 39-55 | 2-6ror 25 42 11.0 
750 16.02 | 2.6056] 25 34 8.6 
7 52 52.22 | 2.6010| 25 2§ 55.6 
755 28.14 | 2.5962) 25 17 32.0 
758 3-77 |2%s0%| 25 8 57.9 
8 ©O 39.11 | 2.585] 25 013.4 
8 314.15 | 258% | 24 51 18.5 
8 5 48.88 | 2.5762) 24 42 13.4 
8 8 23.30 | 2.5710] 24 32 58.1 
8 10 §7.40 | 2.5657/| 24 23 32.8 
8 13 31.18 | 2.5603 IN.24 13 57-5 





Diff. 
for 
xr Minn 


0. 630 
oO. 826 
1.018 


1.415 
3.612 


2.007 
2.204 
2.402 
2.600 
2.797 


3-198 


4-175 


4-954 


8. 48x 
8.655 
8.838 
9-000 
9-170 
9- 338 
9» 30$ 
9.673 
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JULY, 1913. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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Right Ascension. 





Dif~ 
for 


1 Min. 





Declination. 


SATURDAY 5. 


oR oRitoR odode -B- Hic -Hle He «He He -Hle Hie «Be -Iie «le oMle «He - He -He -Hle Ile «He -]- a 
> 
a 
N 
2) 


9 13 14.84 
9 15 39-46 
918 3.69 
9 20 27.54 
9 22 51.00 
9 25 14.09 
9 27 36.80 
9 29 59.12 
9 32 21.07 
9 34 42.05 
937 3-85 
9 39 24.67 
9 41 45-13 


6 a “ 


3 
2.5603 |N.24 13 57.5 


2.5547 
2.5490 
2.5434 
2.5377 
2.5319 
2.5260 
2. 5200 
2.5140 
2.5080 
2. 5019 
2. 4958 
2.4896 
2.4833 
2.4770 
2. 4708 
2.4645 
2.4582 
2.45x8 
2.4454 
2.4990 
24327 
2.4262 


24 4 12.3 
23 54 17-4 
23 44 12.8 
23 33 58.5 
23 23 34-7 
2313 1.5 
23 219.0 
22 51 27.3 
22 40 26.5 
22 29 16.7 
22 17 58.0 
22 6 30.5 
2% 54 54-4 
2143 9-7 
21 31 16.6 
21 Ig 15.1 
aI 7 5-4 
20 54 47.6 
20 42 21.7 
20 29 48.0 
2017 6.5 
20 417.3 


2.4198 |N.1g9 51 20.5 
SUNDAY 6. 
2.4335 |N.19 38 16.3 


2.4071 
2.4007 
2.39043 
2.3879 
2 3817 
2.3753 
2. 3689 
2. 3627 
2.3565 
2.3502 
2-440 
2.3379 
2.3318 
2.3257 
2.3197 
2. 3137 
2.3077 
2.3018 
2. 2959 
2.2902 
2.2845 
2. 2788 
2.2732 


19 25 4.8 
19 Ir 46.0 
18 58 20.2 
18 44 47.4 
18 31 7.8 
18 17 21.4 
18 3 28.4 
17 49 28.8 
17 35 22.9 
17 21 10.7 
17 6 52.4 
16 52 28.0 
16 37 57-7 
16 23 21.6 
16 8 39.8 
I§ 53 52-5 
15 38 59.7 
15 24 1.6 
15 8 58.3 
14 53 49.0 
14 38 36.4 
14 23 18.1 
14 7 55.0 


2.2676 IN.13 52 27.3 





Diff. 
for 
1M 


13.19% 
13.252 
13-372 
13.488 
13-603 
13-717 
13.828 
13-938 
14.046 
14.151 
14.254 
14. 356 
14.456 
14.553 
14.649 
140742 
14.834 
14.924 
15.012 
15.098 
15. 182 
15.264 
15.345 
55.423 
15-499 


in. 


our. 
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Right Ascension. 





Diff. 
for 
t Min 





Declination. 


MONDAY 7. 


h m 
10 9Q 22. "66 
10 I1 38.55 
10 13 54.12 
10 16 9.36 
10 18 24.28 
10 20 38.89 
10 22 53.18 
10 25 7.17 
10 27 20.85 
IO 29 34.24 
10 31 47-33 
10 34 0.13 
Io 36 12.64 
10 38 24.87 
10 40 36.83 
10 42 48.52 
10 44 59-94 
10 47 II.10 
10 49 22.01 
IO 51 32.66 
10 $3 43-07 
10 §5 53-23 
10 58 3.16 
Ir 0 12.86 


Il 2 22.34 
Il 4 31.60 
Ir 6 40.64 
Ir 8 49.47 
II 10 58.10 
I1ri13 6.53 
Il 1§ 14.77 
II 17 22.82 
II 19 30.69 
Ir 21 38.38 
Il 23 45.90 
Il 25 53.26 
11 28 0.46 
Il 30 7.50 
Il 32 14.39 
Il 34 21.14 
It 36 27.76 
11 38 34.24 
Il 40 40.59 
Il 42 46.83 
IT 44 52.95 
Ir 46 58.96 
11 49 4.86 
II 51 10.67 


Ir §3 16.39 


8 
2.2676 |N.13 52 27.3 


2. 2622 
2-2567 
@- 2513 
2- 2461 
2.2408 
2. 2357 
2.2306 
2.2256 
2.2207 
2.2158 
2.2109 
2. 2062 
2.2016 
2.1971 
2.1926 
2. 1882 
2. 1839 
201797 
2.1755 
2.1714 
2. 1674 
2. 1636 


13 36 55.1 
13 21 18.4 
13 5 37-4 
IZ 49 52.3 
12 34 3.1 
1218 9.9 
IZ 212.9 
11 46 12.2 
II 30 7.8 
II 13 59-9 
10 57 48.6 
IO 41 34.0 
10 25 16.2 
10 8 55.4 
9 §2 31.6 
9 36 5.0 
9 19 35.6 
9 3 3-6 
& 46 29.1 
8 29 §2.1 
8 13 12.8 


7 56 31.2 


2.1598 IN. 7 39 47.6 
TUESDAY 8. 
a.1s62 IN. 7 23 2.0 


2.1525 
2.1489 
2.1455 
2.1422 
2. 138) 
2.1357 
2.1327 
2.1297 
2. 1268 
2.3240 
2eI2I3 
2.1187 
2.1x62 
21137 
2 III4 
2. 1092 
2. 1069 
2. 1049 
2. 1030 
2.1011 
2.0993 
2.0976 
2.0960 


2.0946 IN. 0 35 


7 6 14.5 
6 49 25.2 
6 32 34.1 
6 15 41.5 
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5 
5 
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mt OO 


I 43 
1 26 
I 9 
052 9. 

5- 


7: 
I. 
5: 
7° 
8. 
7: 
6. 
5: 
2. 
9- 
45- 

41. 
37. 
32. 
27. 
23. 
18. 
13. 


4 
9 
I 
I 
Oo 
9 
9 
I 
6 
5 
8 
7 
3 
7 
9 
I 
3 
7 
3 
z 





Diff. 
for 
1 Min. 





15-499 
13-574 
15-647 
15.717 
15.786 
19-853 
15.938 
15.982 
16.043 
16. 102 
16. r60 
16.216 
16.270 
36. $22 
16.372 
16.420 
16.467 
16. $12 
16. 554 
16. 596 
16. 636 
16. 674 
16.710 
16.743 


16.776 
16. 807 
16. 837 
16, 864 
16. 889 
16.913 
16.936 
16.957 
16.976 
16.993 
17.009 
172023 
17.036 
17-047 
17.057 
17.065 
17.071 
17-075 
17.078 
17.080 
17.080 
17.078 
17-075 
17.071 
37.065 
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JULY, 1913. 
GREENWICH MEAN TIME. 


VIL 





Hour. 


© ON AMA W D HO 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 











for 
x Min. 





Diff. 


17.065 
17-057 
17.047 
17.036 
17.024 
17.OX11 
16.996 
16.979 
16.961 
16.941 
16.919 
16. 897 
16.874 
16.848 
16.822 
16.793 
16.763 
16.732 
16.700 
16.667 
16.632 
16. 595 
16. $57 
16.518 


16.477 
16. 435 
16. 392 
16. 347 
16. 301% 
16.253 
16. 204 
16. 1$4 
16. 102 
16.049 
15-995 
55.940 
15.883 
15.824 
15.765 
15.704 
15.642 
15.578 
15.513 
15-447 
15-379 
15.312 
15.261 
15.169 


Right Ascension. for Declination. 

T in. 
WEDNESDAY og. 
homies 8 ad ” 
II 53 16.39 | 2.046 (IN. 0 35 5.2 
Il 55 22.02 | 2.0932 o18 1.5 
II 57 27.57 | 2.0918 IN. 0 0 58.4 
Il 59 33-04 | 2.0907|S. 016 4.1 
12 1 38.45 | 2.0896 Oo 33 5-9 
I2 3 43.79 | 2.0885 050 7.0 
IZ 5 49.07 | 2.0876 I 7 7.2 
IZ 7 54.30 | 2.0868 124 6.5 
IZ 9 59-48 | 2.0860 I4l 4.7 
IZ I2 4.62 | 2.0853 158 1.8 
IZ 14 9.72 | 2.0847 214 57.6 
12 16 14.79 | 2.0843 2 31 §2.1 
12 18 19.84 | 2.0840 2 48 45.3 
I2 20 24.87 | 2.0837 3 5 37-0 
I2 22 29.88 | 2.0834 3 22 27.1 
12 24 34.89 | 2.0834 3 39 15.6 
12 26 39.89 | 2.0833 356 2.3 
12 28 44.89 | 2.0834 4 12 47.2 
IZ 30 49-90 | 2.0837 4 29 30.2 
IZ 32 54.93 | 2.0839 446 11.2 
I2 34 59-97 | 2.0842 § 2 50.2 
12 37 5-04 | 2.0847 5 19 27.0 
12 39 10.14 | 2.0852 5 36 1.6 
12 41 15.27 | 2.0858 |S. § 52 33.8 
THURSDAY ro. 

12 43 20.44 | 2.086 1S. 6 9 3.7 
12 4§ 25-66 | 2.0874 6 25 31.1 
12 47 30.93 | 2.0883 6 41 55.9 
12 49 36.25 | 2.0892 6 58 18.1 
IZ 51 41.63 | 2.0902 7 14 37.6 
12 53 47-08 | 2.0914 7 30 54.2 
12 55 52.60 | 2.0927 747 7-9 
12 57 58.20 | 2.0939 8 3 18.7 
13 0 3.87 | 2.0952 8 19 26.4 
13 2 9.63 | 2.0967 8 35 31.0 
13 4.15.48 | 2.0983 8 51 32.3 
13 6 21.43 | 2.1000 9 7 30.4 
13 8 27.48 | 2.1017 Q 23 25.1 
13 10 33.63 | 2.1034 9 39 16.3 
13 12 39.89 | 2.1053 955 4-0 
13 14 46.27 | 2.1073| 1010 48.1 
13 x6 52.76 | 2.1093 | 10 26 28.5 
13 18 §9.38 | 2.1114] 1042 §.1 
13 2r 6.13 | 2.1136] 1057 37-8 
13 23 13.01 | a.1%58| 1113 6.6 
13 25 20.03 | 2.118| 1 28 31.4 
13 27 27.19 ; 2.1205| II 43 52.1 
13 29 34.49 | 2.1230 1159 8.7 
13 31 41.95 | 21256) 12 14 21.0 

13 33 49.56 | 2.1282 |S.12 29 29.0 | 15.097 


our. 


CO~I CGQtah WN tO 


OW ON ANA W NH O 


NWN DD DD Ye et et ot Oe ot Oe et 
hWnd HW OM Or) Ainkh WN w O 

















Diff. 
Right Ascension.| for Declination. 
r Min. 
FRIDAY 11. 
hme =°s 8 of * 
13 33 49.§6 | 2.1282 |S.12 29 29.0 
13 35 57-33 | #1908) 12 44 32.6 
13 38 5.26 | 2.1335 | I2 59 31.7 
13 40 13.35 | 2.1363] 13 14 26.3 
13 42 21.62 | 2.13992 13 29 16.2 
13 44 30.06 | 2.1422} 1344 1.4 
13 46 38.68 | 2.1452 13 58 41.9 
13 48 47.48 | 2.148, 14 13 17-5 
13 §0 56.46 | s.1513 | 14 27 48.1 | 
13 53 5-64 | 2.1546] 14 42 13.7} 
13 55 15.01 | @.1978| 14 56 34.3 
13 57 24.57 | 21610 I§ 10 49.7 
13 59 34-33 | 21643 | 15 24 59.8 
14 1 44.29 | 2.1677| 15 39 4.6 
14 3 54-46 } 2.1713] 15 53 4.0 
14 6 4.84 | 2.1747] 16 6 57.9 
14 8 15.42 | 2.1782! 16 20 46.3 
14 10 26.22 | 2.188 | 16 34 29.1 
14 12 37.24 | 2.18§5| 1648 6.1 
14 Ig 48.48 | 2.1892} 17 1 37.4 
14 16 §9.94 | 2.1988 | I7 15 2.9 
14 19 11.62 | 2.1966| 17 28 22.4 
14 @I 23.53 | 200] 17 41 35-9 
14 23 35-67 | 2.2048 |5.17 54 43-3 
SATURDAY 12. 
14 25 48.04 | 2.2081 [S.18 7 44.6 
14 28 0.64 | 2.2120/ 18 20 39.6 
14 30 13.48 | 2.2160; 18 33 28.4 
14 32 26.56 | 2.2200; 18 46 10.8 
14 34 39.88 | 2.2m%0/ 18 58 46.8 
14 36 53.44 | 9.9280} 19 11 16.2 
14 39 7-24 | 2.23990 | I9 23 39.0 
14 41 21.28 | 2.2361 | 19 3§ 55-2 
14 43 35-57 | 2-202] 19 48 4.7 
14 45 50.11% | 2.2444| 20 O 7.3 
14 48 4.90 | 2.248 | 2012 3.1 
14 50 19.93 | 2.2596 | 20 23 52.0 
14 52 35.21 | 2.2567} 20 35 33.8 
14 54 50.74 | 2.2609 2047 8.5 
1457 6.52 | 2265r! 20 §8 36.1 
14 59 22.55 | 2.2692| 21 9g 56.5 
15 1 38.83 | 2.2734] 21 21 9.6 
I5 3 55-36 | 2.2776| 22 3215.3 
15 6 12.14 | 2.0618] 21 43 13.6 
15 8 29.18 | 2.286: | 21 54 4.3 
15 10 46.47 | 2.2902| 22 4 47.5 
15 13 4-00 | 2.2943| 22 15 23.1 
15 15 21.78 | 2.2985 | 22 25 51.0 
15 17 39.82 | 2.3027| 22 36 11.1 
15 19 58.10 | 2.3068 |S.22 46 23.4 


Diffs 
for 
t Min, 


15.097 
1§.023 
14-948 
14.871 
14-793 
14-774 
14.69% 
14-552 
14-48 
14-385 
1@.300 
34-273 
14-124 
14.035 
13-944 
13.852 
13.760 
29.665 
13.569 
38.473 
13-375 
13-275 
18.574 
13.078 


12.969 
12.865 
32.760 
12.653 
12.545 
12.435 
12. 325 
12.214 
12, ror 
11.987 
11.872 
11.756 
11.638 
1r.$19 
13.400 
I1.279 
11.157 
11.033 
10.908 
10. 783 
10.657 
10. $29 
TO 400 
10.270 
10. 1§9 


VI. JULY, 1918. 81 
GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


























Diff. Diff. Diff. Diff. 
Hour.| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
1 Min 1 Min. 1 Min. r Min 
SUNDAY 33. TUESDAY 15. 








22119 § 19.18 | 2.5371 2726 6.71 4.399 
23 | 19 7 39-27 | 2-332 | 27 21 38.4 | 4.542 
24 119 9 59.07 | 2.3276 1S.27 17 1.6] 4-6By 


22,17 9 40.47 ‘2.4371| 27 58 51.7 
23 | 17 12 6.72 | 2.4878} 28 1 58.6 
24 i 17 14 33-01 | 2.488 15.28 4 557 


1913——-6 





| hm 8 8 7 7 ” hm«“~°s 8 o oF of ” 
© | 15 19 §8.10 | 2.9068 |S. 22 46 23.4 | 10.139} O | 17 14 33.01 | 2.4384 |S.28 4 55.7 | 8.869 
I | 15 22 16.63 | 2.3108 | 22 56 27.8 | 10.007} 1 | 17 16 59.33 | 2.4889| 28 7 42.9] 2.705 
2 | 15 24 35-40 | 2.3149] 23 6 24.2] 9.8739 2 | 17 19 25.68 | 2.4992| 28 10 20.3| 2.542 
3 | 15 26 54.42 | 2.3190] 23 1612.6] 9.70] 3 | 17 21 52.04 | 2.4395| 2812 47.9| 2.378 
4 | 15 29 13.68 | 2.3230] 23 25 53.0] 9.605] 4 | 17 24 18.42 | 2.4397} 2815 5.6] 2.233 
5 | 15 32 33-18 | 2.3471} 23 35 25.2] 9-468] 5 | 37 26 44.80 | 2 4306| 28.17 13.4 | 2.048 
6 | 15 33 52.93 | a3311| 23 44 49.2| 9331] 6 | 17 29 11.17 | 2.4994 | 28 19 11.4 | 1.88, 
7 | 15 36 12.91 | 2.3849] 2354 4.9] 9-103] 7 | 17 31 37-53 | 2-4992| 28 20 59.5] 1.720 
8 | 15 38 33.12 | 2.3388/ 24 3:12.3| 9.053f 8 | 17 34 3.87 | 2.4388] 28 22 37.8| 1.556 
9: 1§ 40 53.56 | 23487] 24 12 11.3; 8913 9 | 17 36 30.19 | 2.498 | 2824 6.21 1.992 
10 | 15 43 14-24 | 2.3466} 24 21 1.8 | 8.772§ 10 | 17 38 56.48 | 2.4378| 28 25 24.8 | 1.227 
11 | 15 45 35-1§ | 32-3503] 24 29 43.9| 8630] I1 | 17 41 22.72 | 2.4370) 28 26 33.5 | 1.088 
12 | 15 47 56.28 | 2.ss0| 24 38 17.4 | 8487] 12 | 17 43 48.92 | 2.4368] 28 27 32.4| o.900 
13 {| I5 50 17.63 | 2.3577] 24 46 42.3 | 8.343] 13 | 17 46 15.06 | 2.4352} 28 28 21.5] 0.736 
14! 15 52 39.21 | 2.3614) 24 54 58.5 | 8.1988 14 | 17 48 41.13 | 2.4339| 2829 0.7] 0.573 
15, 15 55 1.00 | 2.3649 | 25 3 6.0] 8.039) 15 | 17 5% 7.13 | 204897| 28 29 30.2 | 0.410 
16 | 1§ 57 23.00 | 2.3685 | 25 11 4.7] 7.905] 16 | 17 53 33-06 | 2.43% | 28 29 49.9 | 0.247 
17 | 15 59 45-22 | 2.370 | 25 18 54.6) 7.7571 17 | 17 5§ 58.90 | 2.4298} 28 29 59.8 |-0.08% 
18 | 16 2 7.64 | 2.3754| 25 26 35.6| 7.609] 18 | 17 58 24.64 | 2.4288| 28 30 0.0 |+0.078 
19 | 16 4 30.27 | 2.3787 2534 7.7| 7.461] 19 | 18 © 50.28 | 2.4265} 28 29 50.51| 0.240 
20 | 16 6 53.09 | 2.38 | 25 41 30.9 | 7.311] 20 | 18 3 15.82 | 2.4047] 28 29 31.2} 0.402 
21 | 16 g 16.11 | 2.3852} 25 48 45.0| 7.160] 21 | 18 5 41.24 | 2.4007) 2829 2.2| Ov568 
22 | 16 I1 39.32 | 2.3883] 25 55 50.1 | 7.008] 22 | 18 8 6.54 | 2.4206} 28 28 23.6 | 0.723 
23; 16 14 2.71 | 239% |S.26 2 46.0| 6.856] 23 | 18 10 31.71 | 2.4183 |S. 28 27 35.4 | 0.888 
MONDAY 14. WEDNESDAY 16. 

© | 16 16 26.29 | 2.so45 [S.26 9 32.8| 6.703] © | 18 12 56.74 | 2.4160 |S. 28 26 37.6 | r.043 
I | 16 18 50.05 | 2.3974| 2616 10.4] 6.s5e9} 1 | 18 15 21.63 | 2.4135 | 28 25 30.2] 2.203 
2| 16 21 13.98 | 2.4002 | 26 22 38.7] 6.595] 2 | 18 17 46.36 | 2.4109} 28 24 13.2} 1.960 
3 | 16 23 38.08 | 2.40390) 26 28 57.8 | 6.0] 3 | 18 20 10.94 | 2.4088| 28 22 46.7] 1.582 
4| 16 26 2.34 '| 2.9057} 2635 7.5| 6.08%] 4 | 18 22 35.35 | 2.4034| 28 21 10.7| 1.678 
5 | 16 28 26.76 | 2.4083} 2641 7.9] 5.928] 5 | 18 24 59.59 | 9.4026| 28 19 25.3] 1.835 
6 | 16 30 51.33 | a4108| 26 46 58.9 | 5.771] 6 | 18 27 23.66 | 2.3996| 28 17 30.5] 1.990 
7 { 16 33 16.05 | 2.4138 | 26 52 40.4 | 5.6131 7 | 18 29 47.54 | 8.3963} 28 15 26.3 | 2.148 
8 | 16 35 40.91 | 2.4154 | 2658 12.5} 5.4561 8 | 18 32 11.22 | 293932 28 13 12.8] 2.303 
9| 16 38 5.90 | 2.4177| 27 335-1 | 5-208] 9 | 18 34 34.712 | 2.388| 28 10 49.9| 2.459 
10 | 16 40 31.03 | 2.4198 | 27 8 48.2] 5.138] 10 | 18 36 57.99 | 2.383 | 28 817.7] 2.673 
II | 16 42 56.28 | 2.4218} 27 13 51.7 | 4.978§ 11 | 18 39 21.06 | 2.3827| 28 5 36.4] 9.765 
12 | 16 45 21.65 | 2.4837 | 2718 45.6] 4.818] 12 | 18 41 43.91 | 2.3790| 28 2 45.9| 2.917 
13 | 16 47 47.13 , 9.4256 | 27 23 29.9 | 4-658] 13 | 18 44 6.54 | 2.3752| 27 59 46.3 | 3.069 
14 | 16 §0 12.72 (2.4973) 2728 4.5 | 4.497] 14 | 18 46 28.94 | 2.5713| 27 56 37.6] 3.008 
15 | 16 52 38.41 | 2.4889 | 27 32 29.5 | 4.336] 15 | 18 48 §1.10 | 2.3673| 2753 19.8| 3.371 
16; 1655 4-19 | 2-490 | 27 36 44.8 | 4.173] 16 | 18 51 13.02 | 2.3633} 27 49 53-1 | 3-520 
17 | 16 57 30.06 © 2.4318| 27 40 50.3 | 4.011] 17 | 18 53 34.70 | 2.3592| 27 46 17.4| 3.669 
18 | 16 59 56.01 | 294331 | 27 44 46.1 | 5.8497 18 | 18 55 56.12 | 2.3549 | 27 42 32.8 | 3.827 
19 | 17 2 22.03 | 2.4342] 27 48 32.2| 3.687} 19 | 18 58 17.29 | 2.3506 | 27 38 39.4 | 3.963 
20/17 448.12 2.4353) 2752 8.5] 3.523] 20 | 19 0 38.19 | 2.3461 | 27 34 37.2 | 4.109 
2117 7:14.27 | 2.4363| 27 55 35-0| 3-360] 21 | 19 2 §8.82 | 2.5416 | 27 30 26.3 | 4.254 
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GREENWICH MEAN TIME. 


IX. 





Hour. 


WO ON AM AW DN HO 


Oo On Quhw nN =e O 


Ss 8D AD DO ht om mt mt ot ot et et 
AW Hr OW ON AM AWwW bP wm O 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
xt Min. 





Declination. 


THURSDAY 17. 


hms 
IQ 9 59-07 
19 12 18.58 
19 14 37.80 
19 16 56.72 
19 19 15-34 
Ig 21 33.66 
1g 23 51.67 
1g 26 9.36 
1g 28 26.74 
1g 30 43.80 
19 33 0-53 
19 35 16.94 
19 37 33-02 
19 39 48.76 
19 42 4-17 
19 44 19.24 
19 46 33-97 
19 48 48.35 
19 §I 2.39 
19 53 16.08 
19 §5 29-42 
19 57 42-42 
19 59 55-06 
20 2 7:34 


20 
20 
20 
20 
20 
20 


4 19.26 
6 30.82 
8 42.03 
10 §2.88 
13 3.36 
15 13.48 
20 17 23.24 
20 19 32.64 
20 21 41.67 
20 23 50.34 
20 25 58.64 
20 28 6.58 
20 30 14.15 
20 32 21.36 
20 34 28.21 
20 36 34.69 
20 38 40.81 
20 40 46.57 
20 42 51.97 
20 44 57.01 
20 47 1.69 
20 49 6.01 
20 51 9.97 
20 53 13-58 
20 55 16.83 


2.3876 |S.27 17 1.6 


2. 3237 
2.3178 
2.3128 
2. 3078 
2. 3027 
2.2975 
2. 2923 
2.2870 
2.2816 
2.2762 
2. 2707 
2.2652 
2.2596 
2.2540 
2.2483 
2.2426 
2.2368 
2.2911 
2.2253 
2.2195 
2.2137 
2.2077 


27 12 16.3 
27 7 22.5 
27 220.4 
26 57 9.9 
26 51 §1.1 
26 46 24.2 
26 40 49.1 
26 35 5-9 
26 29 14.7 
26 23 15.6 
2617 8.6 
26 10 53.7 
26 431.1 
25 58 0.8 
25 51 22.9 
25 44 37-5 
25 37 44-5 
25 30 44.1 
25 23 36.4 
25 16 21.4 
25 8 59.2 
25 1 29.8 


| 2.2017 18.24 53 53-4 
FRIDAY 18. 


2.1957 |S.24 46 9.9 


2.1897 
2. 1838 


2.1778 


2.1717, 


2.1657 
2.1597 
2.1536 
2.1475 
2.14I4 
2.1353 
2.3292 
2.1232 
@.1172 
2.1IIT 
2. 1050 
2.0990 
2.0930 
2.0870 
2.0810 
2.0750 
2.0690 
2.0631 
2.0572 


24 38 19.5 
24 30 22.2 
24 22 18.2 
2414 7:55 
24 =§ §0.1 
23 57 26.1 
23 48 55.6 
23 40 18,6 
43 31 35.3 
23 22 45.7 
23 13 49.9 
23 447.9 
22 55 39.9 
22 46 25.8 
2237 5.8 
22 27 40.0 
2218 8.4 
22 8 31.0 
21 58 48.0 
21 48 59.4 
21 39 5-3 
2129 5.7 
211g 0.8 


| Diff. 
for 
j1M Min. 


9.083 
9. 184 
9. 284 
9. 382 
9.478 
9- 575 
9.670 
9-763 
g. 856 
9-947 
10.037 
10. 126 


2.0512 |S,.21 8 50.6 | 10.414 


our. 


© DOI DAMAW DN HO 























Diff. Diff. 
Right Ascension.| for Declination. for 
1 Min. r Min. 
SATURDAY 19. 

h m 3 8 .) ’ ad ow 
20 55 16.83 | 2.0512 |S.21 8 50.6 | ro.ar¢ 
20 57 19.72 | 2.0453 | 20 §8 35.1 | 10.302 
20 59 22.27 | 2.0995 | 20 48 14.5 | 10.386 
ZI 1 24.46 | 2.0337] 20 37 48.8 | 10.470 
ZI 3 26.31 | 2.0a79| 20 27 18.1 | 10.553 
2I 5 27.81 | 2.002] 20 16 42.4 | 10.636 
21 47 28.97 | 2.0164| 20 6 1.8 | 10.727 
21 g 29.78 | 2.0107| 19 55 16.4 | 10.707 
ZI II 30.25 | 2.0090] I9 44 26.2 | 10.875 
2I 13 30.38 | 1.9993| I9 33 31.4 | 10.952 
21 15 30.17 | 1.9987] 19 22 31.9 | 11.029 
21 17 29.63 | 1.9882 | 19 ILI 27.9 | 11.104 
21 19 28.76 | 1.9827] IQ O 19.4 | 11.178 
2I 21 27.56 | 1.9772] 18 49 6.5 | 11.252 
21 23 26.03 | 1.9717] 18 37 49.2} r1.328 
2I 25 24.37 | 1.9663 | 18 26 27.7 | 11.304 
21 27 21.99 | 1.9611} IB 15 1.91! rx. 46g 
21 29 19.50 | 1.9558 | 18 3 32.0] 11.533 
21 31 16.69 | 1.9505 | 17 §1 58.0| x2.60r 
21 33 13.56 | 1.9453 | 17 40 19.9 | 11.667 
2I 35 10.12 | 1.9401 | 17 28 37.9] 13.732 
21 37 6.37 | 1.9350} 137 16 52.0] 11.797 
21 39 2.32 | 1.9300 17 5 2.2) 1:.86e 
2I 40 57.97 | 1.9250 [5.16 53 8.6! r1.924 

SUNDAY 20. 
2I 42 53.32 | 1.9200 |S.16 41 11.3 | 11.986 
2% 44 48.37 | 1.9151 | 16 29 10.3 | 12.046 
21 46 43.13 | 1.9102) 1617 5.8! 12.205 
21 48 37.60 | 1.9054| 16 4 57.7! 12.363 
2E 50 31.78 | r.9007| 15 §2 46.2 12.221 
21 52 25.68 | 1.8960/ 15 40 31.2! 12.078 
21 54 19.30 | 1.8914{ 15 28 12.8 | 12.393 
21 56 12.65 | 1.8868 | 15 1§ §1.2 ' 12.388 
21 58 §.72 | 1.8822! 15 3 26.3 | 12.442 
21 59 58.52 | 1.8777} 14 50 58.2 | 12.494 
22 1 51.05 | 1.8733! 14 38 27.0 ° 12.545 
22 3.43.32 | 1.8691 ! 14 2§ 52.8 | 12.596 
22 5 35.34 | 1.8698| 14 13 15.5! 12.646 
22 7 27.10 | 1.8606 14 O 35.3 | 12.604 
22 9 18.61 | 1.8564 | 13 47 52.2! 12.942 
2211 9.87 ma 13 35 6.2 | 12.590 
2213 0.88 | 1.8482! 13 2217.4 | 12.836 
22 14 51.65 | 1.8443 | 13 9 25.9 | 12.88 
22 16 42.19 | 1.8404 | 12 56 31.7 | 12.925 
22 18 32.50 | 3.8366| I2 43 34.9! 12.968 
22 20 22.58 | 1.8328 | I2 30 35.5 | 13.02 
22 22 12.43 | 1.8290} 12 17 33.6! 13.052 
22 24 2.06 | x.8253' I2 429.2 13.093 
22 25 51.47 | 1.88t7 | Il 51 22.4 | 19.1238 
22 27 40.67 | 1.8182 S.11 38 13.2 / 13.178 


X. JULY, 1913. 83 
GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 



































19 | 23 43 33-48 | 1.7332 I 46 35.3 | 4.117] 19 7 42.95 | 1.8037 9g 26 20.8 | 13.657 
20 | 23 45 17-46 | 1.7328 I 32 28.0 | 14.144 f 20 
21 | 2347 1.42 | 1.7326 1 18 20.4 | 14.129 J 21 
22 | 23 48 45.37 | 3.73% I 412.5 | 14.134 | 22 
23 | 23 50 29.31 | 1.7383 © 50 4.3 | 14.1389 23 
24 | 23 §2 13.24 | 3.7322 |S. 0 35 55.9 | 14.342] 24 


Q 31.27 | 1.8070 9 39 59-4 | 13-629 
II 19.79 | 1.8105 9 53 36.3 | 13.602 
13 8.53 | 1.8142 | 10 7 11.5 | 13.572 
14 57-49 | 1.8178 IO 20 45.0 | 13-542 
16 46.67 | 1.8215 IN.10 34 16.6 | 13.512 


- Right Ascension. Mor | Dectination, | ‘for’ fetour. Right Ascension. Yor | Declination, | “for 
t Min. 1 Min. 1 Mio t Min. 

MONDAY 21. WEDNESDAY 23. 

h m 8 o ” “ hm 8 8 o ” ” 

O | a2 27 40.67 | I. “8188 S.11 38 13.2 | 13.272] O | 23 52 13.24 | 1.7322 |S. 0 35 55-9 | 24.148 
I | 22 29 29.66 1.8148 | IE 25 1.7 | 13.813 I | 23 53 57-17 | 3-7382 O 21 47-3 | 14.145 
2 | 22 31 18.45 | 1.8114 | II II 47.9} 13-0480 2 | 23 55 41.11 | 1.7383 |S. O 7 38.5 | 14.268 
3 | 22 33 7.03 | 1-808: | 10 58 31.9 | 13.281 3 | 23 57 25-08 | 1.7384 IN. O 6 30.5 | 14.150 
4 | 22 34 55-42 | 1.8048 | 10 45 13.8 | 13.8208 4 | 23 59 9.00 | 1.7387 © 20 39.5 | 14-150 
§ | 22 36 43.61 | 1.6017] 10 31 53.5} 13-3558 5 O O §2.97 | 1.7331 O 34 48.5 | 14.150 
6 | 22 38 31.62 | 1.7986 | 1018 31.2 | 13.3887 6} O 2 36.97 | 1.7335 O 48 57.5 | 14.190 
7 | 22 40 19.44 | 1.7955} 10 § 6.9] 13.422] 7 O 4 20.99 | 1.7339 I 3 6.5] 14.150 
8 | 22 42 7.08 | 1.9925 9 51 40.6 | 13.455] 8 © 6 5.04 | 1.7345 117 15.5 | 14.148 
9 | 22 43 54-54 | 1.7896 9 38 12.3 | 13.4871 9} O 7 49.13 | 1.7358 I 31 24.3 | 14.145 
10 | 22 45 41.83 | 1.7868 Q 24 42.2 | 13.5171 10 | O Q 33-26 | 1.7358 I 45 32.9 | 14.342 
Il | 22 47 28.95 | 1.7840 Q II 10.3 | 13.547, TI | O TI 17.43 | 1.7366 I 59 41.4 | 14.139 
IZ | 22 49 15-91 | 1.7813 8 57 36.6 | 13.5767 12 | O €3 1.68 | 1.7875 213 49.6 | 14.154 
13 | 22 51 2.71 | 2.7767 844 1.2] 13.604) 13 | O 14 45.93 | 1.738 2 27 57-5 | 14.129 
14 | 22 52 49.35 | 1.7761 8 30 24.1 | 13.6928 14 | © 16 30.26 | 1.7394 242 51 | 14.123 
15 | 22 54 35-84 | 1.7736 8 16 45.3 | 13.6598 15 | © 18 14.66 | 1.7405 2 56 12.3 | 14.137 
16 | 22 56 22.18 | 1.7712 8 3 §.0/ 13.688 16 | O19 §9.12 | 3.7417 3 10 19.2 | 14.322 
17 | 2258 8.38 | 1.7683 7 49 23-1 | 13.7117 17 | © 21 43.66 | 1.7430 3 24 25.6 | 14.103 
18 | 22 59 54-44 | 1-7663| 7 35 39-7 | r3-735] 18 | 0 23 28.28 | 3.7443| 3 38 31-5 | 14-004 
19 | 23 I 40.36 | 1.7643 7 21 54.9 | 13.7591 19 | © 25 12.98 | 1.7457 3 52 30.9 | 14.085 
20 | 23 3 26.15 | 1.7622 7 8& 8.6 | 13.78] 20 | © 26 57.77 | 1.7472 4 6 41.7 | 14.076 
2I | 23 5 11.82 | 1.7602 6 54 21.0 | 13.804 f 21 | © 28 42.65 | 1.7488 4 20 46.0 | 14.066 
22 | 23 6 57.37 | 1.7582 6 40 32.1 | 13.886] 22 | 0 30 27.62 | 1.7504 4 34 49.6 | 14.054 
23 | 23 8 42.80 | 1.7562 |S. 6 26 41.9 | 13.847] 23 | © 32 12.70 | 1.7528 |N. 4 48 52.5 | 14.042 

TUESDAY 2z. THURSDAY 24. 
o | 23 10 28.11 | 1.7543 |S. 6 12 50.4 | 13.867], © O 33 57-88 | 1.7540 IN. 5 2 54.6 | 14.029 
Ij 23 12 13.31 | 1.7535 5 58 57.8 | 13.887 I © 35 43-18 | 1.7559 5 16 56.0 | 14.017 
2 | 23 13 58.41 | 1.7509 545 4.0/ 13.906 2 | © 37 28.59 | 1.7578 5 30 56.6 | 14.003 
3 | 23 15 43-42 | 1.7493 5 31 9.1! 13.9238 3 O 39 14.12 | 1.7598 5 44 56.3 | 13.988 
4 | 23 17 28.33 | 1.7477 5 17 13-2 | 13941 4 | O 40 59.77 | 1.7620 5 58 55-2 | 13-973 
§ | 23 19 13-14 | 1.7464 5 316.2)| 13.9579 5 O 42 45.56 | 1.7642 6 12 53.1 | 13-957 
6 | 23 20 57.87 | 1.7447 4 49 18.3 | 13.9731 6 O 44 31.48 | 1.7665 6 26 50.0 | 13.940 
7 | 23 22 42.51 | 1.7434 4 35 19-4 | 13-9898 7 © 46 17.54 | 1.7689 6 40 45.9 | 13.922 
8 | 23 24 27.08 | 1.7422 4 21 19.6 | 14.0033 8 | 0 48 3.75 | 1.7734 6 54 40.7 | 13.904 
9! 23 26 11.57 | 1.7410 4 7 19.0| 4.017] 9 © 49 50.11 | 1.7739 7 8 34.4 | 13.886 
10 | 23 27 56.00 | 1.7399 3 53. 17-6 | 14.030f 10 | O 51 36.62 | 1.7765 7 22 27.0 | 13.867 
II | 23 29 40.36 | 1.7389 3 39 15-4 | 14.0429 II O 53 23.29 | 1.7792 7 36 18.4 | 13.846 
12 | 23 31 24.67 | 1.7380 3 25 12.5 , 14.054] 12 | O 55 10.12 | 1.7819 750 8.5 | 13-824 
13 | 23 33 8.92 |. 1.7370 311 8.9 | 14.065 | 13 © 56 57.12 | 1.7848 8 3.57.3 | 13.802 
14 | 23 34 53-11 | 1.7362 257 4-7 | 14.0768 14 O 58 44.30 | 1.7877 8 17 44.8 | 13.780 
15 | 23 36 37.26 | 1.7355 2 42 59.8 | 14.0869 15 I O 31.65 | 1.7907 8 31 30.9 | 13.757 
16 | 23 38 21.37 | 127348 2 28 54.4 | 14-094 16 2 19.19 | 1.7938 8 45 15.6 | 13.733 
17 | 2340 5.44 | 1.7342 214 48.5 | 14.1029 17 4 6.91 | 1.7970 8 58 58.9 | 13.708 
18 | 23 41 49-47 | 1.7337 2 O 42.1 | wg.1109 18 5 54-83 | 1.8003 Q 12 40.6 | 13.683 
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Right Ascension | fo 
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FRIDAY 25. 


GREENWICH MEAN TIME. 


JULY, 1913. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


ff. 
T 
Min. 





h m 8 
1 16 46.67 | 1.8ar5 N. 
I 18 36.07 | 1.8253 
I 20 25.71 | 1.8492 
I 22 15.58 | 1.8332 
I 24 5.70 | 1.8373 
1 25 56.06 | 1.8414 
I 27 46.67 | 1.8457 
I 29 37-54 | 1-8s00 
I 31 28.07 | 1.8544 
I 33 20.07 | 1.8589 
I 35 11.74 | 1.8634 
I 37 3-68 | 1.868 
1 38 55.90 | 1.8728 
140 48.41 | 1.8776 
142 41.21 | 1.8824 
I 44 34.30 | 1.8873 
1 46 27.69 | x.8924 
1 48 21.39 | 1.8975 
I 50 15-39 | 1.9027 
I 52 9.71 | 1.9080 
154 4-35 | 1-9133 
I 55 59-31 | 1.9187 
T $7 54-59 | 1-9242 
I 59 §0.21 | 1.9298 |N. 
SATURDAY 
2 1 46.17 | 1.935 |N. 
2 3 42-47 | 1.9412 
2 § 39.11 | 1.9469 
2 7 36.10 | 1.9528 
2 9 33-45 | 1.9588 
2 II 31.15 | 1.9648 
2 13 29.22 | 1.9709 ' 
215 27.66 | 1.9771 
217 26.47 | 1.9833 
2 19 25.66 | 1.9897 
2 21 25.23 | 1.9960 
2 23 25.18 | 2.0024 
2 25 25-52 | 2.0090 
2 27 26.26 | 2.0156 
2 29 27.39 | 2.0223 
2 31 28.93 | 2.0290 
2 33 30.87 | 2.0358 
2 35 33-22 | 2.0427 
2 37 35-99 | 2.0496 
2 39 39.17 | 2.0566 
241 42.78 | 2.0637 
2 43 46.81 | 2.0708 
245 51.27 | 2.0779 
247 56.16 | 2.085r 
250 1.48 





Declination. 


10 34 16.6 
10 47 46.4 
II 1 14.3 
II 14 40.2 
Ir 28 4.2 
II 41 26.1 
Il 54 45-9 
12 8 3.5 
12 21 18.9 
12 34 32.1 
12 47 43.0 
13 0 51.5 
13 13 57-5 
13 27 1.0 
13 40 2.0 
1353 0-5 
14 5 56.3 
14 18 49.3 
14 31 39.6 
14 44 27.1 
14 §7 11.7 
T5 9 53-3 
15 22 32.0 
15 35 7-6 
26. 


15 47 40.0 
16 0 9.2 


16 12 35.2 
16 24 57-9 
16 37 17.2 
16 49 33-1 
17 145-4 
17 13 54-1 
17 25 59-2 
17 38 0.6 
17 49 58.2 
18 1 52.0 
18 13 41.8 
18 25 27.6 
18 37 9.3 
18 48 46.9 
Ig 0 20.2 
1Q IT 49.3 
19 23 14.0 
19 34 34-3 
19 45 50.0 


19 §7 1.1 
20 8 7.6 


2019 9-3! 





Diff. 
for 
1 Min. 


” 
130512 
19.481 
13-448 
13.416 
13.382 
13.347 
13.312 
13.875 
13-238 
13. 201 
13. 162 
13.14! 
13.079 
13.038 
12.996 
12.952 
12.907 
12. 861 
12.815 
12.767 
12.718 
12. 669 
12.619 
12.567 


12.513 
12.460 
12.406 
12. 350 
12.293 
12.235 
12.175 
12-215 
12,054 
11.992 
11.928 
1x. 863 
11.797 
11.729 
11.661 
11.59% 
II. §20 
12.448 
11.375 
II. 300 
11.223 
1I.147 
1r.068 
10. 986 


2.0923 IN.20 30 6.2 ! 10.907 
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Diff. 
Right Ascension.| for Declination. 
r Min. 
SUNDAY 27. 

hme =°s o ' ” 

250 1.48 | 2.0923 |N.20 30 6.2 
252 7.24 | 2.0997| 20 40 58.1 
2 54 13-44 | 2.107% 2O 51 45-1 
2 56 20.09 | 2.1146] 21 2 27.0 
2 58 27.19 | 2.12200} 2113 3.8 
3 0 34-73 | 2-1295) 21 23 35.3 
3 242.73 | 2.1372 21 34 4I.4 
3 4 51.19 | 2.2448] 22 44 22.2 
3 7 O.TO | 2.1924 2I 54 37-5 
3 9 9.48 | 2.1600} 22 447.2 
3 11 19.32 | 2.1679] 2214 51.2 
3 13 29.63 | 2.1757{ 22 24 49.5 
3 15 40.40 | 2.1835 22 34 41.9 
3.17 51-65 |a.r9rg| 22 44 28.4 
3 20 3.37 | 2.1993) 2254 8.9 
3 2215.56 | 2.2072/ 23 3 43-3 
3 24 28.23 | 2arsa| 23:13:11.5 
3 26 41.38 | 2.2931 | 23 22 33.4 
3 28 §5.00 | 2.2311] 23 31 48.9 
3 3% Q.1I | 2.23992} 23 40 58.0 
3 33 23-70 | 2.2472 23 50 0O.5 
3 35 38.77 | 2.2558] 23 58 56.3 
3 37 54-33 | 2-9633) 24 7 45-4 
3 40 10.37 | 2.2714 IN.24 16 27.7 

MONDAY 28. 

3 42 26.89 | 2.2795 [N.24 25 3.0 
3 44 43-91 | 2.2876) 24 33 31.3 
347 1.41% | 22057) 24 41 525 
3 49 19.39 | 2.3038| 2450 6.5 
3 51 37-86 | 23119! 24 58 13.1 
3 53 56.82 | 2.3200/ 25 612.3 
3 56 16.26 | 2.3280! 25 14 4.1 
3 58 36.18 | 2.3361] 25 21 48.3 
4 056.59 | 23442] 25 29 24.8 
4 317-48 | 23522] 25 36 53.5 
4 5 38.85 | 2.3602] 25 44 14.3 
4 8 0.70 | 2.3682] 25 §1 27.1 
4 IO 23.03 | 23768] 25 58 31.9 
4 12 45.84 | 2.38: | 26 5 28.5 
415 9.12 |2.s919| 26 12 16.9 
4 17 32.87 | 2.3998| 26 18 56.9 
4 19 57.09 | 2.4076; 2625 28.4 
4 22 21.78 | 2.4153 | 26 31 §1.3 
4 24 46.93 | 24231| 2638 5.6 
4 27 12.55 | 24308| 26 44 11.2 
4 29 38.62 | 2.4383; 2650 7.9 
432 5.14 | 204458) 2655 55.7 
4 34 32.12 | 2.4533 27 I 34-5 
4 36 59-54 | 2-4608/ 27 7 4.2 
439 27-41 | 2.4682 1N.27 12 24.6 


———— 








Diff. 
for 
x Min. 





10.907 
10. 824 
10.741 
10. 656 
10. $69 
to. 480 
ro. $91 
ro. Zor 
10. 208 
LO. 114 
10. Org 
Q- 922 
9. B24 
9» 725 
9. 624 
9- $22 
9-418 
9-312 
9-205 
9-097 
8.986 
8. 874 
8.762 
8.647 


8. $30 
8.412 
8.293 
8.172 
8.048 
7-925 
7.800 
7-673 
7+ $43 
7.412 
7.290 
7-147 
7.012 
6.875 
6.737 
6.596 
6.453 
6.310 
6. 166 
6G.org 
5.871 

5-728 

5-577 

5.478 

5-263 


XL. 


| Right Ascension. 
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JULY, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Diff. 
for 
1 Min. 





Declination. 


TUESDAY 29. 


CRON On Un eo oo 
ONE HO OS HO Oh HOSE 


2 23.80 


COMM” naa gaur ana awn ua de am fe fh db db & fh ph fF 


3 4° 34-4! 
5 43 11.37 
5 45 48.58 
5 48 26.04 
5% 3-75 
53 41.69 
§6 19.85 
58 58.22 

I 36.79 

4 15-55 

6 54.50 

9 33-62 
6 12 12.90 
6 14 52.33 
6 17 31.89 
6 20 11.58 
6 22 51.39 
6 25 31.31 
6 28 11.32 
6 30 51.41 
6 33 33.58 
6 36 11.81 
6 38 52.09 
6 41 32.41 
6 44 12.77 


DAAGAWMH 


s 
2.4682 |N.27 12 24.6 


2-4754 
a. 4826 
2.4897 
2.4967 
2.5036 
205104 
2.5172 
2.5238 
2. $304 
2. 5368 
205431 
2.5493 
2.5555 
2.5614 
2. 5672 
2.5729 
2. $786 
2.5840 
2.56892 
2.5944 
2.5994 
2. 6043 


27 17 35-7 
27 22 37-4 
27 27 29.7 
27 3212.4 
27 36 45-4 
27.41 8.6 
27 45 22.0 
27 49 25-5 
27 53 18.9 
27357 2-3 
28 0 35.5 
28 3 58.5 
28 711.1 
28 10 13.3 
28 13 5.1 
28 15 46.3 
28 18 16.8 
28 20 36.6 
28 22 45.6 
28 24 43.8 
28 26 31.0 
28 28 7.3 


t 2.6091 |N.28 29 32.5 
WEDNESDAY 30. 
2.6137 |N.28 30 46.6 


2.618: 
2.6223 
2.6264 
2. 6304 
@.6342 
2.6378 
2.6412 
2.6445 
&.6476 
2. 6505 
2.6533 
2.6558 


1 2.6582 


2.6605 
2.6625 
2. 6644 
2. 6661 
2.6675 
2.6688 
2.6700 
2.6709 
2.6717 
2.6723 


28 31 49.5 
28 32 41.2 
28 33 21.6 
28 33 50.7 
28 34 8.4 


28 34 14.6 |+0.007 
28 34 9.3 |-0.184 


28 33 52.5 
28 33 24.1: 
28 32 44.2 
28 31 52.6 
28 30 49.2 
28 29 34.1 
28 28 7.3 
28 26 28.7 
28 24 38.3 
28 22 36.0 
28 20 21.9 
28 17 55-9 
28 15 18.0 
28 12 28.2 
28 9 26.6 
28 6 13.0 


2.6727 IN.28 2 47.5 






























Diff. 
for our. 

r Min. 
5.263 oO 
5.107 I 
4.950 | .2 
4-792 3 
4-631 4 
4.468 5 
4-305 6 
4-141 7 
3-974 8 
3.807 | 9 
3.638 | 10 
§-468 J Il 
3-997 | 12 
$-123 [| 13 
2.950 | 14 
2.775 | 15 
2.598 | 16 
2.419 | 17 
2.40 | 18 
2.060 | 19 
3.878 | 20 
1.696 | 21 
1.513 | 22 
1.928 | 23 


1.342 
0.955 
0. 767 
0.579 
0. 390 
0. 199 


0. 377 
0. 569 
0. 762 
0.958 
1.154 
1.349 
5.545 
1.942 
1.939 
&.137 
2-334 
&. 532 
2.731 
2.928 
§-127 
§-326 
3-524 


AQv®@ 


C 
C 











Diff. 
Right Ascension.| for Declination. 
r Min. 
THURSDAY 31. 

bm i =°s 8 o ¢ ” 
© 44.12.77 | 2.6727 |N.28 2 47.5] 3.54 
6 46 53.14 | 2.6799| 27 59 10.1 
6 49 33-52 | 2.6730! 27 55 20.7 
6 52 13.90 | 2.6728| 27 51 19.5 
6 54 54.26 | 2.6795| 2747 6.4 
6 57 34.60 | 2.6720} 27 42 41.4 
7 0 14.gG0 | 2.6713] 27 38 4.5 
7 255-16 | 2.6705} 27 33 15-7 
7 5 35-36 | 2.6695| 27 28 15.1 
7 815.50 | 2.6683| 2723 2.7 
7 10 55-56 | 2.6670| 2717 38.5 
7 13 35-54 | 2.6655| 2712 2.6 
7 16 15.42 | 2.6637| 27 6 14.9 
718 §5-19 | 2.66:8| 27 O15.5 
7 21 34.84 | 2.6598| 2654 4.4 
7 24 14.37 | 9.6577| 26 47 41.7 
7 26 53.76 | 2.6553; 2641 7.4 
7 29 33.0% | 2.6508 | 26 34 21.5 
7 3212.10 | 26902| 26 27 24.2 
7 34 $1.03 | 2.6474 | 26 20 15.4 
7 37 29-79 | 26444 | 2612 §5.2 
740 8.36 | 2.64z3| 26 § 23.7 
7 42 46.75 | 2.6382) 25 57 40.9 
745 24.94 | 2.6348 |N.25 49 46.8 





FRIDAY, AUGUST 1. 


——- 


PHASES OF THE MOON. 


New Moon , 

First Quarter . 
Full Moon . . 
Last Quarter . 


Perigee. .. 
Apogee . 


doh 
July 317 
- Io g 
17 18 

25 21 


85 


Diff. 
for 
1 Min. 


3-723 
8.942 
4-119 
4-317 
4-516 
4-714 
4.912 
5.108 
5305 
§. 501 
5.697 
5-893 
6. 088 
6.282 
6.475 
6. 668 
6.860 
7.05% 
7+ 242 
7-431 
7-619 
7-807 
7-994 


o| 748 2.93 | 6333 [N-25 41 41.6 | 8.279 


6.2 


37-4 
6.4 
58.7 


_——— 


d ih 
July 6 11.8 


« 22 


75 


86 


Day of 
Week. 


Fri. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Sat. 


SUN. 
Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat. 
SUN. 
Mon. 


Tues. 
Thur. 


Fri. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 
SUN. 


Mon. 


Day of the 
Month. 


An fp WwW NY 


CON] 


Io 
I! 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


425 


26 
27 


28 
29 
30 
31 


32 


AUGUST, 1913. 


AT GREENWICH APPARENT NOON. 


Apparent Right 


Ascension. 


hm “°s 

844 8.44 
848 1.48 
8 51 53.91 


855 45.72 
8 59 36.92 
9 327.50 


9 7 17-47 
gir 6.83 


9 14 55-59 


9 18 43.74 
Q 22 31.29 
9 26 18.26 


930 4.66 
9 33 59-49 
9 37 35-77 


9 41 20.51 
945 4-73 
9 48 48.43 


9 52 31.64 
9 56 14.36 
9 59 56.61 


10 338.41 
10 719.77 
IOII 0.70 


10 14 41.22 
10 18 21.34 
1022 1.08 


IO 25 40.45 
IO 29 19.47 
10 32 58.14 
10 36 36.48 


IO 40 14.50 


Diff. for Apparent Decli- 





THE SUN’S 


Diff. for 


nation. i Hour. 


17 52 4.7| 38.25 
17 36 37.9} 38-98 


17 20 53.8 |-39.69 
I7 452.8] 40.39 
16 48 35.3] 41.07 


16 32 1.5 |—41.74 
1615 11.8] 42.40 
15 58 6.6| 43.04 


15 40 46.1 |-43-67 
15 23 10.7| 44.28 
15 5 20.6} 44.88 


14 47 16.1 |-45.48 
14 28 57.6| 46.06 
14 10 25.3| 46.63 


13 51 39-5 |-47-19 
13 32 40.5 | 47-73 
13 13 28.6| 48.26 


1254 4.1 |-48.78 
12 34 27.3] 49.28 
I2 14 38.6| 49.78 


II 54 38.1 |-50.26 


Il 34 26.2} 50.73 
Ir 14 3.2] 51.18 


IO §3 29.4 |-§1.62 
IO 32 45.1 | 52.06 
IO II 50.6] 52.48 


9 50 46.2 |-52.88 
9 29 32.4) §3-26 
9 8 9.5) 53-63 
8 46 37.8 | 54.00 


N. 8 24 57.6 |-54.35 


115 47.42 


15 47.54 
15 47.67 


15 47.81 
1§ 47-95 
15 48.10 


15 48.25 
15 48.40 
15 48.55 


15 48.71 
15 48.88 


15 49.05 


15 49.22 
15 49.40 
15 49.58 


15 49.76 
15 49.94 
15 50.12 


15 50.30 
T§5 50.49 
15 50.68 


15 50.87 
I§ 51-07 
1§ 51.27 


1§ 51.47 
15 51.67 
15 51.88 


15 52.09 
15 52.30 
15 52.52 
15 52-74 


I$ 52-97 


Sidereal 
Time of 
Semidi- 

ameter 
Passing 


ridian. 


Equation of 


Time, to be] Diff. 


mn 
8) 
N 
\O 
~~ 


wwe SPP PARR PUN 
ww 
fo.) 
= 
f 


64.3810 4.17 


0.502 
0.523 
0.544 


0.565 
0.585 
0.604 


0.622 
0.640 
0.658 


0.675 
0.691 
0.706 


0.721 
0.736 
0.750 
0.764 


0.777 


Nore.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidereal tim 
The sign - prefixed to the hourly change of declination indicates that north declinations are decreasing. 


II. AUGUST, 1913. 87 
AT GREENWICH MEAN NOON. 













5 s THE SUN’S E uation of Sidereal Time, 
Se Subtracted |Diff. for] or Right Ascen- 
> I from 1 Hour.] sion of Mean 
a a Apparent Right | Diff. forj Apparent Decli- Mean Time Sun. 
Ascension. nation. 
h m $ o 7 ” m 8 h m 8 
1} 8 44 7.44 N.18 7 18.0 6 10.33 8 37 57.11 
21 8 48 0.48 17 52 8.6 6 6.82 8 41 53.67 
31 8 51 52.93 17 36 41.8 6 2.70 8 45 50.22 
4} 8 55 44.76 17 20 57.7 5 57-98 8 49 46.78 
5] 8 59 35-98 17 4 56.7 5 52.64 8 53 43-34 
61 9 3 26.58 16 48 39.2 5 46.69 8 57 39.90 
719 7 16.57 16 32 5.4 5 40.12 |0.286} 9g 1 36.45 
81 9 II 5.95 16 15 15.7 5 32.94 |0.3121 9 5 33.01 
9] 9 14 54.73 15 58 10.5 5 25.16 | 0.337] 9 9 29.56 
IO} 9 18 42.90 I5 40 50.0 5 16.78 | 0.362] 9 13 26.12 
II} 9 22 30.48 I5 23 14.5 5 7.80 | 0.386] 9 17 22.68 
I2] 9 26 17.48 IS 5 24.3 4 58.24 |0.410] 9g 21 19.23 
13] 9 30 3.91 14 47 19.7 4 48.11 | 0.434] 9 25 15.79 
14] 9 33 49-77 14 29 I.! 4 37-42 |9.4571 -9 29 12.34 
151 9 37 35.08 14 10 28.7 4 26.18 | 0.480] 9 33 8.90 
16] 9 41 19.85 13 51 42.8|-47.19] 4 14.40 | 0.502] © 37 5.46 
17] 945 4-10 13 32 43-7 | 47-73] 4 2-09 [9-523] 9 41 2.01 
18} 9 48 47.84 13,13 31.7| 48.26] 3 49.27 |0.544] 9 44 58.57 
I9l 9 52 31.08 I2 54 7.0|-48.78] 3 35.96 | 0.565] 9 48 55.12 
20] 9 56 13.84 I2 34 30.1 3 22.17 [0.5851 9 52 51.68 
211 9 59 56.13 12 14 41.2] 49.79] 3 7.90 | 0.604] 9 56 48.23 
22110 3 37-97 II 54 40.5 |-50.27] 2 53.18 | 0.622110 0.44.79 
23110 7 19.37 II 34 28.4] 50.74] 2 38.02 |0.640]10 4 41.34 
24410 II 0.34 Il 14 §.2] 51.19] 2 22.44 |0.658] 10 8 37.90 
25/10 14 40.90 IO §3 31.2 |}-51-.63] 2 6.45 |0.675] 10 12 34.45 


26110 18 21.06 
27110 22 0.84 


IO 32 46.7| 52.07] I 50.05 |0.691] 10 16 31.01 
IO II 52.0] 52.49 27.56 


= 
Ga 
Ww 
tS) 
Go 
o 
~J 
‘e) 
On 
= 
Oo 
N 
Oo 


28410 25 40.26 9 50 47.4 |-52.89f I 16.14 | 0.721] 10 24 24.12 
29110 29 19.32 9 29 33-3| 53-28] O 58.65 | 0.736] 10 28 20.67 
30110 32 58.04 9 8 10.1 O 40.82 | 0.750] 10 32 17.22 
| 31710 36 36.43 8 46 38.0! 54.01] 0 22.65 | 0.764] 10 36 13.78 





°) 
a 
b= 
On 
© 
~ 
x 
~JI 
| a | 
fe) 
f 
e) 


32110 40 14.50] 9.080 JN. 8 24 57.4 54.36 





10.33 





— 


Diff. for 1 Hour, 
+9°.8565. 
(Table III.) 


Nore.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign -- prefixed to the hourly change of declination indicates that north declina- 
tions are decreasing. 


88 AUGUST, 1913. 


AT GREENWICH MEAN NOON. 


IIT. 


Mean Time of 
Sidereal Noon. 


| 3 THE SUN’S 
-| «a 
we} aes Logarithm of the 
ee 38 ‘True Longitude. Radius Vector of |) Hour 
A |} A 
d ¥ 

I | 213] 128 36 27.0 | 35 55.6 0.006 4069 | —23.3 
2 | 214] 129 33 53-8 | 33 22.2 0.006 3500 | 24.3 
3 | 215 | 130 31 21.5 | 30 49.8 0.006 2906 | 25.3 
4 | 216] 131 28 50.1 | 28 18.2 0,006 2287 | —26.3 
5 | 217] 132 26 19.6 | 25 47.5 0.006 1645 | 27.2 
6 | 218 | 133 23 49.8 | 23 17.6 0.006 0980 | 28.1 
7 | 219] 134 21 20.8 | 20 48.5 0.006 0293 —29.0 
8 | 220] 135 18 52.6 | 18 20.1 0.005 9586 | 29.8 
9 | 221 |] 136 16 25.1 | 15 52.5 0.005 8861 | 30.5 
IO | 222 | 137 13 58.5 | 13 25.7 0.005 8120 | —31.2 
II | 223 | 138 I1 32.7 | 10 59.8 0.005 7364 | 31.8 
I2 | 2241139 9 7.9| 8 34.8 0.005 6593 | 32-4 
13, | 225] 140 6 44.1 | 6 10.8 0.005 5810 | —32.9 
14 | 226] 141 4 21.3 3.47.9 0.005 5015 | 33-4 
15 | 227] 142 1 59.6 I 26.1 0.005 4210 | 33.9 
16 | 228 | 142 59 39-1 | 59 5-5 0.005 3394 | -34-3 
17 | 229] 143 57 20.0 | 56 46.2 0.005 2567 | 34.7 
18 | 230] 144 55 2.2 | 54 28.2 0.005 1730 | 35-1 
IQ | 231] 145 52 45.8 | 52 11.7 0.005 0883 | —35-5 
20 | 232 | 146 50 30.9 | 49 56.7 0.005 0026 | 35.9 
21 | 233 | 147 48 17.6 | 47 43.3 0.004 9158 | 36.4 
22 | 234] 148 46 6.0 | 45 31.5 0.004 8279 | —36.9 
23 | 2351 149 43 56.0 | 43 21.4 0.004. 7388 | 37-4 
24 | 236] 150 41 47.7 | 41 13.0 0.004 6485 | 37-9 
25 | 2374 151 39 41.2 | 39 6.3 0.004 5569 | —38.5 
26 | 238] 152 37 36.5 | 37. 1.5 0.004 4639 | 39.1 
27 | 239 | 153 35 33-6 | 34 58.5 0.004 3693 | 39-7 
28 | 240] 154 33 32-6 | 32 57.3 0.004 2731 |—40.4 
29 | 241] 155 31 33-4 | 30 58.0 0.004.1752 | 41.2 
30 | 242 1 156 29 36.0] 29 0.5 0.004.0755 | 41.9 
31 | 243] 157 27 49.3 | 27 4-7 0.003 9740 | 42.7 
32 | 2441 158 25 46.3 | 25 10.5 0.003 8706 | —43-5 





Nors.—The longitudes in the column A are referred to the true equinox of their own date, 


while those in the column )’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 
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T5 
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15 
15 
14 


14 
14 
14 


14 
14 
14 


14 
14 
14 


14 
14 
14 


14 
14 
14 


13 
13 
13 


13 
13 
13 


13 
13 
13 
13 


13 


19 
15 
If 


7 
3 
39 


55 
52 
48 


44 
40 
36 


32 
28 


24 


20 
16 
12 


8 


4 
O 


56 
53 
49 


45 
4 
37 


33 
29 
25 
21 


17 


8 
31.83 
35-92 
40.01 


44.10 
48.19 
52.28 


56.37 
0.46 


4-55 


8.64 
12.73 
16.82 


20.91 
25.00 
29.09 


33.18 
37-27 
41.36 


45-45 
49-54 
53-63 


57-72 
1.81 


5.90 


10.00 


14.09 
18.18 


22.27 
26.36 
39-45 
34-54 


38.63 


Diff. for r Hour, 
—9*.8296. 
(Table IT.) 


Day of the Month. 


atn > mw = 


O CoN 


SE | ES | | 


SEMIDIAMETER. 

Noon. Midnight 
16 22.6 | 16 27.5 
16 31.4 | 16 34.2 
16 35.9 | 16 36.4 
16 35.7 | 16 34.0 
16 31.2 | 16 27.6 
16 23.2 | 16 18.1 
16 12.7 | 16 6.9 
16 0.9] 15 54.8 
15 48.8 | 15 42.8 
15 37-1 | 15 31.6 
15 26.4 | 15 21.4 
15 16.8 | 15 12.5 
15 84/15 4.7 
15 1.3 | 14 58.2 
14 55-4 | 14 52.8 
14 50.6 | 14 48.7 
14 47.1 | 14 45.9 
14 45.0 | 14 44.6 
14 44-5 | 14 44.9 
14 45-7 | 14 47.0 
14 48. 14 51.4 
14 54.4 | 14 58.0 
15 2.3] 1§ 7.1 
15 12.6 | 1§ 18. 
15 25.1 | 15 32.1 
15 39-5 | 15 47.2 
15 55:0| 16 2.8 
16 10.4 | 16 17.7 
16 24.5 | 16 30.5 
16 35.6 | 16 39.6 
16 42.4 | 16 43.9 
16 44.0 | 16 42.8 


AUGUST, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


59 23-77 
58 40.50 
57 50.13 


57 13.38 
56 33-99 
55 58.79 


55 28.13 
55 1.96 
54 40.17 


54 22.81 
54 10.02 
54 2.26 


54 0.20 


54 4.68 
54 16.56 


54 36.67 
55 5-57 
55 43-34 


56 29.39 
57 22.16 
58 18.91 


59 15.65 
60 7.22 
60 48.03 
61 12.99 


61 18.90 


Diff. for 
x Hour. 


+1.628 
1.033 
+0.333 


—0.372 
0.987 
1.451 


1.733 
1.848 
1.831 


—1.720 
1.557 
1.372 


—1.183 


0.998 
0.816 


—0.629 


0.432 
—O 211 


+0.045 


0.334 
0.662 


+1.018 
1.390 
1.754 


+2.074 
2.307 
2.396 


+2.296 
1.964 
1.400 
+0.658 


—O.171 


Midnight. 


x Hour. 
60 18.26 | +1.350 
60 42.96 | +0.691 
60 50.94 | —0.025 
60 42.10 | —0.696 
60 18.55 | 1.241 
59 43-90} 1-615 
59 2.47 | —1.809 
58 18.26; 1.854 
57 34.42 | 1.784 
56 53.20 | —1.642 
56 15.83] 1.468 
55 42.89 | 1.277 
55 14.49 | —1.090 
54 50.52 | 9-907 
54 30.93 | 9-723 
54 15.82 | —0.533 
54 5.48| 0.324 
54 0.46] —0.087 
54 1.57 | +0.185 
54 9.64] 9.494 
54 25.54| 0.837 
54 50.00 | +1.204 
55 23.36, 1.574 
56 §.40| 1.921 
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UPPER TRANSIT. | AGE. 


Diff. for } Meridian of | Diff. for 


Greenwich. 


O 
I 


AG fe G® bw 


06 COON! 


9 
10 


Il 


I2 
I2 


13 


14 
14 
15 


16 
17 
17 


5 


8.4 
5.2 


58.5 
49-1 
38.4 


27-7 
18.3 
10.9 


5.6 
1.7 
37-7 
51.8 
42.9 
30.4 


14.4 
55-7 
35-2 


13.8 
52.8 
33.0 


15.8 
2.2 
53.0 


56 55.08 | +2.204 
57 50.26| 2.371 
58 47.58 ! 2.373 


59 42.43 | +2.160 


18 48.4 


19 47-7 
20 48.8 


21 49.6 


60 29.32 
61 2.74 
61 18.44 


1.710 


1.047 
+0.248 


61 14.39 | —0.578 


22 
23 


O 


48.0 


43.4 
é 


36.2 


1 Hour. 
m 
2.45 
2.30 
2.16 


2.07 
2.05 


2.08 
2.15 
2.24 


2.32 
2.35 
2.31 


2.20 
2.05 
1.91 


1.77 
1.68 


1.62 


1.61 
1.64 
1.72 


1.85 
2.02 
2.21 


2.40 
2.52 
2.55 


2.49 
2.37 
2.25 


2.16 


Noon. 


d 
28.3 
29-3 

1.0 


2.0 
3.0 
4.0 


5.0 
6.0 


7.0 


8.0 


9.0 
10.0 


II.O0 
12.0 
13.0 


14.0 
15.0 
16.0 


17.0 
18.0 
19.0 


20.0 
21.9 
22.0 


23.0 
24.0 
25.0 


26.0 
27.0 
28.0 
29.0 


0.6 


90 AUGUST, 1913. V. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





























Diff. Diff. Diff. Diff. 

Hour.| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
r Min. 1 Min. 1 Min. r Min. 

FRIDAY 1. SUNDAY 3. 
h m 8 s oe e “ ” h m 6 t- ) e * id 
Oo | 748 2.93 | 2.6313 |N.25 41 41.6 | 8179) O | 9g 48 38.43 | 2. "3765 N.16 3 14.7 | 15.237 
1 | 7 50 40.70 | 2.6a77| 25 33 25.3] 83649 I | 9 51 0.85 | 2.3708| 15 47 57-5 | 15-337 
2] 7 53 18.25 | 2.6239] 25 24 57.9| 8547) 21] 9Q 53 22.93 | 2.3652) 15 32 34.3 | 15-435 
3 | 755 55-57 | 2-6a00| 25 1619.6| 87299) 3 1 9 55 44.67 | 2.3596] 1517 5-3 | 15-530 
4 | 7.58 32.65 | 2.6160| 25 7 30.4| 89107 4] 9 58 6.08 | 2.3540] 15 1 30.7 | 15.623 
5 | 8 1 9.49 | 2.6119] 24 58 30.4] 9.090f 5 | 10 0 27.15 | 2.3485| 14 45 50.5 | 15-715 
6 | 8 3 46.08 | 2.6077| 24 49 19.6] 9.268— 6 | 10 2 47.90 | 2.3430/ 1430 4.9 | 15.804 
7 | 8 6 22.41 | 2.6033| 24 39 58.2] 9.4451 7 | 10 5 8.31 | 2.3375] 14 14 14.0 | 15.89% 
8 | 8 8 58.48 | 2.5989} 24 30 26.2] 9.622] 8 | 10 7 28.40 | 2.332:| 13 58 18.0 | 15.976 
g | 8 11 34.28 | 25043] 24 20 43.7 | 9.7968 9 | 10 g 48.16 | 2.3268| 13 42 16.9 | x6.059 
10 | 8 44 9.80 | 2587] 24 10 50.7 | 9.968f 10 | 1012 7.61 | 2.3215] 13 26 10.9 | 16.139 
Ir | 8 16 45.04 | 2.5850} 24 0 47.4 | 10.141 f IL | 10 14 26.74 | 2.3163| 13 10 0.2] 16.217 
12 | 8 19 20.00 | 2.582} 23 50 33.8 | 10.311 12 | 10 16 45.56 | 2.3111! 12 53 44.8 | 16.204 
13 | 8 21 54.66 | 2.5753| 23 40 10.1 | 10.479] 13 | IO 1G 4.07 | 2.3059| 12 37 24.9 | 16.368 
14 | 8 24 29.03 | 2-5703| 23 29 36.3 | 10.646] I4 | 10 21 22.27 | 2.3008/ 1221 0.6 | r6.44x 
15 | 827 3-09 | 25652] 23 18 52.6 | r0.8i1r |} 15 | 10 23 40.17 | 2.2958; 12 4 32.0 | x6.511 
16 | 8 29 36.85 | 2.5600! 23 7 59.0/ 10.975] 16 | 10 25 57.77 | 2.2909/ II 47 59.3 | 16.578 
17 | 8 32 10.29 | 2.5548| 22 56 55.6 | 12.137] 17 | 10 28 15.08 | 2.2860] I 31 22.6 | 16.644. 
18 | 8 34 43.42 | 2.5495 | 22 45 42.5 | 11.098] 18 | 10 30 32.09 | 2.2812} II 14 42.0 | 16.708 
19 | 8 37 16.23 | a54qx| 22 34 19.8 | 12.457] 19 | 10 32 48.82 | 2.2765| 10 57 57-6 | 16.770 
20 | 8 39 48.71 | 2.5387 | 22 22 47.7 | 11.614] 20 | 10 35 5.27 | 2.2718| I0 41 9g.6| 16.830 
21} 8 42 20.87 | 2.5338) 2211 6.1 | 11.770] 21 | 10 37 21.44 | 2.2672] 10 24 18.0 | 16.888 
22 | 8 44 52.70 | 2.5277| 21 59 15.3 | 11.923] 22 | 10 39 37.33 | 2-2626] IO 7 23.1 | 16.943 
23 | 847 24.19 | 2s2ax |IN.21 47 15.4 | 12.074] 23 | 10 41 52.95 | 2.2588 IN. 9 50 24.9 | 16.996 
SATURDAY 2. MONDAY 4. 

o| 8 49 55.35 | 2sr64 |[N.21 35 6.4 | 19.0% f O | 1044 8.31 | 2.2538 |N. 9 33 23.6 | 17.047 
Ij 8 52 26.16 | 2.5108 | 21 22 48.5 | 19.9728 I | 10 46 23.40 | 2.2494 9 16 19.3 | 17.097 
2| 8 54 56.64 | 2.5051] 21 10 21.7] 12.519] 2 | 10 48 38.24 | 2.2452 8 59 12.0 | 17.144 
3 | 857 26.77 | 2.4993| 2057 46.2 | 12.663] 3 | 10 50 §2.83 | 2.2411 8 42 2.0 | 17.189 
4 | 8 59 56.56 | 2.4936] 2045 2.1] 12.806] 4 | 1053 ¥.17 | 22369 8 24 49.3 | 17.232 
5 | 9 2 26.00 | 2.487 | 2032 9.5] 12.946] 5 | 10 55 21.26 | a.2329 8 7 34.1 | 17.973 
6] 9 455-09 | 2.48:8| 2019 8.6] 13.08% 6 | 10 57 35.12 | 2.2290 7 50 16.5 | 17.312 
71 9 7 23.82 | 2.4760] 20 5 59.4 | 13-222] 7 | 10 59 48.74 | 2.2252 7 32 56.6 | 17.349 
81 9 9 52-21 | 2.4708} 19 52 42.0| 13.357] 8 | IL 2 2.14 | 2.2004 7 15 34.6 | 17.383 
9} G9 12 20.24 | 2.4643| 19 39 16.6] 13.487 Q | IX 4 15.31% | 2.2178 6 58 10.6 | 17.417 
10 | 9 14 47.93 | 2.4585] I9 25 43.3 | 13.6a0f 10 | 11 6 28.27 | 2.2%42 6 40 44.6 | 17.448 
Il | 917 15.26 | 2.4525; I9 12 2.2] 13.7489 IT | rr 8 47.01 | 2.2106 6 23 16.8 | 17.477 
IZ | 9 I9 42.23 | 2.4466} 18 58 13.5 | 13.875] I2 | II TO 53.54 | 2.2072 6 5§ 47.3 | 17.505 
13 | 922 8.85 | 2.4407| 18 44 17.2] 14.001 J 13 | TI 13 5.87 | 2.2038 5 48 16.2 | 17.530 
14 | 9 24 35-11 | 2.4348] 18 30 13.4 | 14.124] 14 | IX 15 18.00 | 2.2005 5 30 43.7 | 17.553 
15 | 927 1.03 | 24290| 18 16 2.3 | q.2449 15 | II 17 29.93 | 2.1973 513 9.9 | 17.573 
16 | g 29 26.59 | 2.4230] 18 I 44.1 | 14.363] 16 | 11 19 41.68 | 2.1942 455 34-9 | 17-598 
17 | 9 31 51.79 | 24172| 17 47 18.8 | 14.479] 17 | IL 21 53-24 | 2.1912 4 37 58.7 | 17.6rx 
18 | 9 34 16.65 | 2.4113] 17 32 46.6 | 14.5939 18 | 11 24 4.62 | 2.1883 4 20 21.6 | 17.626 
Ig | 9 3641.15 | 2.4054/ 1718 7.6] 14.706] 19 | 11 26 15.84 | 2.1856 4 2 43.6 | 17.639 
20} 9 39 5-30 | 2.3996] 17 3 21.9 | 14.817] 20 | 11 28 26.89 | 2.1828 3.45 4.9 | 17.65z 
2I | 9 41 29.10 | 2.3938) 16 48 29.6 | 14.9259 21 | IL 30 37.77 | 2.1801 3 27 25.5 | 17.662 
22 | 9 43 52.56 | 2.38: |] 16 33 30.9 | 15.031] 22 | 11 32 48.50 | 2.1776 3 9 45-6 | 17.669 
23 | 9 46 15.67 | 2.383| 16 18 25.9 | 15.135] 23 | I 34 59.08 | 2.1751 252 5.2 | 17.675 
24! 9 48 38.43 | 2.3765 1N.16 3 14.7 | 15.037 24 | 11 37 9-51 | 21727 IN. 2 34 24.6 | 17.678 


VI. 


Hoar. 





AUGUST, 19138. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 











Diff. 
for 
1 Min. 


Hour. 





oO 
I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


22 
23 


© ON OAM & WwW Dm O 


Diff. 
Right Ascension.| for Declination. 
1 Min. 
TUESDAY 5. 

s . ' " 
11 37 9.51 2.31727 IN. 2 34 24.6 
Ir 39 19.80 | 2.1704 2 16 43.8 
LE 41 29.96 | 2.1682 159 2.9 
II 43 39-99 | 2.3661 I 41 22.0 
Il 45 49.89 | 2.1640 I 23 41.2 
II 47 59.67 | 2.1621 I 6 07 
II 50 9.34 | 2.1603 o 48 20.6 
II 52 18.90 | 2.1585 O 30 40.9 
Il 54 28.36 | 2.1568 !N. OF3 1.7 
II 56 37.72 | 2.1352 |S. O 4 36.7 
Il 38 46.99 | 2.1533 O 22 14.4 
12 © 56.18 | 2.1524 O 39 51.2 
IZ 3 §-28 | 2.1510 O 57 27.0 
IZ 5 14.30 | 2.1498 Im 1.7 
12 7 23.26 | 2.1487 I 32 35.2 
IZ 9 32-15 | 2.1477 I 50 7.4 
12 II 40.98 | 2.1467 2 7 38.3 
IZ 13 49-75 | 2.1458 225 7-7 
12 15 58.48 | 2.2451 242 35.5 
1218 7.16 | 2.1446 3 0 1.5 
12 20 15.81 | 2.1498 3.17 25.7 
12 22 24.42 | 2.1432 3 34 48.1 
IZ 24 33.00 | 2.1428 352 8.5 
12 26 41.56 | 2.1426 |S. 4 9 26.8 

WEDNESDAY 6. 

12 28 50.11 | 2.1423 (S. 4 26 42.9 
12 30 58.64 | 2.1422 4 43 56.7 
12 33 7.17 | 2.3421 § 1 8&1 
12 35 15.69 | 2.1420 5 18 17.0 
IZ 37 24.21 | 2.1422 5 35 23.4 
IZ 39 32.75 | 2.1424 5 52 27.1 
12 41 41.30 | 2.1497 6 9 28.1 
12 43 49.87 | 2.1430 6 26 26.2 
12 45 58.46 | 2.1434 6 43 21.3 
12 48 7.08 | 2.1439 7 913.4 
IZ 50 15.73 | 2.1445 717 2.4 
I2 52 24.42 | 2.1452 7 33 48.2 
I2 54 33-16 | 2.1460 7 50 30.7 
12 56 41.94 | 2.1468 8 7 9.8 
12 §8 50.78 | 2.14977 8 23 45.4 
13 0 59.67 | 2.1487 8 40 17.4 
13 3 8.63 | 2.1498 8 56 45.7 
13) § 17.65 | 2.1510 9 13 10.3 
13 7 26.75 | 2.1523 9 29 31.1 
I3° 9 35-92 | 2.1536 9 45 47-9 
13 IT 45.18 | 2.1550] I0 2 0.7 
13 13 54-52 | 2.156{ 1018 9.4 
13 16 3.95 | 2.1579} 10 34 14.0 
13 18 13.47 | 2.1595| 10 50 14.3 
13 20 23.09 | 2.1612 /S.11 6 10.2 


17.678 
17.681 
17.682 
17.681 
17.677 
17.672 
17.665 
17.657 
17.647 
17.634 
17.621 
17.605 
17. 587 
17.568 
17.548 
17.526 
17.502 
17.476 
17.448 
17.419 
17.388 
17-357 
17.323 
17-287 


17+249 
17.810 
17.169 
17.127 
17.084 
17-039 
16.992 
16.943 
16.893 
16.842 
16.790 
16.736 
16. 680 
16.622 
16. 563 
16. §03 
16.441 
16. 378 
16. 313 
16,247 
16. 180 
16.111 
16.040 
15.968 
15.895 
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Right Ascension. 





Diff. 
for 
I Min. 


Declination. 





THURSDAY 7 


hme 8s s of,” 

13 20 23.09 | 2.1612 |S.11 6 10.2 
13 22 32.82 | 9.1630| 1122 1.7 
13 24 42.65 | 2.1648) 11 37 48.6 
13 26 52.59 | 2.1667| IE 53 31.0 
13 29 2.65 | 2.168) 12 g 8.7 
13 31 12.82 | 2.1706 | 12 24 41.6 
13 33 23-12 |2.17a7| 1240 9.7 
13 35 33-54 | 2-1748 | 12 55 32.9 
13 37 44.10 | 21771! 13 10 §1.0 
13 39 54-79 | 2.1793| 13 26 4.0 
13 42 5.62 | 2.1817} 13 41 11.9 
13 44 16.59 | 9.180} 13 56 14.6 
13 46 27.70 | 2.3864 | 14 II 11.9 
13 48 38.96 | 2.1890} 14 26. 3.8 
13 50 50.38 | 2.1916] 14 40 50.3 
13 53 1.95 | 2.1942] 14 55 31.2 
13 55 13-68 |2.1969| 3x5 10 6.5 
13 57 25.58 | 2.1997] 15 24 36.0 
13 59 37-64 | 2.00%] 15 38 59.8 
14 1 49.86 |2.2032{ 1§ 53 17.7 
14 4 2.26 | 2.208} 16 7 29.7 
14 6 14.83 |2.2109| 16 21 35.6 
14 8 27.57 | 2.2138! 16 35 35.4 
14 10 40.49 | 2.169 |S. 16 49 29.1 

FRIDAY 8. 

14 12 53.60 | 2.2200 |[S.17 3 16.6 
14 15 6.89 | a.2a390| 17 16 57.7 
14 17 20.36 | 2.2262) 17 30 32.5 
14 19 34.03 | 2.2993 1744 0.8 
14 21 47.88 | 2.2325 | 17 57 22.6 
14 24 1.93 | @.2357| 18 10 37.8 
14 26 16.17 | 2.2390| 18 23 46.4 
14 28 30.61 | 2.2423) 18 36 48.2 
14 30 45-25 | a.2457| 18 49 43.2 
14 33 0.09 | 2.0490] I9 2 31.3 
14 35 15.13 | 2.2523 Ig 15 12.5 
14 37 30.37 |! 2.25571 19 27 46.7 
14 39 45.81 | 2.2591 | 19 40 13.8 
14 42 1.46 | 2.26261 19 52 33.8 
14 44 17.32 | 2.2660] 20 4 46.5 
14 46 33.38 | 2.2694| 20 16 52.0 
14 48 49.65 | 2.2728] 20 28 50.1 
14 51 6.12 | 2.2763! 20 40 40.8 
14 53 22.81 | 2.2799| 20 52 24.1 
14 55 39-7! | 2.2834] 21% 3 59.8 
14 57 56.82 | 2.2868 | 21 15 27.9 
15 O 14.43 | 2.2903] 21 26 48.4 
15 2 31.66 | 2.2938| 21 38 1.2 
15 4 49.39 | 2.2073] 2149 6.2 
15 7 7-34 | 23009 |S.22 O 3.3 


Diff. 
for 
t Min. 


id 
15.895 
1§.820 
15-744 
15.667 
15.588 
15.508 
15-427 
15-344 
15.260 
15.174 
15.088 
15.000 
14.910 
14.820 
14.728 
14.635 
14.540 
14.444 
14-347 
14.248 
14.149 
14.048 
13.946 
13-843 


13.738 
13.633 
13-526 
13.418 
13. 308 
13.198 
13.087 
12.973 
12.859 
12.744 
1@.628 
12.911 
12.393 
12.273 
12.152 
12.030 
11.907 
1r.783 
rr.658 
II. $32 
II.405 
11.277 
rr. 248 
11.018 
10. 886 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 


























Diff. Diff. Diff. Diff. 
Hour.| Right Ascension.| for Declination. for #Hour. RightAscension.| for Declination. for 
1 Min. 1 Min. r Min. 1 Min. 
SATURDAY 9. MONDAY 11. 
h m s 8 ° , ” " h m 8 3 ° ° » | ” 
15 7 7-34 | 23009 |S.22 O 3.3 | 10.886 17, 0 58.40 | 2.4202 |S.27 55 33-7 | 3.688 


17 3 23.63 | 2.4208| 27 59 9.7/| 3-519 
17 5 48.89 | 2.4213 | 28 2 36.0/ 3.357 
17 814.18 | 2.4217| 28 5 52.5] 3.196 
17 10 39.50 | 2.4221 | 28 8 59.3 | 3.032 
17 13 4.83 | 2.4223} 28 11 56.4] 2.870 
17 1§ 30.17 | 2.4204 | 28 14 43.7 | 2.708 


15 Q 25.50 | 2.3043 22 10 52.5 | 10.754 
15 11 43-86 | 2.3078] 22 21 33.8 | 10.621 
15 14 2.44 | 2.3273 22 32 7.0 | 10.487 
15 16 21.22 | 2.3147] 22 42 32.2 | 10.952 
15 18 40.21 | 2.3182] 22 52 49.2 | 10.4:6 
15 20 59.41 | 2.3217| 23 2 58.1 | 10.079 
15 23 18.81 | 2.9250] 23 12 58.7] 9.941 17 17 55-52 | 2.49% | 2817 21.3 | 2.545 
15 25 38.41 | 2.3284] 23 2251.0! 9.802 17 20 20.86 | 2.4223 | 28 19 49.1 | 9.383 
15 27 58.22 | 9.3317| 23 32 34.9 | 9.662] 9 | 17 22 46.19 |.2.40er| 2822 7.2] 2.220 
15 30 18.22 | 9.3351 | 23 42 10.4/| 9.sarf TO | 17 25 11.5% | 2.4218| 28 24 15.5 | 2.058 
15 32 38.43 | 2.338 | 23 51 37-4: 9.360 IX | 17 27 36.81 | a.g213| 28 26 14.1 | 1.896 
15 34 §8.83 | 2.3917| 24 © 56.0/| 9.238] 12 | 17 30 2.07 | 2.4207| 2828 3.0] 1.738 
15 37 19-43 | 23449} 2410 6.0] 9.095] 13 | 17 32 27.30 | 2.4201 | 28 29 42.1 | 1.570 
15 39 40.22 | 2.3481 | 2419 7-4] 8.951] 14 | 17 34 52.48 | 2.4193] 28 31 11.4 | 2.408 
15 42 1.20 | 2.3513| 24 28 0.1 | 8806] 15 | 17 37.17.62 | 2.4:85| 28 32 31.1 | 1.947 
15 44 22.37 | 2.3544] 24 36 44.1 | 8.660] 16 | 17 39 42.70 | 2.4175| 28 33 41.0 | 1.085 
15 46 43.73 | 23575 | 24 45 19.3] 85149 17 | 1742 7.72 | a.4x6¢| 28 34 41.3 | 0.928 
15 49 5.27 | 2.3605/ 24 53 45-8| 8.367] 18 | 17 44 32.67 | 2.4152] 28 35 31.8 | 0.760 
15 51 26.99 | 2.3635| 25 2 3-4] S.arg— 19 | 17 46 57.54 | 2.41388] 28 36 12.7 | 0.608 
15 53 48.89 | 2.3664) 25 10 12.1 | 8.070] 20 | 17 49 22.33 | 2.4124| 28 36 44.0 | o.ggr 
15 56 10.96 | 2.3692} 2518 11.8) 7.981 f 21 | 17 51 47.03 | 2.4108} 28 37 5.6] 0.280 
15 58 33-20 | 2.s7a1| 2526 2.6| 7.771] 22 | 17 §4 11.63 | a.4092| 28 37 17.6 |-0.120 
16 0 55-61 | 2.3749 |S. 25 33 44-3 | 70620] 23 | 17 56 36.13 | 2.4075 |S. 28 37 20.0 |+0.090 


SUNDAY 1o. TUESDAY 12. 


CoN ta & WH NY « O 


Re tot ttt 
OO CON OAAM PW NH OW CONI OUD WD MO 


OO OX AUN hW DN =O 


wy YN DH 
WN 


16 3 18.19 | 2.3777 [S.25 41 17.0| 7.469] © | 17 59 0.53 | 2.4056 |S. 28 37 12.8 | 0.900 
16 5 40 93 | 2.3803| 25 48 40.6] 7.317] x | 18 1 24.80 | 2.4036| 28 36 56.0 | 0.359 
16 8 3.83 | 2.389] 25 55 55.0| 7.163] 2 | 18 3 48.96 | 2.4015} 28 36 29.7 | 0518 
16 10 26.88 | 2.3854} 26 3 0.2| 7.010f 3 | 18 6 12.98 | 2.3993] 28 35 53-9 | 0.675 
16 12 50.08 | 2.3878| 26 9 56.2{ 6.856] 4 | 18 8 36.87 | 2.3970] 28 35 8.7] 0.833 
16 15 13.42 | 2.3902| 2616 42.9| 6.7027 § | I8 11 0.62 | 2.3996] 28 34 14.0] 0.992 
16 17 36.91 | 2.3926} 26 23 20.4| 6.5479 6 | 18 13 24.22 | 2.3900] 28 33 9.8] 1.148 
16 20 0.53 | 2.3948] 2629 48.5| 6s9:1 7 | 18 15 47.66 | 2.984) 28 31 §6.2 | 1.304 
16 22 24.29 | 2.3970| 26 36 7.3] 6.2357 8 | 18 18 10.95 | 2.3867} 28 30 33.3 | 1.460 
16 24 48.17 | 2.3991 | 2642 16.7| 6.078] g | 18 20 34.07 | 2.9839] 2829 1.0| 1.615 
16 27 12.18 | 2.4012 | 26 48 16.6| 5.920] 10 | 18 22 §7.02 | 2.3810} 28 27 19.5] 1.769 
11 | 16 29 36.31 | 24031 | 2654 7.1] 5.7639 11 | 18 25 19.79 | 2.3779] 28 25 28.7 | 1.924 
IZ | 16 32 0.55 | a4nj9| 26 59 48.2 | 5.6069 12 | 18 27 42.37 | 2.37468] 28 23 28.6 | 2.077 
13 | 16 34 24.90 | 2.4067 | 27 5 19.8 | 5.4479 13 | 18 30 4.76 | 2.3716] 28 21 19.4 | 2.290 
14 | 16 36 49.36 | 2.408; 27 1041.8] 5.288f 14 | 18 32 26.96 | 2.3682} 2819 1.0] 2.388 
15 | 16 39 13.9% | 2.4100| 27 15 54.3] 5.1289 15 | 18 34 48.95 | 2.3648| 28 16 33.5 | 2.594 
16 | 16 41 38.56 | 24115 | 27 20 57.2| 4.968] 16 | 18 37 10.74 | 2.3613 | 28 13 56.9 | 2.685 
17 | 1644 3.29 | 24199] 27 25 50.5 | 4.808] 17 | 18 39 32.31 | 2.3577{ 28 11 11.3 | 2.835 
18 | 16 46 28.11 | 2.4142] 27 30 34.2] 4.648) 18 | 18 41 53.67 | 2.3541] 28 8 16.7 | 2.984 
19 | 16 48 53.00 | 2.415¢| 27 35 8.3] 4.4879 19 | 18 44 14.80 | 2.3503] 28 5 13.2] 35.1733 
20 | 16 §1 17.96 | 2.4166| 27 39 32.7| 4-327] 20 | 18 46 35.70 | 2.5464] 28 2 0.8 | 3.081 
21 | 16 53 42.99 | 24176] 27 4347-5 | 4-166] 21 | 18 48 56.37 | 2.3485 | 27 58 39.5 | 3.428 
22 | 16 56 8.07 | 2.4185} 27 47 52.6 | 4.004] 22 | 18 51 16.80 | 2.33% | 2755 9.4 | 3.576 
23 | 16 58 33.21 | 2.4104] 27 51 48.0] 3.83] 23 | 18 53 36.98 | 2.8343 | 27 51 30.6] 5.720 
24! 17 © 58.40 | 2.4202 1S.27 §5 33-7 | 3.68: 1 24 | 18 55 56.92 | 2.3908 |S.27 47 43.0! 5.865 


























VIII. AUGUST, 1913. 93 
GREENWICH MEAN TIME. 
THE MOON’S RIGHT ASCENSION AND DECLINATION. 
Diff. Diff. Diff. Diff. 
Hoar.) Right Ascension.| for Declination. for our.| Right Ascension.} for Declination. for 
1 Min. I Min. 1 Min. 1 Min. 
WEDNESDAY 13. FRIDAY 15. 
{ h m 8 8 ° , ” ” h m 8 Py e , ” " 
© ; 18 55 56.92 | 2.3302 s. 27 47 43.0 | 3.865 | O | 20 41 54.58 | 2.0733 |S. 22 13 42.8 | 9.647 
1 | 18 58 16.60 | 2.5258 | 27 43 46.8 | 4.008 | I | 20 43 58.81 | 2.0676| 22 4 1.2] 9.740 
2| 19 0 36.02 | 2.3214}; 27 39 42.0 4.152 | 2 | 2046 2.69 | 2.0619) 21 54 14.0] 9.832 
3 | 19 255-17 | 2.3170) 27 35 28.6 | 4.24 7 3 | 2048 6.24 | 20s6a| 21 44 21.3 | 9.92% 
4/19 § 14.06 | 2.3126) 27 31 6.7) 4.436] 4 | 20 50 9.44 | 2.0506] 21 34 23.1 | 10.015 
5 | 19 7 32.68 | 2.3080! 27 26 36.3 | 4.576] 5 | 20 5212.31 | 2.04950} 22 24 19.5 | 10.104 
6/19 9 §1.02 | 23033; 27 21 57.6| 4.715 | 6 | 20 54 14.84 | 2.03994] 21 ¥4 10.6 | 10.192 
7 | 19 12 9.08 | 2.098 | 2717 10.5 | 4-85 | 7 | 20 §6 17.04 | 2.0338| 21 3 56.4 | 10.280 
8 | 19 14 26.85 | 2.2938 | 27 1215.1 | 4.992 | 8 | 20 §8 18.90 | 2.0282] 20 53 37.0 [ 10.366 
9 |} 19 16 44.34 |2.a89r1/ 27 7 11.5] 5.1388 Q | 2% O 20.43 | 2087] 20 43 12.5 | 10.451 
10 | I9 19 1.54 | 2.2842/ 27 I 59.7 5.264 | 10 | 21 221.63 ! 2.0172 | 20 32 42.9 | 10.534 
Ir | 19 21 18.44 | 2.9792{ 26 56 39.8] 5.399 J II | 21 422.50 |a.0rr7| 2022 8.4 | 10.617 
IZ | 19 23 35-04 | 22742} 26 51 11.8 | 5.5398 | 12 | 21 6 23.04 | a.0062| 20 II 28.9 | 10.699 
13 | 19 25 51.34 | 2.0691 | 26 45 35.8 | 5.666 | 13 | 23 8 23.25 | 2.0008] 20 0 44.5 | 10.780 
14 | 19 28 7.33 | 2.2640| 26 39 51.9 | 5.797 | 14 | 21 TO 23.14 | 1.9955 | 19 49 55-3 | 20.859 
I§ | 19 30 23.02 | 2.258} 26 34 0.1 | 5.928 | 35 | 21 12 22.71 | r.9902!] I9 39 1.4 | 10.997 
16 | 19 32 38.39 | 22586} 2628 0.5] 6.058 | 16 | 21 14 21.96 | 1.988| 19 28 2.8 | 12.015 
17 | 19 34 53-45 | 2-248} 26 21 53.1 | 6.187 | 17 | 2% 16 20.89 | 1.97096| 19 16 59.6 | 11.09% 
18 | 19 37 8.20 | a243: | 26 15 38.0 | 6.316 | 18 | 22 18 19.51 | 1.9743] 19 5 51-9 | 21.166 
19 | 19 39 22.62 | 2.23977; 26 9 15.2] 6.443 | IQ | 2X 2017.81 | 1.969x| 18 54 39.7 | 11-242 
20 | 19 41 36.72 | 202823| 26 2 44.9 | 6.568 | 20 | 21 22 £5.80 | 1.9639 18 43 23.0 | 21.324 
21 | 19 43 50.50 | 2.2269} 25 56 7.1 | 6.693 | 21 | 21 24 13.48 | 1.9588} 18 32 2.0 | 11.386 
22 | 19 46 3.95 | 2.094] 25 49 21.8 | 6.817 | 22 | 21 26 10.85 | 1.9537] 18 20 36.7 | 11.457 
23 | 19 48 17.07 | 2.2159 |S.25 42 29.1 | 6.999 | 23 | 21 28 7.92 | 1.9687 |S.18 g 7.2 | 11.507 
THURSDAY 14. SATURDAY ‘16. 
0 | 19 50 29.86 | 2.2104 |S. 25 35 29.1 | 7.061 [| © | 21 30 4.69 | 1.9437 |S-17 57 33-5 | 11.596 
I | 19 52 42.32 | 2-208 | 25 28 21.8 | 7.18 KE | 21 32 1.46 | 1.9387| 17 45 55-7 | 11.663 
2} 19 54 54-44 | 2.1993 25 21 7-4} 7-300 2 | 21 33 57-33 | 12-9338 17 34 13-9 | 123-730 
3 | 19 57 6.23 | 2.1937| 25 13 45.8 | 7.428 | 3 | 21 35 53.21 | 1.9389| 17 22 28.1 | 11.796 
4 | 19 59 17.68 | 2.188 | 25 617.2/| 7.536] 4 | 21 37 48.80 | x.9242| 17 10 38.4 | 12.862 
5 | 20 I 28.79 | 2.18a3| 24 58 41.5 | 7.652 1 5 | 21 39 44.11 | 21-9193] 16 58 44.8 | 11.925 
6 | 20 3 39.56 | 21767] 24 50 58.9 | 7.767 | 6 | 21 41 39.12 | 1.9145 | 16 46 47.4 | 11.988 
7 | 20 5 49.99 | 2.1710; 2443 9.5] 7.88: | 7 | 21 43 33.85 | 1.9099; 16 34 46.2 | 12.050 
8 | 20 8 0.08 | 2.16§3| 24 35 13.2] 7-994 | 8 | 21 45 28.31 | 1.9058; 16 22 41.4 | 18.110 
9 | 2010 9.83 | 2.1596 | 24 27 10.2] 8.105 | Q | 21 47 22.49 | 1.Q007| 16 10 33.0 | 12.270 
IO | 20 12 19.23 | 2.3538; 2419 0.6/| 8.216 | Io | 21 49 16.39 | 1.8962] 15 58 25.0 | 12.229 
II | 20 14 28.29 | 21481 | 24 10 44.3] 8.326 | IT | 21 52% 10.02 | 1.8916} 15 46 5.5 | 32.287 
12 | 20 16 37.00 | 2.1423| 24 2 21.5 | 8.434 J 12 | 21.53 3.38 | 1.8872] 15 33 46.6 | 12.343 
13° 20 18 45.37 | 2-1366| 23 53 52-2/| 8.541 | 13 | 21 54 56.48 | 1.8808] 15 21 24.3 | 12.400 
14 | 20 20 §3-39 | 21308} 23 45 16.6 | 8.647 | 14 | 21 56 49.32 | 1.8785| 15 8 58.6 | 12.455 
15 | 20 23 1.06 | 2.12590; 23 36 34.6| 8.752 | 15 | 21 58 41.90 | 1.8742] 14 56 29.7 | 12.508 
16 | 2025 8.39 | 2.1193} 23 27 46.3 | 8.856 | 16 | 22 © 34.22 | 1.8699| 14 43 57.6 | 12.562 
17 | 20 27 15.37 | 22135| 23 18 51.9 | 8.958] 17 | 22 2 26.29 | 1.8658] 14 31 22.4 | 12.613 
18 | 20 29 22.01 | 2.1078| 23 Q 51.3| 9.061 | 18 | 22 4 18.12 | 1.8617] 14 18 44.1 | 12.664 
Ig | 20 31 28.30 | 2.1020 | 23 0 44.6] 9.161 | rg | 22 6 9.70 | 1.8577] 14 6 2.7 | 12.725 
20 | 20 33 34-25 | 2.0962; 22 51 32.0| 9.260 | 20 | 22 8 1.04 | 2.8537] 13 53 18.3 | 12.764 
21 | 20 35 39-85 | 2.0904 | 22 42 13.4] 90358 | 22 | 22 Q 52.14 | 1.8498] 13 40 31.0 / 12.812 
22 | 20 37 45-10 | 2.087 | 22 32 49.0/ 9455 | 22 | 22 II 43.01 | 1.8458 | 13 27 40.8 | 12.859 
23 | 20 39 50.02 | 2.0790) 22 23 18.8 | 9.552 | 23 | 22 13 33.64 | 1.8420] 13 14 47.9 | 12.905 
241 20 41 54.58 | 2.0733 1S. 22 13 42.8 | 9.647 | 24 | 22 15 24.05 | 1.8388 |S.43 1 52.2 | 12.952 
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GREENWICH MEAN TIME. 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


























Diff. | Diff. Diff. Diff. 

Hour.| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
I in. Z in. T in. I in. 

| Mi Mi Mi Mi 

SUNDAY 17. TUESDAY 19. 
h m 8 8 o 8 ” ” hme 3 8 | o ° ” ad 

22 15 24.05 | 1.8382 |S.13 I 52.2 | 12.951 23 40 29.06 | 1.7328 S. 2 3 55-7 | 14.156 
2217 14.23 | 1.8345} 12 48 53.8 | 12.996 23 42 12.97 | 1.7316 I 49 46.1 | 14.163 
2219 4.19 | 1.8309 12 35 §2.7 | 13-040 23 43 56.85 | 1.7311 I 35 36.2 | 14.168 
22 20 53.94 | 1.8273 | 12 22 49.0 | 13.082 23 45 40.70 | 1.7307 I 21 26.0 | 14.173 


2347 24.53 | 1.7303 I 7 15.5 | 14.197 
23 49 8.34 | 1.7300 0 53 4.8 | 14.180 
23 50 52.13 | 1.7298 O 38 53-9 | 14.283 
23 52 35.91 | 1.7297 O 24 42.8 | 14.285 


22 22 43-47 | 1.8238] 12 9 42.8 | 13.124 
22 24 32.79 | 1.8203] II 56 34.1 | 13.365 
22 26 21.91 | 1.8169 | LI 43 23.0 | 13.205 
22 28 10.82 | 1.8135 | IX 30 9.5 | 13-245 


Cony Qin h& Ww DN w O 
Conk Dinh GW ND wt O 


22 29 59.53 | 1.8102] 11 16 53.6 | 13.284 23 54 19.69 | 1.7296 |S. O 10 31.7 | 14-285 
22 31 48.05 | 1.8070] II 3 35.4 | 13-321 23 56 3.46 | 1.7206 |N. O 3 39.4] 14.286 
22 33 36.37 | 1.8038} 10 50 15.0 | 13.357 23 57 47-24 | 1.7297 O 17 50.6 | 14.186 
22 35 24.51 | 1.8007} 10 36 52.5 | 13.393 23 59 31-02 | 1.7298} 0 32 1.7 | 140185 
22 37 12.46 | 1.7977] 10 23 27.9 | 13.428 1 14.87 | 1.7300 oO 46 12.8 | 14.183 
22 39 0.23 | 1.7047} IO 10 1.2 | 13.462 2 58.62 | 1.7302 I O 23.7 | 14.182 
22 40 47.83 | 1.7918 9 56 32.4 | 13-496 4 42.44 | 1.7306 I 14 34.5 | 14-178 
22 42 35.25 | 1.7890 9 43 1.7 | 13-528 6 26.29 | 1.7321 1 28 45.1 | 14.174 
22 44 22.81 | 1.7868 9 29 29.0 | 13.560 8 10.17 | 1.7336 I 42 55-4 | 14.169 


9 54.08 | 1.7321 157 5-4 | 14-164 
Ir 38.02 | 1.7327 2 11 15.1 | 14.159 


22 46 9.60 | 1.7835 9 15 54-5 | 13-59% 
22 47 56.53 | 1.7808 Q 2 18.1 | 13.6az 


eoooooo0oo0og0q0 0 














9 9 

10 10 

II II 

12 12 

13 13 

14 14 

15 15 

16 16 

17 17 

18 18 

19 | 22 49 43.30 | 1.7782 8 48 40.0 | 13.650 ] 19 13 22.01 | 1.7335 225 24.5 | 14-152 

20 | 22 51 29.Q1 | 1.7757 8 35 0.1 | 13.678 | 20 15 6.04 | 1.7342 2 39 33-4 | 14-344 

21 | 22 53 16.38 | 1.7732 8 21 18.6 | 13.706 J 21 16 50.11 | 1.7350 2 53 41.8 | 14.137 

22 | 2255 2.70 | 1.7708 8 7 35.4 | 13-732] 22 18 34.24 | 1.7360 3 7 49.8 | 14.128 

23 | 22 56 48.88 | 1.7686 |S. 7 53 50.7 ; 13.758 23 | © 20 18.43 | 1.7370 IN. 3 21 57.2 | 14.318 

MONDAY 18. WEDNESDAY 20. 

o | 22 58 34.93 | 1.7663 1S. 740 4.4 | 13.7841 O | O22 2.68 | 1.7981 |N. 3 36 4.0] 14.108 
I | 23 0 20.84 | 1.7641, 7 26 16.6; 13.83} I O 23 47.00 | 1.7394 3 50 10.2 | 14.097 
2123 2 6.62 |1.7619| 712 27.5 | 13.831} 2 | 0 25 31.39 | 1.7404 4 4 15-7 | 14.086 
3123 352.27 | 75981 6 58 36.9 | 13.854] 3 | 0 27 15.85 | 1.7417 4.18 20.5 | 14.073 
4 | 23 § 37-80 | 1.7579! 644 45.0 | 13.876] 4 | O29 0.39 | 1.7431 4 32 24.5 | 14.060 
5 | 23. 7 23.22 | 1.7560 6 30 51.8 | 13.8971 5 | O 30 45.02 | 1.7445 4 46 27.7 | 14.947 
6 | 23 g 8.52 | 1754t1 6 16 57.3} 13-917] 6 | 0 32 29.73 | 1.7460 5 O 30.1 | 14.033 
7 | 23 10 53.71 | 1.7523 6 3 1.71 13.9379 7 O 34 14.54 | 1.7476 5 14 31.6 | 14.027 
8 | 23 12 38.79 | 1.7505 549 4.9] 13.956] 8 | 0 35 59.44 | 1.7493 5 28 32.1 | 14.008 
Q | 23 14 23.77 | 1-7489 5 35 7-0 | 13.974 9 O 37 44-45 | 1.7510 5 42 31.7 | 13-984 
10 | 23 16 8.66 | 1.7473 5 21 8.0] 13.992f 10 | 0 39 29.56 | 1.7528 5 56 30.2 | 13.967 
II | 23 17 53-45 | 1.7458 | 5 7 8.0} 14.008 J II O 41 14.78 | 1.7546 6 10 27.7 | 13-949 

12 | 23 19 38.15 | 1.7443} 453 7-0| 14.0%] 12 | 043 0.1 ! 1.7565 6 24 24.1 | 13.930 

13 | 23 21 22.76 | 1.7429) 439 5-1] 14-0397 13 | O44 45.56 : 1.7586 6 38 19.3 | 13.970 
14 | 2323 7.30 | 1.7416, 425 2-3] 14.053] 14 | © 46 31.14 | 1.7607| 6 52 13.3 | 13.890 

15 | 23 24 51.75 | 1.7493 4 10 58.7 | 14.067 15 | © 48 16.84 | 1.7628 7 6 6.1 | 13.869 

16 | 23 26 36.13 | 1.7392 3 50 54.2 | 14.082] 16 | O50 2.67 | 1.7650 7 19 57-6 | 13.847 
17 | 23 28 20.45 | 1.738: 3 42 49.0 | 14.093] 17 | O 51 48.64 | 1.7673 7 33 47-8 | 13.825 
18 | 23 30 4.70 | 1.7369| 3 28 43.1 | 14.103] 18 | 0 53 34-75 |1-7697| 7 47 36.6 | 13.80% 
19 | 23 31 48.88 | 1.7359 3.14 36.6 | 15.113] 19 | O55 21.01 1.7722 8 1 23.9 | 13.777 

20 | 23 33 33-01 | 1.7351 3 0 29.5 | 14.123 20 | O57 7-42 - 3.7747 815 g.8 | 33.752 

21 | 23 35 17-09 | 1.7343 2 46 21.8 | 14.133 J 21 0 58 53.98 1.7773 8 28 54.2 | 13.737 

22 | 23.37 1.12 | 1.7335 2 32 13-5 | 14.142] 22 | 2% © 40.69 | 1.7800 8 42 37.0 | 13.700 

23 | 23 38 45.11 | 1.7328 218 4.8 | 14.148] 23 I 2 27.57 ; 1.7847 8 56 18.2 | 13.673 

24 | 23 40 29.06 | 1.7322 1S. 2 3 55-7 | 14.156] 24 1 4 14.62 11.7856 IN. 9 9g 57.8 | 13.646 
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Hour. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





for. 
x Min. 





Declination. 


THURSDAY 21. 


™m 8 
4 14.62 
6 1.84 
7 49-23 
9 36.81 
Il 24.57 
13 12.52 
15 0.66 
16 49.00 
18 37.54 
20 26.29 
22 15.25 
24 4-43 
25 53-83 
27 43-45 
29 33-30 
31 23.38 
33 13-70 
35 4-27 
36 55.08 
38 46.14 
40 37-45 
42 29.03 
44 20.87 
46 12.97 


ono oe en en am elialial- 


48 5.35 
49 58.00 
51 50.94 
53 44-16 
55 37-67 
57 31-47 
59 25-57 

I 19.97 

3 14.68 

5 9-70 

7 5-04 

9 0.69 
Io 56.67 
12 52.97 
14 49.60 
16 46.57 
2 18 43.87 
2 20 41.52 
2 22 39.51 
2 24 37-85 
2 26 36.55 
2 28 35.60 
2 30 35.01 
2 32 34-79 
2 34 34-94 


NHN NH NNN DYN DS &# HM He Oe 





8 
1.7856 IN. 9 9 57.8 


I. 7884 
1.7914 
1.7945 


9 23 35-7 
9 37 11.8 
9 50 46.1 
10 4 18.6 
IO 17 49.2 
IO 31 17.9 
IO 44 44.6 
10 58 9.3 
Ir Ir 31.8 
II 24 52.3 
Ir 38 10.6 
II 51 26.6 
IZ 440.4 
12 17 51.8 
12 3r 0.8 
1244 7-4 
12 57 11.5 
13 10 13.1 
13 23 12.1 
13 36 8.4 
1349 2.1 
14 I 53.0 


1.8707 IN.14 14 41.1 
FRIDAY 22. 
1.8753 [N.14 27 26.4 


1.8799 
1, 8847 
1. 8894 
1.8943 
1.8992 
1.9042 
1.9093 
1.9144 
1.9197 
1.9249 
1.9303 
1.9357 
1.9411 
109467 
1.9$23 
1.9579 
1.9637 
1.9694 
1.9753 
1.9812 
1.9872 
1.9933 
1.9994 


14 40 8.7 
14 52 48.1 
15 5 24-4 
15 17 57.6 
15 30 27.8 
15 42 54-7 
15 55 18.4 
16 7 38.7 
16 19 55-7 
16 32 9.3 
16 44 19.4 
16 56 25.9 
17 8 28.8 
17 20 28.1 
17 32 23.6 
I7 44 15.3 
1756 3.2 
18 7 47.1 
18 19 27.1 
18 31 3.0 
18 42 34.8 
18 54 2.4 
19 § 25.8 


2.0056 |N.19 16 44.8 





* 
330646 
13.617 
13.587 
13-557 
13. §26 
19.494 
13.462 
13.428 
13.993 
13-358 
13. 323 
13.286 
19.248 
13.210 
13.170 
13.130 
13.089 
13.047 
23.005 
12.961 
12.917 
12.872 
12.825 
12.778 


12-730 
12.681 
12.633 
120579 
12. §28 
32.476 
12.422 
12.367 
12.311 
12.255 
12.197 
12.138 
12.078 
12.018 
11.9$7 
11.893 
11.830 
11.765 
11.699 
11.632 
13.564 
11.495 
IT. 424 
X1.353 
11.281 


our. 


OO ON Am hw BH mw O 





Right Ascension. 





Di 
for 
1M 





Declination. 


SATURDAY 33. 


hm  =°s 

2 34 34-94 
2 36 35.46 
2 38 36.35 
2 40 37.62 
2 42 39-27 
244 41.31 
246 43.74 
2 48 46.56 
3 50 49-77 
2 52 53-38 
2 54 57-39 
257 1.81 
259 6.63 
3 111.86 
3 3 17-§0 
3 5 23-56 
3 7 39-03 
3 9 36.92 
3 11 44-24 
3 13 51.98 
316 0.14 
318 8.73 
3 20 17-75 
3 22 27.20 


3 24 37-09 
3 26 47.41 
3 28 58.17 
331 9-37 
3 33 21.00 
35 33-08 
7 45-59 
9 58.55 
2 11.95 
4 25-79 
6 40.08 
8 54.81 

9.98 
25.60 
41.66 
58.17 
15.12 
32.51 
59-35 

8.62 


Ph hb DP Ww WH WW Ww Ww WwW W W GD Ww 
nnn WA fh of f Bh W Wo 
OoONA DH ONUW 


> — 
bt md wt 
Op» 
dn + 
AND 
4 O 
NO oO 


4 18 46.58 


8 
2.0056 N19 16 44.8 


2.0118 
2.0180 
2.0245 
2.0307 
2.0372 
200487 
2.0502 
2.0368 
2%. 0635 
2.0702 
2.0770 
2.0838 
2.0906 
2.0975 
Ze 1044 
ZeI1I3 
@. 1184 
2.1255 
2.1325 
2.1396 
2. 1467 
2.3539 


1Q 27 59-4 
19 39 9.6 
IQ 52 15-3 
20 1 16.4 
20 12 12.8 
20 23 4-5 
20 33 51-4 
20 44 33-4 
20 55 10.5 
21 5 42.6 
2116 9.6 
21 26 31.4 
21 36 48.0 
21 46 59.3 
2157 52 
22 7 5.6 
2217 0.5 
22 26 49.8 
22 36 33.4 
22 46 11.3 
22 55 43-3 
23 5 9-4 


2.1612 |N.23 14 29.5 
SUNDAY 24. 
2,168 |N.23 23 43.6 


2.1737 
2.1830 
2eI903 
2.1976 
2.2049 
2.2123 
2.2197 
2.2270 
2.2944 
2.2418 
2. 2492 
2.2566 
2.2640 
2.2714 
2.2788 
2.2862 
2.2936 
2.3009 
2. 3083 
2.3156 
2.3229 
2.3502 
2.3374 


23 32 §1-5 
23 41 53-1 
23 50 48.4 
23 59 37-3 
24 8 19.7 
24 16 55.5 
24 25 24.7 
24 33 47-2 
24 42 2.8 
24 50 11.6 
24 58 13.4 
25 6 8.1 
25 13 55-7 
25 21 36.0 
25 29 9.0 
25 36 34.6 
25 43 52.8 
25 51 3-4 
2558 6.4 
26 5 1.6 
26 II 49.0 
26 18 28.5 
26 25 0.0 


2.3447 IN.26 31 23.4 





Se en a EE 


ey 


Diff. 
for 
1 Min. 





11,281 
1%.207 
11.338 
12.057 
10.979 
10.901 
10, 823 
10.941 
10.659 
10.577 
10. 493 
10.407 
10. §20 
10. 232 
10. 143 
10.053 
9-965 
9. 868 
9-775 
9.679 
9-588 
9. 484 
9. 985 
9.285 


9.183 
9-079 
8.974 
8.868 
8.761 
8.652 
8.542 
8.431 
8.318 
8.903 
8.088 
7-971 
7853 
7°733 
7.611 
7.489 
7-365 
7239 
70113 
6.985 
6.855 
6.724 
6.592 
6.458 
6.342 


Hour. 
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Diff. 
for 
1 Min. 


” 
6. 322 
6. 186 
6.048 
5-908 
5-767 
5-625 
5.482 
5°337 
5-190 
5.042 
4-893 
4-743 
4-§92 
4-438 
4-283 
4-128 
3.971 
3.812 
3.653 
3-492 
3-330 
3.166 
3-002 
2.837 


2.669 
2. 502 
2. 333 
2.164 
I.QQr 
1.818 
1.644 
1.469 
1.294 
1.118 
0.941 
0.762 
0.583 
0. 402 
0. @2I 


Oe 327 
0. 512 
0. 697 
0. 882 
1.068 
1.254 
1.442 
1.6a9 


Diff. 
Right Ascension.| for Declination. 
1 Min. 
MONDAY 25. 
hm  =°38 8 x " 
4 18 46.58 | 2.3447 \N.26 31 23.4 
421 7-48 | 2.3519| 26 37 38.7 
4 23 28.81 | 2.3590| 26 43 45.7 
4 25 50.56 | 2.366: | 2649 44.4 
4 28 12.74 |2.3732| 26 55 34.7 
4 30 35-35 | 2383] 27 1 16.5 
4 32 58.38 | 2.3873| 27 6 49.7 
4 35 21.82 | 2.3942] 27 12 14.3 
4 37 45-68 | 2.4011 | 27 17 30.1 
440 9.95 | 2-4079| 27 22 37.1 
442 34.63 | 2.4147] 27 27 35-2 
4 44 59-71 | 2.4213 | 27 32 24.3 
447 25-19 | 2.4980 | 27 37 4.4 
449 51.07 | 2-4346| 27 41 35.3 
4 5217.34 | 24410| 27 45 56.9 
4 54 43-99 | 2-4474| 2750 9.3 
4 57 11.03 | 2.4538) 27 54 12.3 
4 59 38.45 | 24601 2758 5.8 
5 2 6.24 | 2.4663| 28 1 49.7 
5 434.40 | 2.4723; 28 § 24.1 
5 7 2.92 | 2.478| 28 8 48.8 
5 9 31.79 | 2.4842! 2812 3.7 
512 1.02 |2.4901| 2815 8.7 
5 14 30.60 | 2.4958 |N.28 18 3.9 
TUESDAY 26. 

5 17 0.51 | 2.5013 [N.28 20 49.1 
5 19 30.76 | 2.5068| 28 23 24.2 
§ 22 1.33 | 251a2| 28 25 49.3 
5 24 32.23 | 2.5176} 2828 4.1 
527 3-44 |2.§228| 2830 8.7 
5 29 34.96 | 2.5278} 2832 3.0 
§ 32 6.78 | 2.5327} 28 33 46.9 
5 34 38.89 | 2.5376] 28 35 20.3 
5 37 11.29 | 2.5423 | 28 36 43.2 
5 39 43.96 | 2.5468| 28 37 55.6 
5 42 16.91 | 2.5513} 28 38 57.4 
5 44 §0.12 | 2.5556) 28 39 48.5 
5 47 23.58 | 2.5598 | 28 40 28,8 
5 49 57-29 | 2.5638; 28 40 58.4 
5 52 31.24 | 2.5677} 28 41 17.1 
555 5-42 | 25715] 28 4% 24.9 |+0.039 
5 57 39-82 | 2.5752} 28 41 21.8 |-0.143 
6 014.44 | 2.5787| 2841 7.7 
6 249.26 | 2.58% | 28 40 42.6 
6 5 24.28 | 2.5852|/ 2840 6.3 
6 7 59.48 | 2.583| 28 39 19.0 
6 10 34.87 | 2.5913/ 28 38 20.5 
6 13 10.43 | 2.5990| 28 37 10.9 
615 46.15 | 2.5966] 28 35 50.0 
6 18 22.02 | 2.599: IN.28 34 17.9 


Hour. 





ad 
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2I | 
22 | 
23 | 
24 | 


Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 





WEDNESDAY 27. 


hm i =°8 

6 18 22.02 
6 20 58.04 
6 23 34.19 
6 26 10.46 
6 28 46.85 
6 31 23.35 
6 33 59-94 
6 36 36.62 


4I 50.21 
44 27.10 
47 4-04 
49 41.02 
52 18.04 
54 55-08 
37 32-13 
Oo g.18 
2 46.23 


SESTNEDADAAAAA AH 


7 13 14.20 
7 15 51.10 
7 18 27.94 


721 471 
7 23 41.40 
7 26 18.01 
7 28 54.53 
7 30 30.95 
7 34 7-26 
7 36 43.46 


8 20 34.39 
8 23 7-35 


39 13.38 


8 | 
2.5991 IN.28 34 17.9! 1.6a9 


2.6014 
2.6035 
2.6055 
2.6074 
2.6091 
2.6106 
| 2.6120 
2.6132 
2.6743 
2.6153 
2.6261 
2.6167 
2.6171 
2.6174 
2.6175 
2.6175 
2.6174 
2.6171 
2.6166 
2.6161 
2.6153 
2.6144 


28 32 34.5 
28 30 39.8 
28 28 33.7 
28 26 16.3 
28 23 47-4 
28 21 7.2 
28 18 15.5 
28 15 12.4 
28 11 57.8 
28 8 31.8 
28 4 54.3 
28 I 53 
27 57 4.8 
27 52 §2.8 
27 48 29.4 
27 43 54-5 
27 39 8.0 
27 34 10.1 
27 29 0.7 
27 23 39-9 
2718 7.6 
27 12 24.0 


2.6134 IN.27 6 28.9 
THURSDAY 28. 








2.6142 ‘N.27 0 22.4 | 
2.6108| 2654 4.6 
2.6094 | 26 47 35-5 
a.6078 | 26 40 55.0 | 
| 2.6061 | 26 34 3.2 | 
2.6043 | 2627 0.2 
2.6023| 26 19 46.1 
2.6002} 26 12 20.8 
2.598 | 26 4 44.4! 
2.5956; 25 56 56.9 
2.5931; 25 48 58.4 
2.5906! 25 40 48.9 
ad 25 32 28.4 
2.5850 25 23 57-0 
2. §821 25 15 14.9 
2.5791 | 25 6 21.9 
2.5759, 24 57 18.2 
2.sm7| 24 48 3.9 
2.5693 | 24 38 39.0 
2.5659 | 24 29 3.6 
9.5623; 24 19 17.7 
2.5587 24 9 21.4 
2.5551 | 23 59 14.8 
2.5513! 23 48 57.9 


a.sa7e IN.23 38 30.9 


Diff. 
for 
r Min. 


1.818 
2.007 
2.196 


6.208 
6.392 
6.580 
6.768 
6.956 
7448 
7-329 
7-514 
7-699 
7-883 
8.067 
8.250 


; 8.432 


8.613 
8.793 
8.972 
9.150 
9- 327 
9- $03 
9.678 
9.852 
10.024 
10. 196 
10.366 
10. $34 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 








vn Right Ascension. oe Declination. 
t Min. 
FRIDAY 2g. 
bh m 8 ; s o ! . 
8 23 7-35 | aesaze [N23 38 30.9 
8 25 40.08 | 2.5435 | 23 27 §3.8 
8 28 12.57 | 2.5394 | 2317 6.6 
8 30 44.81 | 2.5358| 23 6 9.5 
8 33 16.81 | 25312} 2255 2.6 
8 35 48.56 | 2527] 22 43 45.8 
8 38 20.06 | 2.5228] 22 32 19.4 
8 40 51.30 | 2.518 | 22 20 43.4 
8 43 22.27 | 2.540} 22 8 57.9 
8 45 52.98 | 2.5007] 2157 2.9 
8 48 23.43 | 2-s0s3| 21 44 58.7 
8 50 53-61 | 2.5007| 21 32 45.2 
8 53 23.51 | 2.4961 | 21 20 32.5 
8 55 53-14 | a.4915| 22 7 §0.8 
8 58 22.49 | 2.4868} 20 §5§ I0.1 
Q 0 51.56 | 2.4648} 20 42 20.6 
Q 3 20.35 | 2.477§| 20 29 22.4 
Q 5 48.86 | 2.4728} 20 16 15.5 
g 817.09 | 2.4681/ 20 3 O.1 
Q 10 45.03 | 2.4633] 19 49 36.2 
Q 13 12.69 | 2.458 | 19 36 4.0 
9 15 40.06 | 2.4538} 19 22 23.6 
9 18 7.14 | 2-448] 19 8 35.1 
Q 20 33-93 | 2-4442 IN.18 54 38.5 
SATURDAY 30. 

9 23 0.44 | 2.4294 [N.18 40 34.1 
Q 25 26.66 | 2.4396 | 18 26 21.9 
Q 27 52-59 | 2.4298] 18 12 2.0 
9 30 18.23 | 249] 17 57 34-5 
9 32 43.5B | 2-420 | 17 42 $9.6 
9 35 8.64 | 2.4153| 17 28 17.4 
9 37 33-42 | 24206 | 98617 13 27-9 
9 39 57-91 | 24058} 16 58 31.4 
Q 42 22.12 | 2.qorr| 16 43 27.9 
9 44 46.04 | 2.9963] 16 28 17.5 
947 9-68 | 2.396) 1613 0.4 
9 49 33-03 | 2.3869] 15 57 36.7 
9 51 56.11 | 2.9823 | 1542 6.4 
9 54 18.9% | 2.3777] 15 26 29.8 
9 56 41.43 | 2.3732} 15 10 46.9 
9 59 3-68 | 2.9686} 14 54 57-9 
10 1X 25.66 | 2.s642| 1439 2.9 
10 3.47.37 | 2.3996] 1423 2.1 
10 6 8.81 | a.3551| 14 6 55.5 
10 8 29.98 | 2.3507} 13 50 43.2 
10 10 50.89 | 2.3463} 13 34 25-4 
10 13 11.54 | 2.3420} 1318 2.3 
10 15 31.93 | 2-3378| 13 I 33-9 
' 1017 52.07 | 2.3836 1245 0.4 
10 20 11.96 | 2.3294 IN.12 28 21.9 


a < So a) oo 
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Diff. 
for 
r Min. 


10. §34 
10.702 
10. 869 
13.033 
1t.197 
II. 360 
11.580 
11.679 
31.837 
21.998 
12.148 
12.302 
12.453 
12.603 
12.752 
12.898 
132043 
13.186 
13.328 
13.468 
33.605 
130742 
33.876 
14.008 


14.198 
14.2968 
14.305 
14.520 
14.643 
14.764 
14.883 
25.000 
25.116 
15-239 
15.340 
35-42 
15.558 
15.663 
15.76 
15.867 
15.96 
16.064 
16.157 
16.25% 
16. 34% 
16.429 
16. 516 
16.600 
16.683 


k20ur. 


OW OX) Aud Ww NQ HO 
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Diff. 
Right Ascension.| for Declination. 
1 Min. 
SUNDAY, 31. 

h m 8 s . ! ” 
IO 20 11.96 | 2.3294 [N.12 28 21.9 
10 22 31.60 | 2.3258, 12 11 38.5 
IO 24 §0.99 | 293212 It 54 50.4 
10 27 10.14 | a.3172| II 37°57.6 
IO 29 29.05 | 2.3132} II 2I 0.4 
IO 31 47.73 | 3098} Ir 3 58.8 
10 34 6.17 | 2.39055 | 10 46 53.0 
10 36 24.39 | 2.3018 | 10 29 43-1 
to 38 42.38 | 2.098% | 10 12 29.3 
10 41 0.16 | 2.8944 9 55 11.6 
IO 43 17.71 | 2.2908 9 37 50-2 
10 45 35-05 | 2.2873 9 20 25.2 
10 47 52.19 | 2.2839 9 2 56.7 
IO 50 g.12 | 2.2805 8 45 24.9 
IO 52 25.85 | 2.2778 8 27 49-9 
10 54 42.38 | 2.2739 8 10 11.8 
10 56 58.72 | 2.2708 7 52 30.8 
Io 59 14.87 | 2.9677 7 34 47.0 
II 1 30.84 | aa647 717 O85 
Ir 3 46.63 | 2.0618 6 59 11.8 
Ir 6 2.25 | 2.2988 6 41 20.0 
Ir 8 17.69 | 2.2560 6 23 26.3 
II 10 32.97 | 2.2538 6 § 30.4 
II 12 48.09 | 2.2807 |N. 5 47 32-5 


MONDAY, SEPT. 1. 


PHASES OF THE MOON. 


New Moon , 

First Quarter . 
Full Moon . . 
Last Quarter . 
New Moon. . 


Perigee . 
Apogee. 
Perigee . 


d h 
2 0 
~ 8 16 
16 8 
24 12 
8 38.1 


Aug. 


31 


. Aug. 3 
. 18 
. 31 





Diff. 
for 
1 Min. 


16. 683 
16. 763 
16. 842 
36.917 
16.990 
17.068 
17.13% 
17.198 
37.263 
17-326 
17.387 
17.446 
17.508 
17-557 
17.609 
17.659 
37.707 
17-758 
17.706 
37.837 
17-877 
37.913 
317.948 
17.982 


oj] 11 1§ 3.05 | ase [N- 5 29 32.6 | x8.0r2 


m 
58.1 
3.0 
27.0 
17.8 


I1I.2 
20.1 


19.1 











98 SEPTEMBER, 1913. I. 
AT GREENWICH APPARENT NOON. 
Equation of 
z THE SUN’S Sidereall ‘ime, to be 
Day of | #3 Semidi-|_Added to_| nia. 
the og ameter Subtracted for 
Week. Ss j j j j Passing 1 Hour 
A Apparent. Right Diff. for Apparent 1 Decli- Diff. for Semidiam- Me- A ‘parent 
. . I eter. ridian. ime. 
h m s ° , a id a ae 8 m s s 
Mon. | 1] 104014.50 N. 8 24 57.6 |-54.35 1 15 52-97164.38] O 4.17 | 0.777 
Tues. | 2] 1043 52.22 8 3 9.2] 54-68] 15 §3.20164.34] 0 14.62 | 0-789 
Wed. | 3] 1047 29.64 7 4113.0) 54.99] 15 53-431 64.30) 0 33.71 | 0-802 
Thur. | 4]1051 6.78 719 9.4|-55-29115 53-671 64.26] 0 53.08 | 0.813 
Fri. 5110 54 43.65 6 56 58.8/ 55-58] 15 53.91] 64.22] 1 12.71 | 0.823 
Sat. 6} 10 58 20.27 6 34 41.6! 55.85915 54.16164.19] I 32.59 | 0.833 
SUN.| 7] 11 1 56.65 6 12 18.1 |-56.11 15 54.411 64.16] 1 52.70| 0.843 
Mon. | 8] 11 5 32.82 5 49 48.5] 56.35115 54.66164.13] 2 13.03 | 0.851 
Tues. | 9] 11 9 8.80 5 27 13.2] 56.58]15 54.91 164.11] 2 33.55 | 0.859 
Wed. | ro] 11 12 44.60 5 432.5 |-56.80] 15 55.16] 64.09] 2 54.25 | 0.866 
Thur. | 11} 11 16 20.24 441 46.8| 57.001 15 55.42164.07] 3 15.10] 0.872 
Fri. =| 12] 11 19 55.75 418 56.3| 57-19115 55-67164.05| 3 36.09 | 0.877 
Sat. | 13] 11 23 31-15 356 1.3 1-57-37115 55-93 164.04} 3 57-19 | 0.881 
SUN. | 14] 11 27 6.46 333 2.21 57-541 15 56.19164.031 4 18.38 | 0.884 
Mon. | 15} 11 30 41.70 3 959.3) 57-69] 15 56.45164.02] 4 39.63 | 0.887 
Tues. | 16} 11 34 16.90 2 46 52.8 |-57.831 15 56.71 164.011 5 0.92 | 0.888 
Wed. | 17] 11 37 52.08 2 23 43-1 | 57-96] 15 56.96] 64.01] 5 22.23 | 0.888 
Thur. | 18] 11 41 27.27 2 030.5} 58.08] 15 §7.22]64.01] 5 43.55 | 0-888 
Fri. =| 19]11 45 2.47 1 37 15.3 |-58-18115 57.48164.021 6 4.84 | 0.886 
Sat. | 20] 11 48 37.72 I 1357.8] 58.27115 57.741 64.03] 6 26.08 | 0.884 
SUN. | 21} 11 52 13.05 O 50 38.4] 58.35] 15 58.001 64.04] 6 47.25 | 0.880 
Mon. | 22} 11 55 48.47 O 27 17.3 |-58.41 1 15 58.26164.05] 7 8.33 | 0.876 
Tues. [23] 11 59 24.00 N.o 354.8] 58.46115 58.53164.07] 7 29.30/| 0.871 
Wed. | 24] 12 2 59.66 S. 019 28.7] 58.49115 58.79164.09] 7 50.13 | 0.865 
Thur. |25]12 635.48 O 42 52.8 |-58.50] 15 59.06164.11] 8 10.81 | 0.858 
Fri. | 26] 12 1011.48 I 617.2] 58.51 115 59.33164.13] 8 31.31 | 0.850 
Sat. | 27] 12 13 47.67 I 29 41.5 | 58.50] 15 59.60164.16] 8 51.62 | 0.842 
SUN. | 28} 12 17 24.07 153 5-4/|-58.48115 59.87164.19] 9 11.72 | 0.833 
Mon. | 29] 12 21 0.70 216 28.5| 58.44116 0.14]64.22] 9 31.59 | 0.823 
Tues. | 30] 12 24 37.58 2 39 50.4] 58.38916 0.41164.26] 9 51.21 | 0.812 
Wed. | 31} 12 28 14.72 S. 3. 3 10.7 |-58.31] 16 0.69] 64.30] 10 10.56 | 0.801 


Notg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.18 from the 
fidereal time. 


Teeth de 


prefixed to the hourly change of declination indicates that north declinations are decreasing; 
eclinations increasing. 


Day of 


q 

a 
Day of the 

Month. 


5 


Tues. 
Wed. 


Thur. 
Sat. 
SUN. 
Tues. 
Wed. 
Fri. 
Sat. 
SUN. 
Mon. 
Tues. 
Wed. 
Thur. 
Fri. 
Sat. 
SUN. 


Tues. 
Wed. 
Thur. 
Fri. 

Sat. 

SUN. 
Tues. 


Wed. 


Cntr fe Ww NW 


Oosy 


10 
It 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 


31 


Apparent Right 
Ascension. 


h m 
IO 40 
10 43 
10 47 


10 51 


1O 54 
10 58 


Ir I 
Ir 5 
II 


Il 
II 
II 


II 
II 
Il 


II 
II 
Il 


II 
It 
Il 


II 
11 
I2 3 


I2 
I2 
12 


12 
I2 
I2 


21 


12 


8s 
14.50 
52.26 


29.73 


6.91 


43.83 
20.50 


56.93 
33-15 
9.18 


45-03 
20.72 
56.28 


31.73 
7.10 


42.40 


17.65 
52.88 
28.12 


3-38 
38.68 
14.06 


49-53 
25.11 
0.83 


36.70 
12.75 
48.99 


25-45 
2.13 
39.06 


16.25 


en 


SEPTEMBER, 1913. 
AT GREENWICH MEAN NOON. 


THE SUN’S 


Diff. for] Apparent Decii- 
nation. 


x Hour. 


8 
9.080 
9.067 
9-055 


9-044 
9-033 
9.023 


g.O14 
9-005 
8.997 


8.990 
8.984 
8.979 


8.975 
8.972 
8.970 


8.968 
8.968 
8.969 


8.971 
8.973 
8.976 


8.980 
8.985 
8.991 


8.998 
9.006 


9.014 


9.024 
9.034 
9.044 


N. 


De 


CG G G ppm mt OV NAN N COM ° 


53 14-4 
16 37.8 
40 0.0 


9.055 15. 3 3 20.6 





Equation of 


Time to be 
Subtracted Diff. for 


Ce 
; Added to 
Diff. for Mean Time. 


1 Hour. 


O 
O 


BAAD KNAnn fp WwW QW N 


co COCO lUNNN 


from 





14.63 
33-72 


53-09 
12.72 
32.61 


52-73 
13.06 


33-59 


54-29 
15.15 
36.14 


57-24 
18.43 
39.69 


0.99 
22.31 


43.63 


4-93 
26.17 


47-35 


8.44 
29.41 
50.25 


10.93 
31.43 
51.74 


11.84 
31.71 
51.34 


10.70 


8s 
0.777 
0.789 
0.801 


0.813 
0.823 
0.833 


0.843 
0.851 


0.859 


0.866 
0.872 
0.877 


0.881 
0.884 
0.887 


0.888 
0.888 
0.888 


0.886 
0.884 
0.880 


0.876 
0.871 
0.865 


0.858 
0.850 
0.842 


0.833 


0.823 
0.812 


0.801 


— 


Norg.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that north declina- 


tions are decreasing; south declinations, increasing. 
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Sidereal Time, 
or Right Ascen- 
sion of Mean 
Sun. 


bh m 
10 40 
IO 44 
10 48 


10 52 
10 55 
10 59 


II 3 
II 
II 


I! 
II 
II 


II 
If 
Il 


II 
I! 
II 


Il 
Il 
Il 


I2 2 
12 
12 


I2 
12 
12 


14 
18 
22 


26 
30 
34 


38 


I2 
12 
12 


[2 


Diff. for 


10.33 
6.89 


3-44 


0.00 
56.55 
53.10 


49.66 
46.21 


42.77 


39.32 
35-87 
32.43 


28.98 
25-54 
22.09 


18.64 
15.20 
11.75 


8.30 
4.86 
1.41 


57-97 
54.52 
51.07 


47-63 
44.18 
40.73 
37-29 
33-84 
30.40 


26.95 


1 Hour. 


+9°.8565. 
(Table III.) 
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Day of the 
Month. 


Day of the 
Year. 


! 
| 


“yee vnon |. 
ae 


246 


247 
248 


249 
| 250 


251 
252 


© COo~m Cntr @® N 


- Ht: ~ wm 
wb w oe O 


253 
254 
255 


256 


257 
258 


259 
260 
261 


262 
263 
264 


265 
266 
267 


268 
269 
270 


271 
272 
273 


274 


158 


159 
160 


161 
162 
163 


164 
165 
166 


167 
168 
169 


170 


171 
172 


172 
173 
174 


175 
176 


177 


178 


179 
180 


181 
182 
183 


184 
185 
186 


187 


SEPTEMBER, 1913. 


AT GREENWICH MEAN NOON. 








THE SUN’S 
True Longitude. 
Diff. for 
1 Hour. 
A ¥ 
25 46.3 | 25 10.5 | 145.28 
23 53-9 | 23 18.0 | 145.35 
22 3.0] 21 27.0 | 145.41 
20 13.6 | 19 37.5 | 145-47 
18 25.8 | 17 49.5 | 145-54 
16 39.4 | 16 3.0 | 145.60 
14 54-4 | 14 17.9 | 145.66 
13 10.9 | 12 34.4 | 145.72 
II 29.0 | 10 §2.3 | 145.78 
9 48.6 | 9 11.7 | 145.85 
8 9.8] 7 32.8 | 145.92 
6 32.6 | 5 55-5 | 145-99 
4 57.1 4 19.9 | 146.06 
323.4 | 2 46.2 | 146.13 
I 51.6} 1 14.2 | 146.21 
60 21.6 | 59 44.1 | 146.29 
58 53.6 | 58 16.0 | 146.37 
57 27.6 | 56 49.9 | 146.46 
56 3-7 | 55 25.9 | 146.55 
54 41.9 | 54 4.0 | 146.64 
53 22.3 | 52 44.3 | 146.73 
52 4.9 | 51 26.8 | 146.82 
50 49.8 | 50 11.6 | 146.91 
49 37.0 | 48 58.6 | 147.01 
| 
48 26.4 | 47 47.9 | 147-10 
47 18.1 | 46 39.5 | 147.20 
46 12.1 | 45 33-4 | 147.30 
45 8.3 | 44 29.4 | 147.39 
44 6.6 , 43 27.6 | 147.48 
43, 7-0 | 42 27.9 | 147.56 
42 9.4 | 41 30.2 | 147.64 


Latitude. 





—0.13 
0.27 
0.40 


— 0.53 
0.63 
0.71 


— 0.76 
0.78 
0.77 


— 0.73 
0.66 


0.57 


—0.45 
0.33 
0.21 


— 0.09 
+ 0.03 
0.15 


+ 0.26 


0.35 
0.40 


+ 0.42 
0.41 
0.38 


+ 0.31 
0.21 
+ 0.09 


— 0.04 
0.18 
0.33 


— 0.46 


the Earth. 


0.003 8706 


0.003 7653 
0.003 6582 


0.003 5495 
0.003 4393 
0.003 3277 


0.003 2150 
0.003 I013 
0.002 9867 


0.002 8715 


0.002 7557 
0.002 6394 


0.002 5228 
0.002 4058 
0.002 2886 


0.002 I7II 
0.002 0535 
0.001 9358 


0.001 8178 
0.001 6996 
0.001 5812 


0.001 4625 


0.001 3434 
0.001 2239 


0.001 1038 
0.000 9831 
0.000 8616 


0.000 7392 
0.000 6159 
0.000 4917 


0.000 3666 


Logarithm of the|,,: 
Radius Vector of Diff. for 


r Hour. 


—43-5 
44.2 
44.9 


—45.6 
46.2 


46.7 


—47.2 
47.6 
47-9 


—48.1 
48.3 
48.5 


—48.7 
48.8 


48.9 


—49.0 
49.1 
49.1 


49.2 
49.3 
49-4 


—49-5 
49.7 
49-9 


—50.2 
59-5 
50.8 


—51.2 
51.6 


52.0 


—52.4 


Norsg.—The longitudes in the column 2 are referred to the true equinox of their own date, 
while those in the column ?/’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 


IIT. 


Mean Time of 
Sidereal Noon. 


h 
13 
13 
13 


13 
13 
12 


I2 
12 
I2 


12 
I2 
12 


I2 
12 
12 


12 
T2 
12 


I2 
12 
It 


It 
II 
Il 


II 
It 
It 


Il 
II 
Il 


m™m 
17 
13 
9 


N) 
I 


57 


54 
50 
46 


42 
38 


34 


30 
26 
22 


18 


14 
Io 


6 
2 


59 


55 
51 
47 


43 
39 
35 


31 
27 
23 


8 
38.63 
42.72 
46.82 


50.91 
55.00 


59-09 


3.18 
7.28 


11.37 


15.46 
19.55 
23.64 


27-74 
31.83 
35-92 


40.01 


44.11 
48.20 


52.29 
56.38 


0.47 


4.57 
8.66 


12.75 


16.84 
20.93 
25.03 


29.12 
33.21 
37-30 


II 19 41.40 


Diff. for 1 Hour, 
—9*.8296. 
(Table ITI.) 
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Day of the Month. 


NG Ww nh 


Oo oon 


Noon. 


16 44.0 
16 40.3 
16 31.8 


16 
16 


15 


19.8 
5.8 
51.1 


36.8 


23.9 
12.6 


15 
15 
15 


15 3-3 
14 56. 
14 50.5 


14 46.8 
14 44.6 
14 43.8 


14 44.5 
14 46.7 
14 50.4 


55-8 
3.0 
12.2 


14 
15 
15 


I5 
15 
15 


16 
16 
16 


23-4 
36.3 
50.5 


5.2 
19.3 
31-4 


16 40.1 


16 44.1 
16 42.7 
16 36.1 


16 25.0 


a 


Midnight. 


16 42.8 
16 36.6 
16 26.2 


16 13.0 
15 58.4 
15 43.8 


30.2 
18.0 


7-7 


15 
15 
15 


14 
14 
14 


59-4 
53-0 
48.4 


14 
14 
14 


45-5 
44.0 
44.0 


14 
14 
14 


45-4 
48.3 
52.9 


14 
15 
15 


59.2 
7-4 
17.6 


29.6 
43-3 
57.8 


15 
TS 
15 


16 
16 
16 


12.4 
25-7 
36.3 


16 42.7 
16 44.1 
16 40.0 
16 31.0 


16 18.3 


HORIZONTAL PARALLAX. 


Noon. 


61 18.90 
61 5.13 
60 34.08 


59 50.12 
58 58.60 
58 4.66 


57 12.44 
56 24.87 
55 43-66 


55 9-52 
54 42.57 
54 22.46 


54 8.65 
54 0.57 
53 57-88 


54 0.42 
54 8.33 
§4 21.92 


54 41.76 
55 8.37 
55 42.12 


56 22.99 
57 10.27 
58 2.37 


58 56.37 
59 48.20 
60 32.71 


| 
61 4.55 | 
61 19.13 
61 14.06 
60 49.69 


60 9.18 


THE MOON’S 


Diff. for 
i Hour. 





—O.171 
0.958 
1.598 


—2.029 
2.230 
2.236 


—2.095 
1.856 


1.571 


—1.271 


0.977 
0.702 


—0.4§3 
0.223 
—0.003 


+0.217 


0.444 
0.692 


+0.964 
1.256 
1.556 


+1.845 
2.086 


2.235 


+2.239 


2.044 
1.627 


+0.992 
+0.206 
—0.626 

1.382 


—1.958 













Midnight. 


c an 


61 14.39 
60 51.53 
60 13.39 


59 24.96 
58 31.64 
57 38.13 


56 47.94 
56 3.41 
55 25.69 


54 55.16 
54 31.69 
54 14.81 


54 3-92 
53 58.57 
53 58.49 


54 3.69 
54 14.38 
54 31.03 


54 54-19 
55 24-34 
56 1.69 


56 45.90 
57 35.87 
58 29.35 


59 22.87 
60 11.71 


60 50.54 


61 14.21 
61 19.10 
61 4.15 
60 31.16 


59 44-43 


Diff, for | Meridian of | Diff. for 
Greenwich. 


x Hour, 





—0.578 
1.302 
1.840 


—2.156 
2.254 
2.181 


—1.984 
1.716 
1.422 


—I.121 
0.837 


0.574 


—0.336 
—O.112 
+0.106 


+0.329 
0.565 
0.826 


+1.107 
¥.406 
1.704 


+1.973 
2.176 
2.258 


+2.169 
1.864 


1.335 


+0.612 
—O.212 
1.022 
1.698 


—2.159 


UPPER TRANSIT. 


bod 


N ™ O = 


OW OF NAN hPW 
wn 
N 
\O 











x Hour. 





5S PID APO NMOS’ 
A ADDN ANA ADA 


= 
oO 
a 


>) 


12.6 
13.6 
14.6 


15.6 
16.6 
17.6 


18.6 
19.6 
20.6 


21.6 
22.6 
23.6 


24.6 
25.6 
26. 


27.6 
28.6 
0.3 
1.3 


2.3 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
































Diff. Diff. Diff. Diff. 

Hour,| Right Asoension.| for Declination. for our.| Right Ascension. | for Declination. for 

r Min. I Min 1 Min. 1M 

MONDAY 1. 

h m sg 8 -) ) ud ” h m 8 8 ! e ° a” ” 
Il 18 3.05 | 2.048 IN. 5 29 32.6 | 8.012] O | 13 I 33.57 | 2.2210 S. 8 50 59.6 | 17.088 
IX 17 17.86 | 2.2456 5 IL 31.0| r8.04rf 1 | 13 3 46.87 | 2.2024 g 8 2.6] 17.047 
II 19 32.52 | 2.2433 4 53 27-7 | 18.0671 2/13 6 0.26 | 2.2238 9 25 1.6] 16.948 
II 21 47.05 | 2.2410 4 35 22.9 | 18.092] 3 | 13 8 13.73 | 8.2253 Q 41 56.4 | 16.878 
II 24 1.44 | 2.2387 4 17 16.7 | 38.213 7 4 | 13 10 27.30 | 2.2269 7.0 | 16.807 
Ir 26 15.69 | 2.2365 359 9-31 18.1338 § | 13 12 40.96 | 2.2285} 1015 33.3 | 16.738 
Ir 28 29.82 | 2.2344 341 0.7 ) 18.1521 6 ' 13 4 54.72 | 2.2302] 10 32 15.2! 16.662 
Il 30 43.82 | 2.2324 3 22 51.1 ; 18.167] 7 | 13 17 8.59 | 2.9320) 10 48 52.6 | 16.58% 
II 32 57-71 | 2.2305 3 4 40.6 | 18.18: 1 8 | 13 29 22.56 | 22998 | 1 5 25.3 | 16.506 


It 35 11.48 | 2.2286 2 46 29.4 | 18.192] 9 
Il 37 25.14 | 2.2268 2 28 17.6 | 18.202 | 10 
II 39 38.70 | 2.2252 210 5.2 | 18.209} ZI 
II 41 52.17 | 2.2237 I 51 52.5 | 18.214 | 12 
II 44 5-54 | 2.2222 1 33 39.5 | 18.217] 13 
11 46 18.83 | 2.2207 I 15 26.4 | 18.219 § 14 
11 48 32.03 | 2.2193 O 57 13.2 | 18.218 f 15 
II 50 45.15 | 22x82 O 39 0.2 / 18.215] 16 
II 52 58.20 | 2.2169 O 20 47.4 | 18.210] 17 


13 21 36.65 | 2.2357 
13 23 50.85 | 2.2377 
13 26 5.17 | 2.9397 
13 28 19.62 | 2.2418 
13 30 34-19 | 2.2439 
13 32 48.89 | 2.2462 
13 35 3-73 | 2-2484 
13 37 18.70 | 2.2507 
13 39 33.81 | 2.2530] 13 30 35.2 | 15-732 


II 21 53.3 | 16.427 
Ir 38 16.5 | 16.345 
II 54 34.7 | 16.268 
12 10 47.9 16.178 
12 26 56.0 16.098 
12 42 58.9 | 16.003 
12 58 56.4 15.933 
13 14 48.5 | 15.883 


ve) 
wm 
oo 
Sh A) 


Ir 55 11.18 | 2.2158 IN. O 2 35.0 | 18.203] 18 | 13 4X 49.06 | 2.2555} 13 46 16.2 | 15-636 
II 57 24.10 | 2.2148 |S. 0 15 36.9 | 18.199 19 | 13.44 4.47 | 2.25980| 14 I 51.5 | 15-56% 
II §9 36.96 | 2.2139 O 33 48.3 | 18.183} 20 | 13 46 20.02 | 2.2604 | 14 17 21.1 | 15.444 





IZ 1 49-77 | 2213 | +» O 51 58.9 | 18.169] 21 | 13 48 35.72 | 2.2630] 14 32 44.8 | 15.345 


NB HD WD DS we ee et et ee et ot 
WAH mM OW CON AuUh W DD HOW COI Qtr h WD HO 








| 
| 
13 55 23-77 | 2.2709 [S.15 18 19.7 | 15.090 


IZ 4 2.53 | 2.2123 110 8.6 | 18.154 | 22 | 13 50 51.58 | 2.0657| 1448 2.5 | 15.245 
12 6 15.24 | aa216 |S. 1 28 17.4 | 18.137) 23 | 13.53 7-60 | 2.2683 |S.15 3 14.2 | 15.343 
TUESDAY 2. THURSDAY 4. 

o | 12 8 27.92 | aarr [S. 1 46 25.1 | 18.118] O 
I | 12 10 40.57 | 2.9106 2 4 31.6 | 18.097 1 | 13 57 40.11 | 2.27397/ 15 33 19.0 | 14.936 
2 | 12 12 53.19 | 2.2101 2 22 36.7 | 18.073 2 | 13 59 56.612 | 2.276 | 35 48 12.0 | 14.829 
3} 1215 5.78 | 2.2097 2 40 40.4 | 18.0488 3] 14 213.28 | 2.2792} 16 2 58.5 | 14.70% 
4 | 12 17 18.36 | 2.2095 258 42.5 | 18.022] 4 | 14 4 30.12 | 2.2821] 1617 38.5 | 14.622 
5 | 12 19 30.92 | 2.2093 3 16 43.0 | 17.9931 § | 14 6 47.13 | 2.2830] 16 32 12.0! 14.504 
6 | 12 21 43.48 | 2.2092 3 34 41.7 | 17.962 61 14 Q 4.32 | 2.2879] 16 46 38.8 | 14.30% 
7 | 12 23 56.03 | 2.2092 3.52 38.4 | 17.928 7 | 14 11 21.68 | 2.2908] 17 0 58.9 | 14.278 
8 | 12 26 8.59 | 2.2093 4 10 33.1 | 17.894) 8 | 14 13 39.22 | 2.29388| 17 15 12.1 | 14.163 
Q | 12 28 21.15 | 2.2094 4 28 25.7 | 17.857] 9 | 14 15 56.94 ; 2.0968] 17 29 18.4 | 14.047 
10 | 12 30 33-72 | 2.2097 4 46 16.0 | 17.818] ro | 14 18 14.84 | 2.2998] 17 43 17.7 | 18-930 
Ir | 12 32 46.31 | 2.2100 5 4 3-91 17.777] II | 14 2O 32.92 | 230a9| 17 57 10.0] 13.812 
12 | 12 34 58.92 | 2.2103 5 21 49.3 | 17.735 f £2 | 14 22 51.19 | 2.3060} 18 10 55.1 | 18.69% 
13 | 12 37 11.55 | 2.2108 5 39 32.1 | 17.691 J 13 | 14.25 9.64 | 2.3091 | 18 24 32.9 | 13.569 
I4 | 12 39 24.22 | 2.arrg 5 57 12.2 | 17-645] 14 | 14 27 28.28 | 2.3122! 18 38 3.4] 13.447 
15 | 12 41 36.92 | 2.2120 6 14 49.5 | 17-5971 15 | 14 29 47.10 | 2.3153} 18 51 26.6 | 13.324 
16 | 12 43 49.66 | 2.2127 6 32 23.8 | 17.547] 16 | 14 32 6.112 | 2.3185 | 19 4 42.3 | 13.198 
17 | 1246 2.45 | 2.2r35 6 49 55-1 | 17.4954 17 | 14 34 25.32 | 2-3217| I9 17 50.4 | 13.072 
18 | 12 48 15.28 | 2.2143 7 7 23.2) 17.442) 18 | 14 36 44.72 | 2.3248 | 19 30 50.9 | 12.944 
Ig | 12 §0 28.17 | 2.2152 7 24 48.1 | 17.387] 19 | 14 39 4.30 | 2.3a799| 19 43 43.7 | 12.816 
20 | 12 52 41.11 | 2.ar62 742 9g.6 | 17.3299] 20 | 14 41 24.07 | 2.3312] 19 56 28.8 | 12.686 
2I | 12 54 54.12 | 2.2174 7 59 27.6 | 17.270] 21 | 14 43 44.04 , 2.3344 | 20 Q 6.0/ 12.554 
22 | 1257 7.20 | 2.2186 8 16 42.0 | 17.209] 22 | 14 46 4.20 : 2.3376, 20 21 35.3 | 12.422 
23 | 12 59 20.35 2.21938 8 33 52.7 | 17.1471 23 | 14 48 24.55 | 2.3408 | 20 33 56.6 | 12.288 
24 1 13 1 33-57 | 2210'S. 8 50 59.6 | 17.0831 24 | 14 50 45.09 | 2.3439 5.20 46 9.gQ | 12.154 








© COO2 Qu dh wD HO 


aI | 
22 


23 
24 | 


SEPTEMBER, 19138. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





| Dift 

Right Ascension.) for Deciination. 

| I Mi. 

FRIDAY 5. 
hm °8 8 7? " 
14 50 45.09 | 2.3439 |S.20 46 9.9 
14 53 5-82 | 2.3472] 2058 15.1 
14 55 26.75 | 2.390 | 21 10 12.1 
14 57 47-87 | 2.3595] 2122 0.9 
15 O Q.17 | 2.9567} 21 33 41.3 
I5 2 30.67 | 2.3599} 21 45 13.4 
1§ 4 §2.36 | 2.3630| 21 56 37.0 
15 7 14.23 | 2.3661} 22 7 52.1 
15 9 36.29 | 2.36e| 22 18 58.7 | 
15 II 58.54 | 2.3723 | 22 29 56.6 
15 14 20.97 | 2.3753] 22 40 4§.9 
15 16 43.58 | 2.3783 | 22 51 26.4 
15 19 6.37 | 2.9813} 23 1 §8.2 
I§ 21 29.34 | 2.3843 23 12 21.1 
15 23 52.49 | 2.3873] 23 22 35.1 
15 26 15.82 | 2.3902} 23 32 40.1 
15 28 39.32 | 2.39031 | 23 42 30.1 
15 31 2.99 | 2.3959! 23 52 23.1 
15 33 26.83 | 2.3987! 24 2 0.9 
15 35 50.84 | 2.4015} 24 It 29.6 
15 38 15.01 | 2.4042 | 24 20 49.0 
15 40 39-33 | 2-4067 | 24 29 59-2 
15 43 3-81 | 2.4093] 2439 O.! 
15 45 28.45 | 2.4119 |S. 24 47 51.6 
SATURDAY 6. 

15 47 53-24 ) 2.4243 [S.24 56 33.7 
1§ 50 18.17 | 2.4168, 25 § 6.4 
15 52 43.25 | 2.4192 | 25 13 29.6 
15 55 8.47 | 2.4215 | 25 21 43-3 
15 §7 33-83 | 9.4237| 25 29 47.5 
15 59 59-32 | 242398) 925 37 42.1 
16 2 24.93 | 3.4279! 25 45 27.0 
16 4 50.67 | 2.4300} 25 §3 2.3 
16 7 16.53 | 2.4390} 26 0 27.9 
16 9 42.51 | 2.4339} 26 7 43.8 
16 12 8.60 | 2.4357 | 26 14 49.9 
16 14 34.79 | 2.4373| 26 21 46.2 
16 17 1.08 | 2.4390} 26 28 32.8 
16 19 27.47 | 2.4406 | 26 3§ 9.5 
16 21 53.95 | 24421 | 26 41 36.4 
16 24 20.52 | 2.4435 | 26 47 §3-.3 
16 26 47.17 | 2.4448 | 2654 0.4 

| 16 29 13.90 | 2.446: | 26 59 57.6 
16 31 40.70 | 2.4472] 27 5 44.8 
16 34 7.56 | 2.4482] 27 I1 22.0 
16 36 34.48 | 24491 | 27 16 49.3 
16 39 1.45 | 24500] 2722 6.5 
16 41 28.48 | 2.45908! 27 27 13.8 
16 43 55-55 are 27 32 11.0 
16 46 22.65 | 2.4519 |S. 27 36 58.2 





12.154 
12.018 
11.882 
11.748 
11.604 
11.464 
II. 323 
11.18% 
11.037 
10. 893 
20.748 
ro. 602 
TO. 456 
10. 308 
10.158 
10.008 
9. 858 
9-707 
9-554 
9- 401 
Q- 247 
9. 092 
8.937 
8.780 


our. 


Con] Qu hh Ww HN et O 























Diff. 
Right Ascension.| for Declination. 
1 Min. 
SUNDAY 7. 
hm s 8 o ' ” 
16 46 22.65 | 2.4519 |S.27 36 §8.2 
16 48 49.78 | 2.4504 | 27 41 35-3 
16 51 16.94 | 2.4598| 2746 2.4 
16 53 44.12 | a453x | 27 50 19.5 
16 §6 11.31 | 2.4533 | 27 54 26.5 
16 58 38.51 | 2.4533] 27 58 23.4 
17 I §.70 | 24533| 28 2 10.2 
17 3 32.90 | 2.4532] 28 § 47.0 
17. 6 0.08 | 2.4528} 28 9 13.7 
17 8 27.24 | 2.45%} 28 12 30.3 
17 10 54.37 | 2.4519| 28 15 36.9 
17 13 23.47 | 2.4514] 28 18 33.4 
17 15 48.54 | 2.4507! 28 21 19.9 
17 18 15.56 | 2.4499 | 28 23 56.3 
17 20 42.53 | 2.4490} 28 26 22.7 
17 23 9-44 | 204479 28 28 39.1 
17 25 36.28 | 2.4467| 28 30 45.4 
17 28 3.05 | 2.4456| 28 32 41.8 
17 30 29.75 | 2.4442| 28 34 28.2 
17 32 56.36 | 2.4427/ 28 36 4.6 
17 35 22.88 | 2.4412 | 28 37 31.1 
17 37 49.31 | 24396; 28 38 47.6 
17 40 1§.63 | 2.4878! 28 39 54.2 
17 42 41.84 | 2.4358 |S. 28 40 50.9 
MONDAY §&. 

17 45 7-93 | 2.4338 |S.28 41 37.8 
17 47 33-90 | 2.4317] 28 42 14.8 
17 49 §9-74 | 2.4296 | 28 42 42.0 
17 52 25-45 | 2.4273] 28 42 59.4 
17 54 51.01 | 9.4248| 2843 7.1 
17 §7 16.42 , 2.4243] 2843 §.0 
17 59 41.68 | 2.4197 | 28 42 53.2 
18 2 6.78 | 2.4169} 28 42 31.8 
18 4 31.71 | 2.440] 2842 0.7 
18 6 56.46 | 2.4111] 28 41 20.0 
18 9g 21.04 | 2.4081! 28 40 29.7 
18 Ir 45.43 | 2.4049] 28 39 29.9 
18 14 9.63 | 2.4017} 28 38 20.6 
18 16 33.63 | 2.3983} 28 37 1.8 
18 18 57.43 | 2309; 28 35 33.6 
18 21 21.02 | 2.39%} 28 33 56.0 
18 23 44.40 | 2.3878; 28 32 9.1 
18 26 7.56 | 2.364z| 28 30 12.9 
18 28 30.49 | 2.383| 28 28 7.4 
18 30 53.20 | 2.3765| 28 25 52.8 
18 33 15-67 | 2.3725 | 28 23 29.0 
18 35 37.90 | 2.3684 | 28 20 56.1 
18 37 59.88 | 2.3643| 28 18 14.1 
18 40 21.61 | 2.3601 | 28 15 23.1 
18 42 43.09 | 2.3557 |S. 28 12 23.1 
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——— GT 


Diff 
for 
1 Min. 


4.702 
4-535 
4-368 
| 4-201 
4.038 
3.864 
§-697 
3-529 


§. 361 
§-193 
3.026 
2.69% 


2.858 
2. 523 
2.357 
2.18 
2.022 
1.857 
1.690 
1.524 
1.358 
1.192 
1.027 


0. 863 


0. 699 
O- $35 
0. 372 
0. 209 
—0. 047 
+0. 116 
0.277 
0.438 
0. 598 
0.758 
0.9197 
1.076 
1.234 
1.392 
1.548 
1.704 
1.839 
2.014 
2. 167 
2.320 
2.472 
2.624 
2.775 
2.925 
30074 


104 
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SEPTEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Right Ascension. Tor Declination. 
1 Min. 
TUESDAY g. 

hm i =°3 8 o ” 
18 42 43.09 | 2.3557 |S. 28 12 23.1 
18 45 4.30 | 2.3513; 28 9 14.2 
18 47 25.25 | 2.3469| 28 5 56.4 
18 49 45.93 | 2.34%4| 28 2 29.8 
18 52 6.34 | 2.9378} 27 58 54.5 
18 54 26.47 | 2.3382 | 27 55 10.5 
18 56 46.32 | aga | 27 51 17.8 
18 59 5.88 | 2.3236] 27 47 16.5 
Ig I 25.15 | 2.3387} 2743 6.6 
19 3 44-13 | #3138) 27 38 48.3 | 
19 6 2.81 | 9.39088] 27 34 21.8 | 
19 8 21.19 | 2.9038} 27 29 46.4 
19 10 39.27 | s.2987| 2725 3.0 
1Q 12 57.04 | 2.2936] 27 20 11.3 
19 15 14.§0 | 2.9883 | 27 15 I1.4 
19 17 31.64 | 2.2830} 27 10 3.4 
19 19 48.46 | 2.27771 27 4 47-3 
19 22 4.97 | 2.972% | 26 59 23.2 
IQ 24 21.15 | 2.0670} 26 53 51.2 
19 26 37.01 | 2.90616} 26 48 11.2 
19 28 52.54 | 2.2561 | 26 42 23.3 
IQ 31 7-74 | 2.2506] 26 36 27.7 
IQ 33 22.61 | 2.0431 | 26 30 24.4 
IQ 35 37-15 | 2.2395 |S. 26 24 13.5 

WEDNESDAY 1o. 

19 37 51-35 | 2-2338 (S.26 17 54.9 
19 40 5.21 | 2.2282} 26 11 28.8 
19 42 18.73 | 2.2005 | 26 4 55.3 
IQ 44 31.91 | 2.2168} 2§ 58 14.4 
19 46 44.75 | 2.a112| 2§ 5% 26.1 
19 48 57.25 | 2.9054 | 25 44 30.6 
IQ 5I 9.40 | 2.1996} 25 37 27-9 
19 53 21.20 | 2.1938 | 25 30 18.0 
19 55 32.65 | 2.188] 25 23 I.I 
19 57 43-76 | 2.1822 | 25 15 37.2 
19 59 $4.52 | 2.1764| 25 8 6.3 
20 2 4.93 | 21706| 25 0 28.6 
20 4 14.99 | 2.1648 | 24 52 44.0 
20 6 24.70 | 2.1589 | 24 44 §2.7 
20 8 34.06 , 21530! 24 36 54.7 
20 10 43.06 | 2.1471 | 24 28 50.1 
20 12 §1.71 | 2.1413 | 24 20 38.9 
20 15 0.02 | 2.1355 24 12 21.3 
2O 17 7.97 | 2.1296) 24 3 57.3 
20 19 15.57 | 2.1237| 23 55 26.9 
20 21 22.82 |‘ 2.11799] 23 46 50.2 
20 23 29.72 | 2.1120} 23 38 7.3 
20 25 36.26 | 2.1062} 23 29 18.2 
20 27 42.46 | 2.1004 | 23 20 23.0 
20 29 48.31 i 2.0946 |S. 23 11 21.8 





Diff. 
for 


x Min. 


$-074 
3-222 
3-$70 
3-516 
3.661 
3.806 
3-950 
4-093 
) 
4.376 
4-536 
4-654 
4-793 
4-930 
5.066 
5.201 
$-335 
5-468 
5.600 
5-732 


5.991 
6.138 


6,246 


6.372 
6.497 
6. Gao 


6.743 


6.985 
7-105 
7.223 


72457 
7-572 
7. 686 
7-799 
7-91I 
8.022 


8.240 
8. 347 
8.458 
8.559 
8.663 
8.767 
8. 869 
8.970 
9.070 


our.) Right Ascension. 


© Cok Qtr bh WH BD HO 





Diff. 
for 
1 Min. 





Declination. 


THURSDAY Il. 


hms 
20 29 48.31 
20 31 §3.81 
20 33 58.96 
20 36 3.77 
20 38 8.23 
20 40 12.35 
20 42 16.13 
20 44 19-57 
20 46 22.66 
20 48 25.41 
20 50 27.82 
20 §2 29.90 
20 54 31.65 
20 56 33.07 
20 58 34.15 
21 0 34.90 
2% 2 3§-33 
2I 4 35-44 
21 6 35.22 
21 8 34.68 
21 10 $3.82 
21 12 32.65 
21 14 31.16 
21 16 29.36 


21 
aI 
2I 
21 


18 27.25 
20 24.84 
22 22.12 
24 19.10 
21 26 15.79 
21 28 12.18 
21 30. 8.27 
21 32 4.07 
21 33 59-59 
2% 35 54.83 
21 37 49.78 
22 39 44-45 
21 41 38.858 
21 43 32.98 
21 45 26.83 
21 47 20.42 
21 49 13.74 
21 §1 6.81 
21 52 59.62 
ZI 54 52.17 
21 56 44.48 
21 58 36.54 
22 0 28.35 
22 219.92 
22 411.26 


2.0046 S.23 11 21.8 


2.0888 
2.0830 
2.0772 
2.0715 
2.0658 
2.0608 
2.0544 
2.0487 
2.04$0 
2.03% 
2.0319 
2.0064 
2.0208 
2.0353 
2.0098 
2.0045 
1.9991 
1.9937 
1.9888 
x.983r 
1.9778 
1.9726 


23 2 14.6 
2253 1.6 
22 43 42.7 
22 34 18.1 
22 24 47.8 
22 15 11.8 
22 5 30.2 
41 55 43-1 
21 45 50.6 
21 35 52-7 
aI 25 49-5 
2I 15 41.0 
2I 5 27.4 
20 55 8.6 
20 44 44.7 
20 34 15.9 
20 23 42.1 
2013 3.5 
20 2 20.0 
19 51 31.8 
19 40 38.9 
19 29 41.3 


1.9674 |S. 19 18 39.2 
FRIDAY 12. 
1.9628 |[S.19 7 32.6 


1.9$72 
1.9522 
1.9472 
1.9423 
1.9873 
1.9384 
1.9277 
1.9230 
1.9182 
1.9185 
1.9089 
1.9044 
1.8998 
1.8953 
1.8909 
1. 8866 
1.8843 
1.8780 
1.8738 
1.8697 
1.8656 
1.8615 
1.8$76 


18 56 21.5 
18 45 6.1 
18 33 46.3 
18 22 22.2 
18 10 54.0 
17 §9 21.6 
17 47 45-1 
17 36 4.6 
17 24 20.1 
17 12 31.6 
17 0 39-3 
16 48 43.3 
16 36 43.5 
16 24 40.0 
16 12 32.8 
16 0 22.1 
15 48 7.9 
1§ 35 50.2 
15 23 29.1 
IS 1L 4.7 
14 58 37.0 
1446 6.0 
I4 33 31.8 


1.8537 |S. 14 20 54.6 


VII. 


Diff. 
for 
r Min. 


11.347 
13.221 
11.293 
11.966 
11.436 
1X. 905 
11.574 
1z,.642 
11.708 
11.775 
11.840 
11.903 
11.968 
12.027 
12.089 
72-249 
12.2908 
12. 266 
12. $2§ 
12. $79 
12.4% 
18. 489 
12. 543 
18. 595 
10.646 


VII. 


SEPTEMBER, 1913. 
GREENWICH MEAN TIME. 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Hour.) Right Ascension. 


O On Aw Ww WO HO 


© ON OM hb WD HO 


= = tt pee 
Ww Nm 6 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 





Diff. 
for 
t Min. 





Declination. 


SATURDAY 13. 


h m 8 8 e ’ ” 

22 4 11.26 | 1.8537 |S.14 20 54.6 
22 6 2.36 | 1.8998| 14 8 14.3 
ZZ 7 53-23 | 1-860) 13 55 3%9 
ZZ 9 43-88 | 1.8408 | 13 42 44-5 
22 II 34.30 | 1.898) | 13 29 55-2 
22,13 24.50 | 1.8399} 1317 3.1 
22 15 14.49 | 1.8313| 13 4 8.2 
2217 426 | 1.878| 1252 10.5 
22 18 53.83 | 1.8eq4| 12 38 10.1 
22 20 43.19 | 1.840} 1225 7.0 
22 22 32.35 | 1.8177) I3 12 164 
22 24 31.31 | 1.8143} 12 58 53.2 
22 26 10.07 | x.8r1r | IE 45 42.5 
22 27 58.64 | 1.8080} I 32 29.4 
22 29 47.03 | 1.8099 | II 19 13.9 
22 31 35.23 | 1.8019] I1 5 56.0 
22 33 23.25 | 1.7990| 10 52 35.8 
22 35 II.1I | 1.7960] 10 39 13.4 
22 36 58.78 | 1.7931 | 10 25 48.8 
22 38 46.28 | 1.7903| 1012 22.0 
22 40 33.62 | 1.7877 9 58 53.1 
22 42 20.80 | 1.7850 9 45 22.2 
2244 7.82 | 1.7803 9 31 49-3 
22 45 54-68 | 1.7798 |S. 9 18 14.4 

SUNDAY 14. 

22 47 41.40 | 1.777. |S. 9 4 37.6 
22 49 27-97 | 1-7750 8 50 59.0 
22 51 14.40 | 1.7787 8 37 18.6 
22 53 0.69 | 1.7703 8 23 36.5 
22 54 46.84 | 1.7662 8 9 52.7 
22 56 32.87 | 1.766: 756 7.2 
a2 58 18.77 | 1.7639 7 42 20.1 
23 O 4554 | 1.7618 7 28 31.4 
23 I 50.19 | 1.7599 7 14 41.2 
23 3 35-73 | 1.7380 7 2949.6 
23 5 21.15 | 1.7568 6 46 56.5 
23 7 6.47 | 17545| 633 2.1 
23 8 51.69 | 1.7528 619 6.3 
23 10 36.81 | 1.7532; 6 5 93 
23 12 21.83 | 1.7496 § 51 11.0 
2314 6.76 | 3.748 5 37 11.5 
23 15 51.60 | 1.7466 5 23 10.9 
23 17 36.35 | 1.7452 5 9 9.2 
23 I9 21.02 | 1.7499 455 6.5 
23 21 5.62 | 1.7497 441 2.8 
23 22 50.15 | 1.7436 4 26 58.1 
23 24 34-61 | 1.7404 4 12 52.5 
23 26 19.00 | 1.7393 3 58 46.0 
23 28 3.33 | 1-738 | 344 38.7 
23 29 47.61 | 1.7376 |S. 3 30 30.7 





pl sr a a ss SS PSS SSS «hie he rp rhs sty Sr —— P= rl PD, 


Diff. 
for 
Min. 


126646 
12.697 
12.748 
12.797 
12.845 
12.892 
12.998 
12. 984 
13.089 
13.072 
13.125 
130 157 
13.198 
13.298 
18.278 
13.317 
33-355 
13.394 
13.428 
13.464 
13. 498 
13.532 
13. 564 
19.597 


13. 608 
13.658 
13. 687 
13.716 
130744 
130772 
13-798 
13. Gag 
13-848 
19.872 
13. 896 
13.918 
13.940 
13.961 
13.984 
14.001 
14.019 
14.087 
14.093 
14.070 
14.086 
1q- OX 
1g.I15 
14-128 
140140 


our 


© ON Auth Ww DS oO 





Right Ascension.| for Declination. 
rt Min. 
MONDAY 15. 

hb mss 8 eo! ” 
23 29 47.6% | 1.7376 |S. 3 30 30.7 
23 31 31.84 | 1.7367 3 16 21.9 
23 33 16.01 | 1.7358 3 212.8 
23 35 0.14 | 1.7352 248 2.4 
23 36 44.23 | 1.7345 2 33 51-7 
23 38 28.28 | 1.7399 2 19 40.5 
23 40 12.30 | 1.789% 2 5 28.8 
23 41 56.29 | 1.7399 I §x 16.6 
23 43 40.25 | 1.7396 137 4.0 
23 4§ 24.20 | 1.7383 I 2a 51.1 
2347 8.13 | 2.7320 r 8 37.8 
23 48 52.04 | 1.7328 © 54 24.3 
23 50 35-95 | 3.7317 0 40 10.6 
23 52 19.85 | 1.7317 O 25 56.7 
2354 3-75 | 1.7387 |S. OIL 42.7 
23 55 47-65 | 17317 |N. O 2 31.4 
23 57 31.§6 | 1.7319 O 16 45.6 
23 59 15.48 | 1.7328 0 30 59.8 

O O 59.42 | 1.7325 O 45 14.0 

O 2 43.38 | 1.7398 0 §9 28.0 

O 4 27.36 | 1.7382 I 13 41.9 
o 6 11.36 | 3.7337 I 27 55-6 
O 7 55-40 | 1.7343 142 QI 
© 9 39-47 | 1.7949 IN. 1 56 22.4 


TUESDAY 16. 
1.7357 IN. 2 10 35.3 


O II 23.59 
013 7-75 
O 14 51.95 
0 16 36.20 
o 18 20.51 
020 4.88 
O 21 49.32 
O 23 33-82 
0 25 18.39 
027 3.04 
0 28 47.77 
O 30 32.58 
oO 32 17.48 
034 247 
O 35 47-56 
0 37 34-75 
© 39 18.04 
O4!I 3-43 
O 42 48.94 
O 44 34-57 
oO 46 20.31 
048 6.18 
0 49 52.18 
O 51 38.31 
O §3 24.58 


1.7363 
107371 
1.7380 
1.7390 
1.7401 
1.7418 
1.7423 
| 7435 
1.7448 
1.7462 
167476 
1.7491 
1.7507 
1.7523 
1.7540 
1.7357 
1.7375 
1.7595 
1.7614 
1.7634 
1.7656 
1.7678 
1.7700 





2 24 47-9 
239 O.! 
2 53 11.8 
3 7 23.0 
3 21 33-7 
3 35 43-8 
3 49 53-2 

4 2.0 
18 10.0 
32 17.3 
46 23.7 
O 29.3 
4 34.0 
8 37-7 
2 40.4 
6 42.0 
O 42.6 
4 42.0 
8 40.2 


OGKHAnanMN Nah AD PH 
nw Db etn dh DD HY 


7 34 20.2 


1.7783 IN. 7 48 11.7 


Diff. 
for 


# 
14 340 
140152 
14.163 
14-173 
14. 188 
14. 19f 
14. 199 
34.207 
14-858 
14.2838 
14.223 
14-287 
14.2890 
14.288 
14.234 
14-236 
14-237 
14.837 
14-285 
14.293 
14.230 
14.987 
14.983 
14.218 


140223 
14.207 
14-199 
14.19% 
14.188 
14-173 
14.163 
14.152 
14.140 
14.127 
140134 
14. 100 
14.086 
14.070 
14.053 
14.036 
14.018 
14.000 
13.980 
13.960 
13.999 
13.917 
13.894 
13.873 
13.846 
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Hour. 





© COX Auhw WD ot O 
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SEPTEMBER, 1918. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


WEDNESDAY 17. 


hméeé(“°s 

© 53 24.58 
0 55 10.99 
0 56 57.54 
0 58 44.24 
I O 31.09 
I 218.10 
I 4 5-37 
I 5 52.60 
I 7 40.10 
I 9 27-77 
I 11 15.62 
113 3.6§ 
I 14 51.86 
I 16 40.26 
1 18 28.85 
I 20 17.64 
122 6.63 
I 23 55.82 
I 25 45.22 
I 27 34.84 
I 29 24.67 
I 31 14.72 
133 4-99 
T 34 55-49 


36 46.22 
38 37-19 
40 28.39 
42 19.84 
44 11.53 
46 3.48 
47 55-68 
49 48.14 
51 40.86 
53 33-84 
55 27-09 
57 20.62 
59 14-42 

1 8.50 

3 2.86 

4 57-5! 

6 52.45 

8 47.69 
10 43.22 
12 39.05 
14 35.18 
16 31.62 
18 28.38 
20 25.45 
2 22 22.83 
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ry 
1.7723 IN. 7 48 11.7 


167747 
107771 
1.7798 
1.7822 
1.7848 
1.7875 
1.7902 
167931 
1.7960 
1.7990 
1,8080 
1,80: 
1.8083 
1.8315 
1.8148 
1.8288 
x,8216 
1.8452 
1.8287 
1.8323 
1.8360 
1.8398 


8 2 1.7 
8 15 50.2 
8 29 37.1 
8 43 22.4 
857 6.0 
9 10 47-9 
9 24 28.0 
9 38 6.3 
9 SI 42.7 
IO § 17.2 
10 18 49.7 
10 32 20.2 
10 45 48.6 
10 59 14-9 
II 12 39.0 
Ir 26 0.9 
It 39 20.5 
II §2 37.8 
IZ 5 52.7 
1219 5.2 
I2 32 15.1 
12 45 22.5 


1.8436 |N.12 58 27.3 
THURSDAY 18. 
1.8475 IN.13 II 29.5 


1.8534 
1.8554 
1.8895 
3.0637 
1.8679 
1.9742 
1.8765 
1.8808 
1, 8852 
1.8898 
1.8944 
1.8990 
1.9037 
1.9084 
169533 
1.9182 
1.923! 
r.9280 
1.9330 
1.938: 
1.9433 
1.9486 
1.9538 
| 2.9§90 


NE 


13 24 28.9 
13 37 25.6 
13 50 19-5 
14 310.5 
14 15 58.6 
14 28 43.7 
14 41 25-7 
1454 4-7 
15 6 40.5 
15 19 13.0 
15 31 42.3 
1§ 44 8.3 
15 56 30.9 
16 8 50.0 
1621 5.7 
16 33 17.8 
16 45 262 
16 57 31.0 
17 9 32.0 
17 21 29.2 
17 33 22.6 
17 45 12.1 
17 56 57.6 


N.18 8 39.0 


wo 
13.846 
13.821 
13.795 
13.768 
13-741 
13.712 
13.683 
13.653 
13. 622 
13.991 
13.558 
T3- $25 
130491 
23-456 
13.420 
13. 383 
13.346 
13. 308 
13.268 
13.228 
13. 187 
13.144 
13.102 


13.058 


13.033 
12.968 
12.928 
12.874 
12. 826 
12.977 
12.726 
12.675 
12.643 
12.569 
12.515 
12.461 
12. 405 
12. 348 
12.290 
12.232 
12.17% 
12.110 
12.048 
11.985 
11.922 
11.858 
11.792 
11.7284 
11.656 
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Diff. 
Right Ascension.| for Declination. 
r Min. 
FRIDAY 19. 

hm 8 8 of “ 

2 22 22.83 | 1.9590 In.28 8 39.0 
2 24 20.53 | 1.9644| 18 20 16.3 
2 26 18.56 | 1.9698| 18 31 49.4 
228 16.91 | x.975¢| 18 43 18.3 
2 30 15.59 | 1.9808| 18 54 42.9 
23214.61 | 1.98%4| 19 6 3.2 
2 34 13.96 | x.9920| 19 17 19.0 
2 36 13.65 | 1.9977( 19 28 30.3 
2 38 13.68 | a.003,| 19 39 37-1 
2 40 14.06 | 2.0092} 19 50 39.2 
242 14.78 |2.049| 20 1 36.7 
244 15.88 | 2.008| 2012 29.4 
246 17.27 | 2.0%67| 20 2317.3 
2 48 19.05 | 2.0326| 20 34 0.3 
2 50 21.18 | 2.098§| 20 44 38.3 
252 23.67 | 2.0445 | 20 5§ 11.3 
2 54 26.52 | 2.0906 | 21 5 39.2 
2 56 29.74 | 2.0967; 2116 2.0 
2 58 33.32 | 2.06] 21 26 19.5 
3 037.27 | 2.0689| 21 36 31.8 
3 243.59 | 2.0751 | 21 46 38.7 
3 446.28 | 2.0813} 21 56 40.1 
3 6 51.35 | 2.0876 22 6 36.0 
3 8 56.79 | 2.0938 |N.22 16 26.4 

SATURDAY 20. 

3 In 2.61 | 2.1002 [N.22 26 11.1 
313 8.81 | 2.1065) 22 35 50.1 
3 15 1§.39 | 2.1128 22 45 23.3 
3 17 22.35 | 21192] 22 54 50.6 
3 19 29.69 | 212596; 23 412.0 
3 21 37-42 | 2.1320 23 13 27-4 
3 23 45-53 | 2138 | 23 22 36.7 
3 25 54-03 | 21449 | 23 32 39-9 
328 2.92 |2.151%4/ 23 40 36.8 
3 30 12.20 | 2.1579 23 49 27-5 
3 32 21.87 | 2.1644| 23 §8 11.8 
3 34 31-93 | 21709] 24 6 49.7 
3 36 42.38 | 2.1774} 24 15 21.1 
3 38 53.22 | 2.1899] 24 23 45.9 
341 4-45 | 21904 | 24 32 4.2 
3 43 16.07 |a1970| 24 4015.5 
3 4§ 28.09 | 2.2035| 24 48 20.1 
3 47 40.49 |2.2100} 24 56 17.8 
3 49 53-29 | 22166; 25 4 8.6 
352 6.48 2.2231} 25 11 52.4 
3 54 20.06 | 2.2296 | 25 19 29.1 
3 56 34.03 | 2.2861] 25 26 58.6 
3 58 48.39 | 2.2426] 25 34 20.9 
4 I 3-14 |2-agg0} 25 41 35.8 
4 318.27 | a.2554 N.25 48 43.4 





IX. 


Diff. 
for 
1 Min. 


or 


12.656 
11. $87 
1%.§17 
11.446 
1%. $74 
II. 30K 
1r.2296 
II,I5E 
II%.O74 
10.997 
x0.918 
10. 838 
10.757 
10.675 
20. $92 
10. 908 
10. 423 
40. 336 
10.248 
10. 160 
10. 069 
9-978 
9. 886 
9-798 


9. 698 
9. 608 
9- 504 
9.406 
9. 307 
9. 206 
Qe 104 
9.00% 
8.897 
8.792 
8.685 
8.577 
8.468 
8.358 
8.247 
8.133 
8.org 
7+ 904 
7-788 
7.G7t 
7*$52 
7-432 
7-310 
7. 187 
7+ 064 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 








| Diff. | Diff. 
Hour Right Aecension.| for | Declination. for 
| t Min. r Min 
SUNDAY 21. 
hm (38 s eo "7 8 ” 
Oo] 4 3.18.27 | 2.0554 |IN.25 48 43.4 | 7.064 
I} 4 § 33-79 | 22619) 25 55 43-5 | 5-938 
2\| 4 749-70 | 2.2683| 26 2 36.0] 6.8:2 
31 410 5.99 | 2.2747) 26 9 21.0! 6.686 
4 4 12 22.66 |as6ro} 2615 58.3] 6.557 
5 | 414 39-71 | 2.2874) 26 22 27.8| 6.426 
6 | 416 57.15 | 2.2937| 26 28 49.4] 6.095 
7 | 419 14.96 | 2.9999; 2635 3.2] 6.163 
8 | 421 33.14 | 2.9060| 2641 9.0} 6.030 
9} 423 $1.70 | 231m | 2647 6.8) 5.895 
10 | 4 26 10.63 | 2.3186| 26 52 56.4/| 5.759 
11 | 4 28 29.93 | 2.3947| 26 58 37.9/ 5.622 
12 | 4 3049.60 | 2.339088 | 27 4 11.0 | 5.484 
13 | 433 9-63 | 2.338] 27 9 36.0! 5.365 
14' 4 35 30.02 | 2.3498| 27 34 52.5 | 5.204 
15 | 437 50.76 | 2.9487| 2720 0.5] 5.060 
16 | 4 40 11.86 | 2.3546] 27 24 §9.9| 4.919 
17 | 4 42 33-31 | 2.3608) 27 29 §0.8) 4.776 
18 | 4 44 §§I0 | 2.3661 | 27 34 33.0| 4.690 
19 | 447 17.24 | 23798 | 2739 6.4] 4.48 
20 | 4 49 39-72 | 9-374 | 27 43 31.1 | 4.337 
2) 452 2.53 | 2.3890| 27 47 46.9 | 4.188 
22 | 4 54 25-68 | 2.3885 | 27 51 53-7 | 4-038 
23 | 4 §6 49.15 | 2.3039 IN.27 55 51.5 | 3.888 
MONDAY 22. 

© | 459 12.95 | 2.9003 .N.27 59 40.3| 3.737 
I | 5 1 37-07 | 24046: 28 319.9| 3.583 
2 5 4 1.50 | 2.4098 : 28 6 50.3! 3.430 
31 § 6 26.24 | 2.4148, 28 1011.5] 3.276 
4) 5 851.28 | 2.4198: 28 13 23.4] 3.120 
5 | 5 11 16.62 | 2.4248; 28 16 2§.9 | 2.962 
6 | § 13 42.26 | 2.4297; 2819 18.9) 2.804 
7] 516 8.18 | 2.48441 2828 2.4] 2.646 
8 | 5 18 34.39 | 2.4391: 28 24 36.4] 2.487 
9 | 5 21 0.87 | 2.4437: 2827 0.8] 2.326 
lo | § 23 27.63 | 2.448 28 29 15.5] 2.164 
1r | § 25 54.65 2.4525! 28 31 20.5 | 2.000 
12 | § 28 21.93 2.45968, 28 3315.7 | 1.898 
13 | 5 3049.47 2.4610 28 35 1.0] 1.673 
14 | 5 3317-25 2.4630| 28 36 36.5] 1.509 
15 | 5 35 45-27 124690} 28 38 2.3] 1.343 
16 | § 38 13.53 | 2-47a9} 28 39 17.7 | 1.1977 
17 | $4042.02 2.4767! 28 40 23.3 | 1.009 
18 | 5 43 10.73 2.483; 28 41 18.8 | 0.841 
19 1 5 45 39-65 2.4838} 2842 4.2] 0.672 
zo | 5 48 8.78 | 2.4873 | 28 42 39.4 | 0.502 
231 § 50 38.12 | 2.4906, 28 43 4.51 0.332 
22! 5 53 7-65 24937. 28 43 19.3 |+0.161 
23 | 5 55 37-36 2.4967 28 43 23.8 |—o.orr 
241 5 58 7.26 2.4997 'N.28 43 18.0} 0.183 


our 





Right Ascension. 





Diff. 
for 
1 Min. 





PS 


TUESDAY 23. 


Io 


hms 
558 7.26 
6 0 37.33 
6 3 7-57 
6 5 37-97 
8.52 
6 10 39.21 
6 13 10.04 
6 15 41.00 
6 18 12.08 
6 20 43.28 
6 23 14.58 
6 25 45.98 
6 28 17.47 
6 30 49.04 
6 33 20.69 
6 35 52.41 
6 38 24.19 
6 40 56.02 
6 43 27.90 
45 59.81 


6 58 39.70 


‘7 111.68 


7 3 43-65 
7 6 15.60 
7 8 47.52 
7 It 19.41 
7 13 51-25 
7 16 23.04 
7 18 54.78 
7 21 260.45 
7 23 58.05 
7 26 29.58 
729 1.03 
7 31 32.38 
734 3.64 
7 36 34.79 
739 5-84 
7 4 36.77 
744 7-59 
7 46 38.28 


749 8.84 


. 7 35% 39.26 


754 9-54 
7 56 39.67 
759 9.66 


3 e 
8.4997 IN.28 43 18.0 


2. 9006 
2-§0$3 
2.5079 
2.5103 
2.§227 
8.5349 
2.5170 
2.$190 
2.§208 
2.§225 
8. $241 
2.§255 
2. §268 
2. 5281 
2.5292 
2.5301 
2.5309 
2.5316 
2.$928 
2. $327 
2. 5329 
2. $331 


27 56 42. 


5 
2.5332 |N.27 §2 32.5 
WEDNESDAY 24. 
2.5332 |N.27 48 11.7 


2.5399 
2.5397 
2.5323 
2.$3!7 
@.§311 
2. 5303 
2.5204 
2.5284 
2.5273 
2. $261 
2.5248 
2. $233 
2.9217 
2.§201 
2. 5183 
2. §165 
2.5146 
2.5126 
2. $104 
2.5084 

2.5058 

2.5034 : 
2.5010 | 


27 43 40.2 
27 38 57.9 


2§ 19 18.6 


2.4985 IN.25 10 45.1 





ee 








o. 783 
0. 356 
0.529 
0.703 
0. 877 
1.0§2 
1,228 
1.405 
1.58: 
1.757 
1.934 
2.112 
2.289 
2.467 
2.646 
a.m 
3.003 
3. 382 
3.361 
3-339 
§.718 
3.898 
4-078 
4-357 


4-436 
4.615 
4-794 
4-973 
5 ISI 
5-329 
§. 508 
3.686 
5-863 
6.041 
6.2138 
6. 394 
6. §70 
6.747 
6.922 
7-096 
70271 
7°445 
7.618 
7-790 
7962 
8.133 
8. 303 
8.473 
8.642 


108 


Hour. 





Oo On AuAW DN oO 


SEPTEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Aecension. 





Diff. 
for 
t Min. 





Declination. 


THURSDAY 25. 


8 21 31.97 
8 24 0.20 
8 26 28.24 
8 28 56.08 
8 31 23.72 
33 51-15 
36 18.37 
38 45.38 
41 12.18 
43 38.77 
46 5-14 
48 31.29 
50 57.22 
3 22.93 
5 48.42 


G2 Oo CO CH OO CO OO GO OO © 


) 
5 


8 58 13.68 
g o 38.71 
9 3 3-52 
9 5 28.10 
9 7 52.46 
9 10 16.59 
9 12 40.49 
915 4.16 
9 17 27.60 
9 19 50.82 
9 22 13.80 
9 24 36.56 
9 26 59.09 
9 29 21.39 
9 31 43-47 
9 34 5-32 
9 36 26.95 
9g 38 48.36 
941 9-54 
9 43 30-51 
9 45 §1.26 
9 48 11.79 
9 50 32.10 
9 52 52.20 
9 55 12.09 








e + ” 


8 
3.4985 IN.2§ I0 45.1 


2.4958 
2.4931 
2.4993 
2.4574 
2. 4845 


2.48:5 | 


204784 
2.4758 
2.4722 
2. 4689 
2.4657 
2.4623 
2.4589 
2.4554 
2.4519 
2.4454 
2.4449 
2.4413 
2.4377 
2.4340 
2.4303 
2.4267 


25 2 1.5 
24 53 7.8 
2444 4-0 
24 34 50.3 
24 25 26.7 
24 15 53-2 
24 6 9.9 
23 56 16.8 
23 46 14.0 
23 36 1.6 
23 25 39.6 
2315 8.1 
23 427.1 
22 53 36.8 
22 42 37.1 
22 31 28.2 
22 20 10.1 
22 8 42.9 
2157 6.7 
2145 21.5 
21 33 27-4 
2I 21 24.5 


2.4299 |N.2% 9 12.9 
FRIDAY 26. 
2.4x9t IN.20 56 52.6 


2.4153 
2.4116 
2.4078 
2.4O4t 
2. 4003 
2.3964 
2. 3926 
2. 3888 
2.9850 
2.3812 
2.3774 
2. 3736 
2. 3698 
2. 3662 
2. 3623 
2.3587 
2.3549 
2.3513 
2.3477 
2.3440 
2. 3403 
2» 3367 
2.3332 
23297 





20 44 23.8 
20 31 46.5 
2019 0.7 
20 6 6.6 
19 53 4:3 
19 39 53.8 
19 26 35.3 
19 13 8.8 
18 59 34-4 
18 45 52.2 
18 32 2.3 
1818 4.8 
18 3 59.8 
17 49 47-3 
I7 35 27-5 
17 21 0.5 
17 6 26.3 
16 51 45.1 
16 36 56.9 
16 22 1.9 
16 7 OI 
1§ 51 51.7 
15 36 36.8 


N.15 21 15.4 





Diff. 
for 
r Min. 


8.642 
8.811 
8.979 
9. 546 
Qo 3II 
9-476 
9.640 
9.803 
9.966 
10. 227 
10,287 
10. 446 
10. 604 
10. 761 
10.917 
11.072 
21.925 
11.377 
11.528 
11.678 


11.847 § 


11.97§ 
12. 12¥ 
12.266 


12.409 
12.§51 
12.692 
12.832 
12.970 
13. 107 
13.842 
13-375 
13.507 
15.6938 
13. 767 
13.895 
140022 
14.146 
14.269 
14-390 
14.510 
14.628 
14+745 
14.860 
14.973 
15.085 
15.194 
1§. 302 
15-409 


y.0ur. 
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Diff. 
for 
1 Min. 


1§.-q@OQ 
15.5133 
15.616 
15-718 
15.818 
15-915 
16.03 
16. 104 
16. 196 
16.2687 
16.375 
16. 462 
16. 547 
16.689 
16.710 
16.789 
16. 866 
16.9418 
17.015 
17.067 
17-356 
17. &83 
17.288 
17- $52 


17-414 
17-473 
17.530 
17+ 586 
17.640 
17.692 
17.741 
17.788 
17.834 
17.878 
17-919 
17.958 
17-995 
18.032 
18.064 
18.095 
18. 124 
18.158 
18.1977 
18. 199 
18.220 
18.238 
18.255 
18.270 


Right Ascension. ‘tor | Decimation. 
1 Min. 
SATURDAY 27. 
hme “°s S o ” 
Q 55 £2.09 | 2.3297 (N.¥5 21 15.4 
9 57 31-77 | 23888) 15 5 47-7 
9 59 51.24 | 2.3088 | 14 50 13.8 
IO 2 10.51 | a.3195} 14 34 33.8 
IO 4 29.58 | a.sr62| 14 18 47.7 
10 6 48.45 | 2.3008| 14 2 55.7 
IO Q 7.12 | 9.3096] 13 46 57.9 
IO Ir 25.60 | 2.3063 | 13 30 54.4 
10 13 43.88 | 2.9032 | 13 14 45.4 
10 16 1.98 )2.g001| 12 58 30.9 
10 18 19.89 | 2.a970| 12 42 I1.0 
10 20 37.62 | 2.0940} I2 25 45.9 
10 22 55.17 | 2a910| IZ 9 15.6 
IO 25 12.54 | 2.988 | II 52 40.3 
10 27 29.74 | 2.2853} I1 36 O.1 
10 29 46.78 | 2.0886 { Ir IQ 15.1 
10 32 3-65 | 2.2798} IF 2 25.4 
IO 34 20.35 | 2.2771 | 10 45 31.2 
10 36 36.g0 | 2.0%45| 10 28 32.5 
10 38 53.29 |a.a719} IO II 204 
IO 41 9.53 | 2.2695 9 54 22.1 
IO 43 25.63 | 2.2671 9 37 10.7 
10 45 41.58 | 2.9647 9 19 55-3 
10 47 57.39 | 2264 IN. g 2 36.1 
SUNDAY 28. 
10 50 13.07 | 2.2602 |N. 8 45 13.1 
10 52 28.62 | 2.258: 8 27 46.4 
TO 54 44.04 | 2.2960 8 10 16.3 
10 56 §9. 34 | 2.2540 7 52 42.8 
10 §9 14.52 | 2.2520 7 35 6.0 
II 1 29.§8 | 2.2502 7 17 26.0 
II 3 44-54 | 2-2485 6 59 43-0 
II 5 59.40 | 2.2467 6 41 §7.1 
1z 8 14.15 | 2.2450 624 8.4 
II 10 28.80 | 2.2435 6 617.0 
II 12 43.37 | 2-421 § 48 23.1 
It 14 57.85 | 2.2406 5 30 26.7 
If 17 12.24 | 2.2998 5 12 28.1 
II 19 26.56 | 2.2380 4 54 27-3 
It 21 40.80 | 2.2368 4 36 24.4 
LI 23 54-97 | 2.2357 4 18 19.6 
11 26 9.08 | 2.2347 4 013.0 
11 28 23.13 | 2.0338 342 47 
Il 30 37.13 | 2.2329 3 23 54.8 
II 32 51.08 | 2. agar 3 5 43-5 
II 35 4.98 | 2.2373 2 47 30.9 
II 37 18.84 | 2.2907 229 17.1 
II 39 32.66 | 2.2308 211 2.3 
II 41 46.46 | 2.2297 I 52 46.5 
11 44 0.23 | 2.2093 IN. 1 34 29.9 | 18.983 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


t 























riour, 








Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


Diff. 
for 
1M 





WEDNESDAY, OCTOBER 1. 


h m 


| 


o td w 











. Diff. Diff. 
| Boar.: Right Ascemsion.| for Declination. for 
| r Min. 1 Min. 
MONDAY, 29. 
; Bb miss 8 or, ” | 
0 | II 44 0.23 | 2.2293 'N. I 34 29.9 | 18.285 I3 32 3. "80 2.3012 9.12 37 30-7 | 16.426 
I, rz 46 13.98 | 2.2290 I 16 12.6 ! 18,293 | Le - | __ 
2 | 1x 48 27.71 | 2.2288 © 57 54.8 | 18. 301 
3 | II §0 41.43 | 2.2287 O 39 36.5 | 18.307 
4 | EI 52 55-15 2.2986 O 21 18.0 | 18.310 
5' £3 55 8.86 | 2.2986 iN. O 2 §9.3 | 18.572 
6 | 11 57 22.58 | 2.287 |S. O 15 19.5 | 18.322 
7 | 11 59 36.31 | 2.2289 © 33 38.2 | 18.310 
8 | 12 1 §0.05 | #2298 O 51 §6.7 | 18.306 
QQ ' 12 4 3-81 | 2.2295 I 10 14.9 | 18.299 
10! 12 6 17.59 la. 2299 1 28 32.6 | 18.290 
11 | 12 831.40 2.2304| 1 46 49.7 | 18.279 
12 | 12 10 45.24 a 2310 2 § 6.1 | 18.267 
43 | 12 12 59.12 | 2.2317 2 23 21.7 | 18.298 
14 | 12 15 13.04 | 2.2924 | 241 36.3 | 18.234 
15 | 12 17 27.01 | 2.2938 2 §9 49.8 | 18.415 
16 | 12 19 41.03 ° 2.2348 318 2.1 | 18.194 
17 | 12 21 55.11 | 2.4852 3 36 13.1 | 18.17% 
18 | 12 24 9.25 | 2.2368 3 54 22.6 | 18.145 PHASES OF THE MOON. 
Ig | 12 26 23.45 | 2.2378 4 12 30.5 | 18.117 
20 | 12 28 37.72 : 2.2385 4 30 36.7 | 18.088 
a1 | 12 30 52.07 | 2.2398; 4 48 41.1 | 18.057 
22 | 12 33 6.50 ' g.2qre | 5 6 43.5 | 18.0as d h m 
23 | 12 35 21.01 , 2.2427 S. § 24 43.8] 17.98] ) First Quarter - Sept. 7 1 43.7 
TUESDAY 30. © Full Moon . . 18 O 45.9 
O | 12 37 35.62 aaa [S. § 42 41.8 | 17.948] © Last Quarter - 23 O 30.0 
I | 12 39 50.32 | 2.2457 6 0 37.8. 17.98] @ New Moon - 29 16 56.8 
2 | 1242 5-11 , 2.247% 6 18 30.8 | 17.867 
3, 12 44 20.01 | 2.2492 6 36 21.5 | 17.822 
4 | 12 46 35.01 | 2.2510 6 54 9.4] 19.775 doh 
5 ! 12 48 §0.13 | 2.2529 7 Il 54.5 | 17.787 Apogee Sept. 14 0. 
6 | 1251 5.36 | 2.058] 7 29 36.7 | 17.677 c Prince P ° 6 3 
7 | 12 §3 20.71 | 2.9968| 7 47 15.8 | 17.644 g 9 0.2 
8 | 12 55 36.18 | 2.2589 8 4 51.6 | 17.570 h 
9 | 12 57 51.78 | 868 8 22 24.2 | 17.514 
10 | 13 0 7.52 | 22634 8 39 53-3 | 17-455 
It | 13 2 23.39 , 2.2657 8 57 18.8 | 17.394 
12 | 13 4 39-40 | 2.2681 Q 14 40.6 | 17.332 
13 | 13 6 55.56 | 2.2705 9g 31 §8.6 | 17.268 
14} 13 9 11.86 | 2.2729 9 49 12.7 | 17.201 
1§ | 13 11 28.31 | 2.2755; 10 6 22.7 | 17.192 
16 | 13 13 44.92 | 2.2788 | 10 23 28.5 | 17.061 
17, | 13.16 1.69 | 2.2808 | 10 40 30.0 | 16.989 
18 | 13 18 18.62 | 2.2835 | 10 57 27.2 | 16.915 
Ig | 13 20 35-71 | 2 i II 14 19.8 | 16.838 
20 | 13 22 52.98 | 22898 II 32 7.7 | 16.759 
2I | 13 25 10.42 | 2.0921] II 47 §0.9 | 16.679 
22 | 13 27 28.03 12 4 29.2 | 16.597 
23 | 13 29 45-82 | 2.098: | 12 21 3.5 | 16.513 
24.1 13 32 380 | 2.3012 1S.12 37 30.7 | 16.426 
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Mon. 


Tues. 
Wed. 


Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


Sat. 


SUN. 


Mon. 
Tues. 


Wed. 


Thur. 


Fri. 
Sat. 


SUN. 


Mon. 


Tues. 
Wed. 


Thur. 


Fri. 


Sat. 


Arn fp jw N mm 


7 
8 
9 


) fe) 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 





h 3 

12 28 14.72 
I2 31 52.14 
I2 35 29.85 


I2 39 7.87 
12 42 46.21 


12 46 24.90 


1250 3.96 
12 $3 43-4! 
I2 57 23.27 


13, I 3-55 
13 444.28 
13 825.48 


1312 7.18 
13 15 49-39 
13 19 32.13 


13 23 15.42 
13 26 59.29 
13 30 43.76 


13 34 28.85 
13 38 14.57 
1342 0.95 


13 45 48.00 
13 49 35-74 
13 53 24.19 


13 57 13-35 
14 I 3.25 
14 453-90 


14 8 45.30 
14 12 37.46 
14 16 30.38 
14 20 24.08 


14 24 18.56 


OCTOBER, 1913. 
AT GREENWICH APPARENT NOON. 








Diff. for 
1 Hour. 





—58.31 
58.22 
58.11 


“57-99 


436 8.2| 57.85 
4 59 14.7| 57.69 


§ 22 17.4 '-5§7-52 
5 45 15.8) 57.34 
6 8 9.8] 57.14 


6 30 58.7 |-56.93 
6 53 42.4 56.70 
7 16 20.4 | 56.46 


7 38 52.5 |-56.20 
I 18.2} 55.93 
8 23 37.2| 55.64 


8 45 49.3 |-55-34 
9 7 53-9| 55-03 
9 29 50.7 | 54.70 


9 51 39-4 |-54-35 
10 13 19.6| 53.99 
10 34 50.9 | 53-61 


10 56 12.8 “53-21 


52.80 


II 38 27.4] 52.38 


IT §9 19.3 |-51-93 
1220 0.3| 51.47 


I2 40 29.9| 50.99 


13 0 47.7 |-50.49 
13 20 53.4| 49-97 
13 40 46.5 | 49.44 
14 0 26.6| 48.89 


9.786 15.14 19 53.2 -48.32 1 16 


et a 


Apparent Right | Diff. for Apparent Decli- 
tion. 


8.81 


9.07 


Sidereal 





fine te of 
me, 
Subtracted 


rom 
Apparent 
Time. 


inl 8 
10 10.56 
10 29.64 


10 48.44 


It 6.92 
II 25.08 
II 42.89 


I2 0.34 
I2 17.40 


12 34.05 


12 50.27 
13, 6.05 
13 21.36 


13 36.18 
13 50.49 
14 4.27 


14 17.49 
14 30.14 
14 42.19 


14 53-63 
15 4-43 
15 14.58 


15 24.06 
15 32.85 
1§ 40.93 


15 48.30 
T5 54-94 
16 0.84 


16 5.98 
16 10.36 
16 13.98 
16 16.83 


16 18.90 


Diff. 


1 Houwr. 





8 
0.801 
0.789 
0.777 


0.763 
0.749 
0.735 


0.719 
0.702 
0.685 


0.667 
0.648 
0.628 


0.607 
0.585 
0.562 


0.539 
0.514 
0.489 


0.463 
0.436 
0.409 


0.380 


0.351 
0.322 


0.292 
0.261 
0.230 


0.198 
0.166 


0.134 
0.102 


0.070 


Notg.—The idereal tim time of semidiameter passing the meridian may be found by subtracting o'.18 from the 
siderea 
The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 


Thur. 


Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


Sat 


SUN. 


Mon. 
Tues. 


Wed. 


Thur. 


Fri. 
Sat. 


SUN. 


Mon. 


Tues. 
Wed. 


Thur. 


Fri. 











OCTOBER, 1913. 
AT GREENWICH MEAN NOON. 


3 
oF THE SUN'S Equation of 
‘S 8 Time to be |Diff. for 
S Added to |r Hour. 
aA Diff. for Mean Time. 


Apparent Right | Diff. for] Apparent Decii- 
Ascension. x Hour. nation. 








hm és i) ’ ” ” m 8s s 
I}12 28 16.25| 9.055 |S. 3 20.6 |-58.32] 10 10.70| 0.801 
2112 31 53.72| 9.067 26 39.2| 58.23] 10 29.78 | 0.789 
3112 35 31.48] 9.080 AQ 55-4] 58.12] 10 48.57 | 0.777 
41412 39 9.55] 9-093 13, 8.9}-58.00] Ir 7.06 | 0.763 
5112 42 47.94| 9.107 36 19.2] 57.86] 11 25.22] 0.749 
6 


12 46 26.68] 9.122 59 26.0| 57.70] IL 43.03 | 0.735 


7112 50 5.79| 9-138 22 28.9 /-57-53] 12 0.48 | 0.719 
8112 53 45.29| 9-154 45 27.6| 57.35]12 17.54 | 0.702 
Q] 12 57 25.19| 9.171 8 21.7| 57-15] 12 34.19 | 0.685 
IO}I3 I §.52]| 9.190 31 10.9 |-56.94F 12 50.41 | 0.667 
II], 13° 4 46.29] 9.209 53 54.8| 56.71]13 6.19 | 0.648 
1213 8 27.54| 9.229 16 33.0| 56.47] 13 21.50] 0.628 


131713 12 9.28] 9.250 
14913 15 51-53 | 9-272 
ISP13 19 34-31 | 9-294 


39 «55-3 56.21} 13 36.32 | 0.607 
I 31.2! 55-94] 13 50.63 | 0.585 
23 50.4| 55-65] 14 4.40| 0.562 


16713 23 17.64] 9.318 
17}13 27 1.55] 9-342 
18] 13 30 46.06 | 9.367 


46 2.5 |-55-35114 17.62 | 0.539 
8 7.2] 55.03] 14 30.26] 0.514 
54-701 14 42.31 | 0.489 


51 52.8 |-54.35114 53.74 | 0.463 
5399715 4.54 | 0-436 
35 4.4] 53-61] 15 14.69 | 0.409 


I9}13 34 31.18] 9.393 
20113 38 16.94| 9.420 
21]13 42 3.35| 9-448 


oO” wo 0 6 oO oOON NOVO oN SS, | +p) ph WW G@ ° 


= 


22113 45 50.43] 9-476 10 56 26.4 |-53.22]15 24.16 | 0.380 
23113 49 38.20| 9.505 Il 17 38.8| 52.81] 15 32.94 | 0.351 
241413 53 26.68] 9.535 II 38 41.1 | 52.38]15 41.02 | 0.322 


25113 57 15.87| 9-565 Il §9 33-0|-51-93115 48.38 | 0.292 
26114 1 5.80] 9.596 I2 20 13.9] 51-47] 15 55.01 | 0.261 
27114 4 56.47 | 9.627 I2 40 43.5| 50.99116 0.90] 0.230 


28114 8 47.89| 9.658 13 I 1.4 |+50.49]16 6.03 | 0.198 
29] 14 12 40.07| 9.690 13 21 7.0| 49.97] 16 10.41 | 0.166 
30114 16 33.01 | 9.722 13 40 59.9| 49-43]16 14.02 | 0.134 
31114 20 26.73] 9.754 14 O 39.8] 48.88]16 16.86 | 0.102 





32114 24 21.23} 9.787 18.14 20 6.3 /-48.31] 16 18.92 | 0.070 


Norng.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 


The sign — prefixed to the hourly change of declination indicates that south declina- 
tions are increasing. 
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Sidereal Time, 
or Right Ascen- 
sion of M 


h 
12 


I2 
12 


12 
12 
I2 


13 
13 
13 


13 
13 
13 


13 
13 
13 


13 
13 
13 


13 
13 
13 


14 
14 
14 


14 
14 
14 


14 
14 
14 
14 


14 


Sun. 


m1 
38 
42 
46 


50 
54 
58 


2 
6 
9 
13 


17 
21 


25 
29 
33 


37 
41 
45 


49 
53 
57 


I 


n) 
9 


13 
17 
20 


24 
28 


32 
36 


40 


26.95 
23.50 
20.06 


16.61 
13.16 
9.72 


6.27 
2.83 


59.38 


55-93 
52.49 
49.04 


45.60 
42.15 
38.71 


35.26 
31.81 


28.37 


24.92 
21.48 
18.03 


14.59 
II.14 


7-70 


4.25 
0.81 


57-36 


53-92 
50.47 
47.03 
43.58 


40.14 





Diff. for 1 Hour, 
+9*.8565. 
(Table III.) 
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Day of the 
Month. 


| 
| 


Ain Ww bw = 


OON 


Io 
YI 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


285 


286 
287 
288 


289 
291 


292 
293 
294 


295 
296 


297 


298 


299 
300 


301 
302 
303 
304 


395 


OCTOBER, 1918. 


AT GREENWICH MEAN NOON. 





THE SUN’S 
True Longitude. 
Diff. for 
x Hour. 
| ¥ 

187 42 9.4 | 41 30.2 | 147.64 
188 41 13.8 | 40 34.5 | 147.71 
189 40 20.0 | 39 40.6 | 147.79 
190 39 28.1 | 38 48.6 | 147.87 
191 38 37-9 | 37 58.3 | 147-94 
192 37 49-5 | 37 9.8 | 148.02 
193 37 2.8 | 36 23.0 | 148.09 
194 36 17.9 | 35 38.0 | 148.16 
195 35 34-8 | 34 54.8 | 148.24 
196 34 53-5 | 34 13-4 | 148.32 
197 34 14.1 | 33 33-8 | 148.39 
198 33 36.5 | 32 56.1 | 148.47 
199 33 0.9 | 32 20.3 | 148.55 
200 32 27.2 | 31 46.5 | 148.64 
201 31 55.5 | 31 14.7 | 148.72 
202 31 25.8 | 30 44.9 | 148.81 
203 30 58.2 | 30 17.2 | 148.90 
204 30 32.8 | 29 51.7 | 148.99 
205 30 9.6 | 29 28.3 | 149.08 
206 29 48.6 | 29 7.2 | 149.18 
207 29 29.8 | 28 48.3 | 149.27 
208 29 13.3 | 28 31.6 | 149.36 
209 28 59.1 | 28 17.3 | 149.46 
210 28 47.2 | 28 5.3 | 149.55 
211 28 37.5 | 27 55.5 | 149.64 
212 28 30.0 | 27 47.9 | 149.73 
213 28 24.8 | 27 42.5 | 149.82 
214 28 21.6 | 27 39.2 | 149.91 
215 28 20.4 | 27 37-9 | 149-99 
216 28 21.2 | 27 38.5 | 150.07 
217 28 23.8 | 27 40.9 | 150.14 
218 28 28.1 | 27 45.1 | 150.21 





Logarithm of the 
Radius Vector of 
the Earth. 


0.000 3666 
0.000 2407 
0.000 1140 


9-999 9867 
9.999 8591 
9-999 7312 


9.999 6032 
9-999 4754 
9.999 3478 


9.999 2206 
9.999 0938 
9.998 9677 


9.998 8423 
9.998 7176 
9-998 5937 


9.998 4708 
9.998 3488 
9.998 2277 


9.998 1076 
9.997 9883 
9.997 8698 


9.997 7521 
9.997 9351 
9.997 5186 


9-997 4026 
9.997 2869 
9-997 I715 


9.997 0563 
9-996 9413 
9.996 8264 
9.996 7118 


9.996 5975 


Diff. for 
r Hour. 


—52.4 
52.7 
52.9 


—53.1 
53-2 
53:3 


—33°3 
53-2 
53-1 


—52.9 
52.7 
52.4 


—52.1 
51.8 
51-4 


—51.0 
50.6 
59-3 


-49.9 
49-5 
49.2 


—48.9 
48.6 
48.4 


—~48.3 
48.2 
48.1 


—48.0 
47-9 
47.8 
47.6 


lara 
| 


Norg.—The longitudes in the column A are referred to the true equinox of their own date, 
while those in the column /’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year, 


Mean Time of 
Sidereal Noon. 


h 
II 
Ir 
II 


II 


If 
YI 


Io 


>) oe ok ok 2) Ow 0 om oes) 


m 
19 
15 
II 


7 
3 
oO 


56 
52 
48 


44 
40 
36 


32 
28 


24 


20 
16 
12 


8 


' 4 


I 


57 
53 
49 


45 
4I 
37 


33 
29 
25 
21 


17 


8 
41.40 
45-49 
49.58 


53-67 
57-76 
1.86 


5-95 
10.04 
14.13 


18.22 
22.32 
26.41 


30.50 
34-59 
38.68 


42.77 
46.86 


50.96 


55-05 
59-14 
3-23 


7-32 
It.41 


15.50 


19.59 
23.68 
27.78 


31.87 
35-96 
40.05 
44-14 


48.23 


Diff. for I Hour, 


~-9°.8296. 
(Table II.) 


IV. 


Day of the Month. 


Oo don Cntr dp jw No 


Il 
I2 


13 
14 
15 


16 
17 


18 
19 


21 


22 
23 


25 
26 


27 


28 
29 
30 
31 


32 


SEMIDIAMETER. 

Noon. Midgight. 
16 36.1 | 16 31.0 
16 25.0 | 16 18.3 
16 11.0 | 16 3.3 
15 §5-5 | 15 47.6 
15 39-9 | 15 32.5 
15 25.4 | 15 18.8 
15 12.8) 15 7.3 
IS 2.41 14 58.1 
14 54-5 | 14 51-5 
14 49.0 | 14 47.1 
14 45-8 | 14 45.0 
14 44.6 | 14 44.7 
14 45.2 | 14 46.1 
14 47.3 | 14 48.9 
14 50.8 | 14 53.0 
14 55-4 | 14 58.2 
IS 1.2118 4.5 
15 8.1 | 15 12.0 
15 16.2 | 15 20.7 
I§ 25.5 | 15 30.6 
15 35-9 | 15 41.5 
IS 47-3 | 15 53-3 
15 59-3 | 16 5.3 
16 11.1 | 16 16.6 
16 21.8 | 16 26.4 
16 30.2 | 16 33.2 
16 35.2 | 16 36.2 
16 35.9 | 16 34.5 
16 31.9 | 16 28.2 
16 23.5 | 16 17.9 
16 11.6 | 16 4.7 
15 57-4 | 15 50.0 


OCTOBER, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


—— | eS | ee fee ED 


58 20.66 
57 23-53 
56 30.40 


55 44.04 
55 6.03 
54 37-00 


54 16.89 
54 5.10 
54 9.73 


54 2.94 
54 10.74 
54 23.37 


54 40.40 
55 1.56 
55 26.92 


55 $6.59 
56 30.69 
57 9.04 


57 §9.90 
58 34.75 
59 18.08 


59 57-32 
60 28.18 
60 46.56 


60 49.11 


60 34.45 
60 3.60 
59 19.88 


58 27.94 


Diff. for 
1 Hour. 


—2.4I1 
2.320 
2.088 


—1.765 


1.397 
1.021 


—0.659 


0.330 
—0.038 


+0.215 
0.428 
0.620 


+0.796 
0.968 
1.145 


+1.328 
1.513 
1.679 


+1.800 
1.837 
1.748 


+1.490 
1.055 
+0.452 


—0.250 
0.964 
1.582 
2.030 


—2.262 


55 23-93 
54 50.38 
54 25.86 


54 10.01 
54 2.04 
54 1.07 


54 6.20 
54 16.48 
54 31.36 


54 50.46 
55 13.71 
55 41.20 


56 13.09 
56 49.37 
57 29.60 


58 12.71 
58 56.68 
59 38.47 


60 14.05 
60 39.21 
60 49.95 


: 60 43.93 ! 


60 20.89 


59 43-09 
58 54.60 


58 O51 


Difi. for | Meridian of | Diff. for 


Hour. | Greenwich. | 1 Hour. 

” h m rm 
—1.698 | O 55.6 | 2.22 
2.159 I 49.9 | 2.31 
2.381 | 2 46.6| 2.41 
—2.387 | 3 45.1 | 2.46 
2.219 4 44.0] 2.43 
1.935 § 41.2 | 2.32 
—1.984 | 6 35.21 2.17 
1.209 | 7 25.2 | 2.00 
0.837 | 8 11.2] 1.84 
—0.490 | 8 53.8] 1.72 
0.179 | 9 34-2 1.65 
+0.094 [ 10 13.2 | 1.61 
+0.326 | IO §2.0| 1.62 
0.926 J II 31.5 | 1.68 
0.710 | 12 12.8} 1.77 
+0.881 J 12 56.9] 1.91 
1.056 13 44.5 | 2.06 
1.236 $14 35.9 | 2.22 
+1.421 F115 30.8] 2.34 
1.599 | 16 27.9 | 2.40 
1.747 | 17 25.4 | 2.38 
+1.832 | 18 21.8 | 2.31 
1.811 | 19 16.0; 2.21 
1.642 |] 20 7.9 | 2.12 
+1.294 | 20 58.3| 2.09 
0.772 | 21 48.4 | 2.10 
+0.108 [ 22 39.4 | 2.16 
—0.613 | 23 32.5 | 2.28 
1.291 6 . 
1.829 | O 28.7 | 2.41 
2.174 |] I 27.7 | 2.50 
—2.301 | 2 28.3 | 2.53 


UPPER TRANGIT. 
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AGE. 





Noon. 





SI ANP YN 
® AAW AAG 


8.3 


10.3 


11.3 
12.3 


13-3 
14.3 
15:3 


16.3 


17-3 
18.3 


19.3 
20.3 
21.3 


22.3 
23.3 
24.3 


25-3 
26.3 


27-3 


28.3 
29.3 
0.9 
1.9 


2.9 
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Hour, Right Ascension. 


© CSO~I AM hb W AN HO 


OCTOBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 





Diff. 
for 
x Min. 





Declination. 


WEDNESDAY 1. 


hm “°s 

13 32 3.80 
13 34 21.96 
13 36 40.313 
13 38 58.85 
13 41 17-59 
13 43 36.52 
13 45 55.66 
13 48 14.99 
13 §0 34-53 
13 52 54-27 
13 55 14.22 
13 57 34-39 
13 59 54-76 
Iq 2 15-35 
14 4 36.15 
14 6 57.17 
14 9 18.40 
I4 II 39.85 
14 14 1.53 
14 16 23.43 
14 18 45.55 
14 21 7.89 
I4 23 30.46 
14 25 53-25 


14 28 16.27 
14 30 39-51 
14 33 2.98 
14 35 26.67 
14 37 50-59 
14 40 14.73 
14 42 39.10 
1445 3.69 
14 47 28.50 
14 49 53-53 
14 52 18.79 
14 54 44.26 
14 57 9-96 
14 59 35.87 
15 2 1.99 
15 4 28.33 
15 6 54.88 
15 9 21.63 
1§ 11 48.59 
15 14 1§.75 
15 16 43.12 
15 19 10.68 
15 21 38.44 
15 24 6.39 
15 26 34.53 


eo ° @ 


8 
2.3012 |S.12 37 30.7 


2.3043 
2. 3074 
2.3107 
2.3139 
2.3172 


"2.3206 


2.3239 
2. $273 
2.3308 
2.3343 
2.3378 
2.3413 
2.3449 
2.3485 
2.3521 
2.3557 
2.3594 
2. 3631 
2. 3668 
@- $705 
2.$742 
8. 3780 


12 53 53-6 
I3 IO 11.2 
13 26 23.4 
13 42 30.0 
13 58 30.9 
14 14 26.0 
14 30 15.2 
14 45 58.4 
T5 I 35-5 
I517 6.4 
15 32 30-9 
15 47 49-0 
16 3 0.5 
1618 5.4 
16 33 3-5 
16 47 54-7 
17 2 39.0 
17 17 16.2 
17 31 46.2 
17 46 9.0 
18 0 24.4 
18 14 32.4 


2.3817 |S.18 28 32.8 
THURSDAY 2. 


2.3855 |S.18 42 25.6 | 


2.3692 
2.3930 
2.3967 
2. 4005 
2 4042 
2.4080 
24117 
204153 
204191 
2.4228 
204264 
2.4301 
2.4336 
2.4372 
2.4407 
2.4442 
2.4476 
2.4510 
2.4544 
2.4577 
2.4610 
2. 4642 
2.4674 


18 56 10.6 
19 9 47-7 
19 23 16.9 
1g 36 38.1 
19 49 51-2 
20 2 56.1 
20 15 52.7 
20 28 40.9 
20 41 20.7 
20 53 51-9 
aI 6 14.5 
21 18 28.4 
21 30 33-5 
21 42 29.7 
2I 54 17.0 
22 § 55-3 
2217 24.5 
22 28 44.5 
22 39 55-3 
22 50 56.8 
23 1 48.9 
23 12 31.6 
2323 4.8 


2.4705 | 5.23 33 28.4 


Diff. 
for 
1 Min. 


ad 
16.426 
16.337 
16,248 
16.357 
16.063 
15.967 
15.869 
15.770 
15.669 
15-567 
15.462 
15-355 
152247 
15.137 
15.025 
I4eQII 
140796 
14-679 
14.560 
14.440 
14-318 
140195 
14.070 
13-943 


13.815 
13.684 
130 §52 
13-420 
13. 286 
13.1§0 
130032 
12.873 
12.733 
12.593 
12.448 
12. 304 
12. 158 
12.011 
11.862 
11.713 
13.562 
It.4I0 
13.257 
11.103 
10.947 
10.790 
10.632 
10.473 
10. 313 








our.| Right Ascension. vor | Declination. 
r Min. 
FRIDAY 3. 
hms 8 orf” 
© | 15 26 34.53 | 2.4705 |S.23 33 28.4 
11 1§ 29 2.85 | 24736] 23 43 42.3 
2] 1§ 31 31.36 | 2.4766 | 23 53 46.6 
3 | 15 34 0.04 | 2.4795| 24 341.1 
4 | 15 36 28.90 | 2.48% | 24 13 25.8 
5 | 1§ 38 57-93 | 2-4852| 2423 0.7 
6 | 15 41 27.12 | 2.4878| 24 32 25.6 
7 | 1§ 43 $6.47 | 2.4905} 24 41 40.5 
8 | 15 46 25.98 | 2.4931 | 24 50 48.4 
Q | 1§ 48 55.64 | 2.4956 | 24 59 40.3 
IO | 15 51 25.45 | 2.4980| 25 8 25.0 
Il | 15 53 55-40 | 2.5003} 25 16 59.5 
12 | 15 §6 25.49 | 2.5036! 25 25 23.9 
13 | 15 58 55.71 | 2.5047| 25 33 38.0 
14 | 16 1 26.06 | 2.5068| 25 41 41.8 
15 | 16 3 56.53 | 25088 | 25 49 35.3 
16 | 16 6 27.11 | 2.5106| 25 57 18.4 
17 | 16 8 57.80 | 2.51% | 26 4 51.1 
18 | 16 11 28.60 | 2.5141 | 26 12 13.4 
19 | 16 £3 §9.49 | 2.5157| 26 19 25.2 
20 | 16 16 30.48 | 2.5172] 26 26 26.5 
21 | 1619 1.55 | 2538 | 26 33 17.3 
22 | 16 21 32.70 | 2.5197| 26 39 57.5 
23| 16 24 3.92 | 2.5209 5.26 46 27.2 
SATURDAY 4. 
©, 16 26 35.21 | 2.5220 S.26 §2 46.3 
I | 1629 6.56 | 2.52a9| 26 58 54.8 
2 | 16 31 37.96 | 2.5987; 27 4 52.6 
3 | 16 34 9.40 | a.5a43| 27 10 39.8 
4 | 16 36 40.88 | 2.5250 27 16 16.3 
5 | 16 39 12.40 | 2.5295 | 27 21 42.1 
6 | 16 41 43.94 | 2-5258| 27 26 57.2 
7 | 16 44 15.50 | 2.5a%6r| 27 32 1.6 
8 | 16 46 47.07 | 2.5a6a| 27 36 55.4 
9 | 16 49 18.64 | 2.5962| 27 41 38.4 
10 | 16 51 50.21 | 2.5261 | 27 46 10.7 
Ir | 16 54 21.77 | 2.5258| 27 50 32.3 
12 | 16 56 53.31 | 2-5254| 27 54 43-1 
13 | 16 §9 24.82 | 2.5249] 27 58 43.2 
14 | 17 1 56.30 | 2.5243! 28 2 32.7 
15 | 17 427.74 | 2.5236, 28 611.4 
16 | 17 6 59.13 | 2.52a7/ 28 9Q 39.4 
17, | 17 9 30.46 | 2.5216) 28 12 56.7 
18 | 17 12 1.73 | 2.5905| 2816 3.4 
19 | 17 14 32.92 | 2.5r92| 28 18 59.4 
20 | 17 17 4.03 | 2.5178| 28 21 44.7 
21 | 17 19 35.06 | 25164 | 28 24 19.4 
22 | 17 22 6.00 | 2.5148} 28 26 43.4 
23 | 17 24 36.83 | 2.5130| 28 28 56.9 
2411727 7-56 | a.g112 |S. 28 30 59.8 


Diff. 
for 
1 Min. 


10> 318 
10,1§2 
9-990 
g. 827 
9. 663 
9- 498 
9- 338 
g- 165 
8.998 
&, &g0 
8. 660 
8.49% 
8. 325 
8. 149 
7-977 
7.805 
7-638 
7-458 
7-284 
7-109 
6.934 
6.758 
6. 583 
6. 407 


6. 290 


5-875 
5-697 
50539 
5-342 
Se 163 
4.985 
4-807 
4-608 
40449 
4.270 
4-095 
30913 
3-735 
3 556 
3-378 
3-200 
3.028 
2.844 
2. 667 
2. 489 
2.313 
2.137 
1.960 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Hoar.| Right Ascension.| for’ | Declination. 
t Min. 
SUNDAY 5. 
{ h ™m 2 8 e t] a” “ 
O | 17 27 7-56 | 2.5212 |S. 28 30 59.8 | 1.960 
I | 17 29 38.17 | s.s091 | 28 32 52.2 | 1.784 
2 | 17 32 8.65 | 2.5069! 28 34 33.9 | 1.609 
3 | 17 34 39-00 | 2.597 | 28 36 5.2] 1.435 
4 | 17 37 9.21 | 25083} 28 37 26.0] 1.260 
5 | 17 39 39-27 | 24996 | 28 38 36.4 | 1.086 
6 | 17 42 9.18 | 2.4972| 28 39 36.4] o.g15 
7 | 7 44 38.93 | 2.4044] 28 40 26.0| 0.74: 
8 | 17.47 8.51 | aqor6| 28 41 5.3 06568 
9 | 17 49 37-92 | 2.4886, 28 41 34.2} 0.996 
IO | 17 52 7-14 | 2.4854} 28 41 52.8 | ovens 
1I | 17 54 36.17 | 2.4822] 28 42 1.2 |—0.055 
12, 17 57 5-01 | 2.4789 | 28 41 59.4 tons 
13 | 17 59 33-64 | 2.475¢| 28 41 47.5 
14 | 18 2 2.06 | 2.4718| 28 41 25.5 | 0.451 
15 ' 18 4 30.26 | 2.4682] 28 40 §3.4 2 0.619 
16 | 18 6 58.24 | 2.4644 | 28 4011.2 | 0. 786 
17, 18 9 25.99 | 24603} 28 39 19.1 x| Or952 
18 | 18 II 53.§0 | 2.4965 | 28 38 17.0! 1217 
19 | 18 14 20.77 | 2450] 28 37 5.1 | 1.08 
20 | 18 16 47.79 | 2.4482| 28 35 43.3 2-444 
21 | 18 19 14.55 | 2.4499 | 28 34 11.81! 1.607 
22 | 18 21 41.06 | 2.43996 | 28 32 30.5/ 1.769 
23 | 18 24 7.30 | 2.4350 |S. 28 30 39.5 | 1.990 
MONDAY 6. 
oO | 18 26 33.26 | 2.4303 |S. 28 28 38.9 | 2.089 
rt | 18 28 58.94 | 2.4257) 28 26 28.8) 2.048 
2 | 18 31 24.34 | 24209 28 24 9.1 | 22407 
3 | 18 33 49-45 | 2-4161| 28 21 40.0] 2.563 
4 | 18 36 14.27 | 2.4212; 28 19 1.5] 2.720 
5 | 18 38 38.78 | 2.4060/ 28 16 13.6 | 2.895 
6 | 18 41 2.99 | 24009! 28 13 16.5 | 3.028 
7 | 18 43 26.89 | 2.9957| 28 1010.2 | 3.182 
8 | 18 45 50.48 | 2.9905! 28 6 §4.7] 3.334 
9 | 18 48 13.75 | 2.385: | 28 3 30.1 | 3.485 
Io | 18 50 36.69 | 2.3797} 27 §9 56.5] 3.635 
In | 18 §2 §9.31 | 2.3798 | 27 56 13.9 | 3078 
12 | 18 §5 21.60 | 2.3687! 27 52 22.4] 3.932 
13 | 18 57 43-55 | 29630! 23748 22.1 | 4.078 
144! 19 O 5.16 2.3573 | 27 44 13.0] 4.223 
15 | 19 2 26.43 | 2.3536] 27 39 55.3 | 4.368 
16 | 19 447-35 | %34657| 27 35 28.9 | 4.512 
17 | 19 7 7-9 | 2.9398} 27 30 53.9 | 4.653 
18 | 19 9g 28.13 | 2.300}; 27 26 10.5 | 4.704 
19 | 19 II 47.99 | 2.3280| 27 21 18.6 | 4.935 
20 | 19 14 7-49 | 23820) 27145 18.3] 5.074 
ai} 19 16 26,63 | 2.3159] 27 11 9.7 | 5.212 
22 | 19 18 45.40 | 2.3098 | 27 5 §2.9| 5-348 
23 | 19 21 3.8% | 2.30397/ 27 027.9] 5-483 
24 | 19 23 21.85 | 2.9975 |S.26 54 54.9 | 5.617 


OW ON AMAA W ND O 


» 
00 ON AwWtbh Ww WD HO 


et 
~ 


BS WB DYN ND | wt Ht wm Oe et om 
PWN MOM Or) ANPW AN 





Cn en ood 
a ry 





TUESDAY 7. 

h m ' ° 
19 23 21. 85 2.9975 S.26 54 54.9 
19 25 39-51 | 2.0913 | 26 49 13.9 
19 27 56.80 | 2.9851 | 26 43 24.9 
IQ 30 13.72 | 2.2788 | 26 37 28.0 
19 32 30.25 | 2.074 | 26 31 23.4 
19 34 46.41 | 2.266: | 26 25 11.0 
19 37 2.18 | a.as97| 2618 50.9 
IQ 39 17.57 | 2.2533| 2612 23.3 
IQ 41 32.58 | 2.2469 | 26 5 48.2 
19 43 47-20 | 2.a05] 2§ 59 5.6 
19 46 1.44 | 2.egg2! 25 52 15.6 
19 48 15.29 06 25 45 18.3 
19 50 28.75 | 2.0081 | 25 38 13.8 
IQ &2 41.82 | 2.046, 25 31 21 
IQ 54 54-50 | s-s088 | 25 23 43.4 
19 57 6.80 | e017 | 25 16 17.6 
19 59 18.70 | #1958 25 8 + 9 
20 I 30.22 | 2.1887 I 5-3 
20 3 41.34 | 2.1802 te 53 18.9 
20 5 52.08 | 2.1757 | 24 45 25.8 
20 8 2.42 | 2.21692! 24 37 26.0 
20 10 12.38 —e? 24 29 19.6 
20 12 21.95 2421 6.7 
20 14 31.13 8 .24 12 47.3 

WEDNESDAY 8. 
20 16 39.93 | 2.1494 |S.24 4 21.5 
20 18 48.34 | 2.1369| 23 55 49-4 
20 20 56.36 | 2.1905 | 23 47 II.I 
20 23 4-00 | 2.142] 23 38 26.7 
20 25 11.26 | 2.1178 | 23 29 36.1 
20 27 18.14 | ax114 | 23 20 39.5 
20 29 24.63 | 2.1051 | 23 II 36.9 
20 31 30.75 | 2.0988| 23 2 28.5 
20 33 36.49 | 2.0985 | 22 53 14.2 
20 35 41.85 | 2.082| 22 43 54.1 
20 37 46.84 | 2.0800} 22 34 28.3 
20 39 51.45 | 2.0788} 22 24 56.9 
20 41 55.70 | 2.0677| 22 15 20.0 
20 43 59.57 | 2.0615) 22 5 37.6 
20 46 3.08 | 2.0555 | 21 55 49.8 
20 48 6.23 | 2.04994 | 21 45 56.6 
40 50 g.OI | 2.0493; 21 3§ 58.1 
20 52 11.43 | 2.0373 2I 25 54-4 
20 54 13.49 | 203x4 | 21 15 45.6 
20 56 15.20 | 2.0855 | 21 5 31.6 
20 58 16.55 | 2.0196} 20 55 12.6 
ZI 0 17.5§ | 2.0138 | 20 44 48.7 
21 2 18.20 | 2.0080) 20 34 19.8 
2X 418.51 | 2.0023 | 20 23 46.1 
21 6 18.48 | 1.9966 |S.20 13 7.6 


Diff. Diff. Diff. 
for our.| Right Ascension.| for Declination. for 
1 Min. t Min. 1 Min, 








8.483 
8. 587 
8. 669 
8.792 
8.893 
8.993 
9-092 
9. 189 
9. 287 
9. 383 


9- 569 
Qe 661 


9-732 


Ge93T 
10.0z8 
10. 304 
10. 190 
10. 275 
30. 358 
50.440 
10, $22 
10,608 
10, 68 
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Hour. 


Oo OY Aurhw nd nm O 

















ight Ascension.| ‘for | Dectinati Tor 
Right A ° I Bin. on I Min. 
THURSDAY og. 

h m r 8 e ’ id ” 
21 6 18.48 | 1.9966 |S.20 13 7.6 | 10.681 
21 8 18.10 | 1.9909! 20 2 24.4 | 10.759 
2I 10 17.39 | 1-9854 | 19 51 36.5 | 10.836 
2I 12 16.35 | 1.9798 | 19 40 44.1 | 10.912 
aI 14 14.97 | 1.9743 IQ 29 47.1 | 10.988 
21 16 13.27 | 1.9689) 19 18 45.6 | 11.062 
ar 18 11.24 | 1.9635 | 19 7 39.7 | rr-334 
21 20 8.89 | 1.958: | 18 56 29.5 | 11.206 
2% 22 6.21 | 1.9528) 18 45 15.0 | 11.978 
21 24 3-22 | 1.9476) 18 33 56.2 | 21.348 
21 25 §9-92 | 1.9404] 18 22 $3.3 | 112417 
21 27 56.31 | x.98373| IS Il 6.2 | 1x.485 
21 29 §2.39 | r.9s9e2 17 59 35-2 | 11.952 
aI 31 48.17 | 1.9872} 1748 0.0 | 11.628 
21 33 43-65 | 1.9082 | 17 36 20.9 | 11.683 
21 35 38.83 | 1.9278 | 17 24 37-Q | 13.748 
21 37 33-72 | 1.925 17 12 §1.1 | rr.812 
aI 39 28.32 | r.9077| 17 1 0.5 | 11.87% 
2I 41 22.64 | 1.9009 16 49 6.2 | 11.935 
at 43 16.68 | 1.8988 | 16 37 8.3 | 11.996 
aI 45 10.43 | 1.8986} 1625 6.7 | 12.056 
2147 3.9% | 1.8891) 1613 1.6] ra.215 
21 48 57.12 | 1.8896) 16 © 52.9 | 12.173 
aI 50 §0.06 | 1.6802 |S. 15 48 40.8 | 12.289 

FRIDAY 1o. 
Al §2 42.74 | 1.8758 |S. 15 36 25.4 | 12.285 
AI 54 35-16 | 1.8715 | 15 24 6.6 | x2. 341 
ar 56 27.32 | 1.8673 | 15 II 44.5 | 12.995 
21 §8 19.23 | 1.8631 | 14 59 19.2 | 12.448 
22 0 10.89 | 1.8589} 14 46 50.7 | 12.501 
22 2 2.30 | 1.8548 14 34 19.1 | 12.553 
22 3 53-47 | 1.8508 | 14 2I 44.4 | 12.604 
2a 5 44.40 | 1.8469} 14 Q 6.6 | 12.654 
22 7 35-10 | 1.8431 | 13 §6 25.9 | 12.703 
22 9 25.57 | 1-8393| 13 43 42.2 | 12.752 
a2 11 £5.81 | 1.8355 | 13 30 55.7 | 12.798 
2213 5.83 | 1.8319 | 13 18 6.4 | 12.845 
2214 §5.64 | 1.8283| 13 5 14.3 | 12.891 
22 16 45.23 | 1.8248) 12 52 19.5 | 12.936 
22 38 34.61 | 1.8ax3 | 12 39 22.0 ! 12.981 
22 20 23.78 | 1.8176 | 12 26 21.8 | 13.024 
22 22 12.75 | 1.8146 12 13 9.1 | 13.066 
2224 1.53 | 1.8rr9 12 O 13.9 | 13.108 
22 25 §O.11 | r.808r | 11 47 6.2 | 13.149 
22 27 38.50 | 1.8099] II 33 56.0 | 13.189 
22 29 26.70 | 1.8018 | II 20 43.5 | 13.228 
22 31 14.72 | 1.7988; 11 7 28.7 | 13.267 
22 33 2.96 | 1.7958 | 10 54 II.5 | 13.305 
22 34 50.22 | 1.7930 IO 40 52.1 | 13-342 
22 36 37.72 | 1.7902 :‘S.10 27 30.5 | 13.378 


our 


0 oO” AQAuhwWw bb eH O 





Right Ascension. 





Diff. 
for 
1 Min. 





Declination. 


SATURDAY 11. 


hm =s 8 o 7 
22 36 37.72 | 1.7908 |S. 10 27 30.5 
22 38 25.05 | 1.70%/ 1014 6.8 
22 40 12.21 | 1.7847| 10 O 41.0 
22 41 59.22 | 1.70s2 9 47 13.1 
a2 43 46.08 | 1.7797 9 33 43-2 
a2 45 32.78 | 1.7778 Q 20 11.4 
22 47 19.34 | 1.7748 9 6 37.6 
2249 5-75 | 3-77%4 8 53 2.0 
42 50 52.03 | 1.7708 8 39 24.5 
22 §2 38.17 | 1.7680 8 25 45-3 
22 54 24.19 | 1.7639 812 4.3 
22 56 10.08 | 1.7638 7 58 21.6 
22 57 55-85 | 1.7608] 7 44 37-3 
22 59 41.50 | 1.73599 7 30 51.4 
23 I 27.04 | 1.7581 717 4.0 
23 3:12.47 | 1.7563 7 315.0 
23 457-79 | 7505] 6 49 24.6 
23 6 43.01 | 1.7908 6 35 32-7 
23 8 28.13 | 1.9323 6 21 39.5 
23 10 13.16 | 1.7498 6 7 45.0 
23 14 58.11 | 1.7984 5 53 49.2 
23 13 42-97 | t-7a7e § 39 52-1 
23 15 27.75 | 17487] § 25 53.8 
2317 12.45 | 1.7944 |S. § II $4.4 

SUNDAY 12. 
23 18 §7.08 | 1.7438 |S. 4 §7 53-9 
23 20 41.64 | 1.7408 4 43 §2.3 
23 22 26.14 | 2.9412 4 29 49.7 
23 24 10.58 | 1.7408 4 15 46.1 
23 25 54.96 | x.7993 4 1 41.6 
23 27 39.29 | 1.7984 | 3.47 36.2 
23 29 23.57 | 1.7377 3 33 29-9 
23 31 7.81 | 1.7370 3 19 22.8 
23 32 §2.01 | 1.7363 3 § 15.0 
23 34 36.17 | 1.7357 a5r 6.5 
23 36 20.30 | 1.7353 2 36 57.3 
23 38 4.40 | 1.7349 222 47.4 
23 39 48.409 | 1.7346 2 8 37.0 
23 41 32.55 | 1.7349 I §4 26.0 
23 43 16.60 | 1.7342 I 40 14.6 
2345 0.64 | 1.7339 126 2.7 
23 46 44.67 | 1.7338 I II §0.4 
23 48 28.70 | 1.7398 O 57 37-7 
23 50 12.73 | 2.7339 O 43 24.8 
23 51 §6.77 | 1.7341 O 29 11.5 
23 $3 40.82 | 1.7348 oO 14 58.0 
23 55 24.88 | 1.7345 |S. 0 0 44.4 
2357 8.96 | 1.7348 IN. 0 13 29.4 
23 58 53.06 | 1.7352 O 27 43-3 
O O 37.19 | 1.7358 IN. O 41 57.2 





re a ss =r SS SSSSSSSSSSSSSSSSSSSSSSSSSSS hse sr rss Pri Sg a SS SS 


Diff. 
for 
rt Min. 


13.$78 
53-453 
13.448 
13.482 
13.514 
33-547 
r3-§76 
53.609 
13.639 
13.668 
13.697 
130785 
130732 
13.778 
13-803 
13.508 
13.852 
33-076 
13.898 

130919 
130941 

13.962 

13-981 

13-999 


14.017 
14-035 
142052 
14.068 
14.083 
14-098 
14.112 
14e%2q 
14.136 
14.148 
140359 
14. 369 
14-378 
14.187 
14 194 
14.802 
14.208 
140213 
14-218 
14. 223 
14.226 
34.908 

140232 

14.232 

1408933 
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| Difz. Diff. Dif. Dif. 
Hour.| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
| 1 Min. r Min 1 Min x Min. 
MONDAY 13. WEDNESDAY 15 
h wm 8 8 °° ” ” hm 8 ” ” 
0] O ©O 37-19 | 1.7398 IN. O 41 57.2 | 14.2329 O | 1 25 45-49 |. sare N.11 50 47-2 | 13.918 
1] O 2 21.35 | 1.7363 © 56 11.1 | 14.9388 1 | I 27 35-83 | 1.8409) 12 4 5-1 | 13.879 
2| 0 4 5-54 | 1.798 I 10 25.0 | 14.932 § 2 | 1 29 26.40 | 1.8647} 1217 20.6 | 13.238 
3]| © § 49.77 | 1-735 I 24 38.8 | 14.229) 3 | I 31 17-19 | 1.8485 | 12 30 33-7 | 13.196 
4 | O 7 34-04 | 1.7988 I 38 52.5 | 14.2078 4 | 133 8.21 | 1.8593) 12 43 44.2 | 13.553 
5 | oO g 18.36 | 3.7990 153 6.0| 14.0238 5 | 1 34 59-47 | 1.8563 | 12 56 52.1 | 13.109 
6| OIL 2.74 | 1-7¢00 2 719.3 | 14.0199 6 | 1 36 50.97 | 1.8603} 13 9 57-3 | 13-064 
7 | O12 47.16 | 1.7908 2 21 32.3 | 4.0158 7 | 1 38 42.71 | 1.8644) 13 22 59.8 | 13.038 
8 | 0 14 31.64 | 1.7419 2 35 45.1 | 14.a107 8 | 40 34.70 | 1.8686] 13 35 59.5 | m.972 
9} O16 16.19 | 1.7690 2 49 57-5 | 14.9031 9 | 1 42 26.94 | 1.8708| 13 48 56.4 | ra.924 
10 | oO 18 0.80 | 3.7448 3 4 9-4| 14-1958 10 | I 44 19.43 | 1.8770] 14 I 5004 | 12.875 
Ir | O Ig 45-49 | 1.7454 3 18 20.9 | 14.1879 IX | 1 46 12.18 | 1.8813 | 14 14 4164 | 12.805 
12 | O 21 30.25 | 1.7467 3 32 31.9 | 14.1789 12 | 1 48 §.19 | 1.8857) 14 27 29.4 | 12.774 
13 | O 23 15.09 | 1.7480 3 46 42.3 | 14.169] 13 | 1 49 58.46 | 1.8901] 14 40 14.3 | 2.7%2 
14 | 025 0.01 | 1.7496 4 0 §2.2 | 14.159] 14 | I 51 52.00 | 1.8946; 14 52 56.1 | r2.670 
15 | 0 26 45.08 | 1.7509 415 1.4] 4.0488 15 | 1 53 45-81 | x.8p9r | 15 § 34-7 | 12.626 
16 | O 28 30.12 | 1.7585 4 29 10.0 | 14.1379 16 | 1 55 39.89 | 1.9097; 15 18 10.0 | 12.962 
17 | 0 30 15-32 | 1-7542 4 43 17.8 | 14.2239 17 | 1 57 34.25 | 31-9083; 15 30 42.0 | 10.906 
18 | 0 32 0.62 | 1.7558 4 57 24.8 | 14.210 18 | 1 59 28.89 | 1.9130] 15 43 10.6 | 120.948 
19 | 0 33 46.02 | 1.7575 5 11 31.0 | 4.09068 19 | 2 1 23-81 | 2.9178] 15 55 35-8 | 12.990 
20 | O 35 31-52 | 1.7593 5 25 36.3 | 14.081 20 | 2 3 19.02 | 1.9826) 16 7 57.5 | 12.992 
a1 | O 37 17-14 | 1.7612 5 39 40.7 | 14.065] 21 | 2 § 14.52 | 1.9274] 16 20 15.6 | 12,998 
22 | 039 2.87 | 1.7632 5 53 44.1 | 14.0987 22 | 2 7 10.31 | 3.9323] 16 32 30.1 | ra.0a% 
23 | 0 40 48.73 | 1.7653 IN. 6 7 46.5! 14.032] 23 | 2 g 6.40 | 9972 N.16 44 40.9 | 12.149 
TUESDAY 14. THURSDAY 16. 

O | © 42 34.71 | 1.7674 [N. 6 21 47.8 | 4.0128 O | 212 2.78 | 1.9422 |N.16 56 48.0 | 12.086 
I | © 44 20.82 | 1.7696 6 35 48.0 | 13.993 I | 212 59.47 | 12-9473} 17 8 51.2 | 12.028 
2! 046 7.06 | 1.7718 6 49 47.0 | 13.974 2 | 214 56.46 | 1.9524 | 17 20 50.5 | 11.956 
3 | O 47 53-43 | 1-740 7 344-9 | 13-9548 3 | 2 16 53.76 | 1.9376] 17 32 45-9 | 11.889 
41 © 49 39.94 | 1.7764 717 43.5 | 13-9329 4 | 218 51.37 | 1.9628| 17 44 37.3 | 11.828 
5 | O 51 26.60 | 1.7788 7 31 36.7 | 13-9099 § | 2 20 49.29 | 1.9680} 17 56 24.6 | 11.754 
6 | O 53 13-40 | 1.7813 7 45 30.6 | 13.8868 6 | 2 22 47.53 | 13-0733} 18 8 7.8 | 11.68, 
7| 955 0.35 | 3.7838 7 59 23-0 | 13.862) 7 | 2 24 46.09 | 3.9787| 18 19 46.7 | 11.613 
8 | oO 56 47.46 | 1.7865 8 13 14.0 | 13.8397 8 | 2 26 44.97 | 1.9841 | 18 31% 21.4 | 13.542 
9 | oO 58 34-73 | 1.7892 8 27 3-4| 13-811] Q | 228 44.18 | 1.9895| 18 42 §1.7 | 11.468 
10} I © 22.16 | 1.7919 8 40 51.3 | 13-785 | IO | 2 30 43.71 | 1.999| 18 54 17.6 | 11.395 
Ir | I 2 9.76 | 1.7067 8 54 37.6 | 13.757] IX | 2 32 43-57 | 2.00%] IQ 5 39-1 | 1x.390 
12} Xx 3 57-53 | 3.7976 Q 8 22.2 | 13.78] 12 | 2 34 43-76 | 2.0060} 19 16 56.0 | 11.243 
13} © 5 45-47 | 1.8006 9 22 5.0; 13.699] 13 | 2 36 44.29 | 2.0116] 19 28 8.3 | 11.166 
14} I 7 33-60 | 1.8036 9 35 46.1 | 13-6697 14 | 2 38 45.15 | 2.0172| 19 39 15.9 ! 11.08 
15 | I Q 21.90 | 1.8066 9 49 25-3 | 13-6388 15 | 2 40 46.35 | 2.0228) 19 50 18.7 | 11.007 
16 | 1 11 10.39 | 1.8097] 10 3 2-7 | 13.607) 16 | 242 47.89 | 2.0285] 20 1 16.7 | 10.927 
17 | £ 12 59.07 | 1.8130} 10 16 38.1 | 13.5731 17 | 2 44 49677 | 2.0942] 2012 QQ | 10.845 
18 | 1 14 47-95 | 3.8163| 10 30 11.5 | 13.409 18 | 2 46 52.00 | 2.0400) 20 22 58.1 | 10.760 
19 | 1 16 37.02 | 1.8196 | 10 43 42.9 | 13-9068 19 | 2 48 54.57 | 2.0958] 20 33 41.3 | 10.677 
20} 1 18 26.30 | 1.8290| 10 57 12.2 | 13.4708 20 | 2 50 57.49 | 2.0516] 20 44 19.3 | 10.591 
aI I 20 15.78 | 1.8064 II 10 39.3 | 13-438 | 21 253 0.76 | 2.0574 20 54 52.2 | 10.505 
22 | 1 22 547 | 1-899] Il 24 4.2 13.3971 22 | 255 4.38 | 2.0693/ 21 § 19.9 | 10.417 
23 |] Xt 23 55-37 | 38335 | I 37 26. Q , 13-398 23 | 2 57 8.36 | 2.06g2| 21 15 42.3 | 10.328 
241 1 25 45-49 | 1.8372 IN.11 §0 47. 2 | 13.338 24) 259 12.69 | 2.0752 IN.21 25 §9.3 | 10,237 
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GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


























Diff. Diff. Diff. Diff. 

Hour.| Right Ascension.| for Declination. for our.| Right Ascension.| for Declination. for 
x Min. ;* Min. t Min. 1 Min. 

FRIDAY 17. ‘ SUNDAY 19 
hm  =°s8 | s o ” ” h 8 ’ ” o 

oO] 259 12.69 | 2.0752 |N.21 25 59.3 | 10.2397] O| 4 45 42.26 | 2. "3540 N. 2 31 3.5] 4-599 
r/| 3 117.38 | 20811] 21 3610.8] ro.rg7f 1 | 448 3.65 | 2.3889] 27 35 30.9] 4.383 
21 3 322.42 | 2.0871| 21 46 16.8 | 10.099 2 | 4 50 25.33 | 2.3637/ 27 39 49.5| 4.236 
31 3 5 27.83 | 2.0991] 21 5617.3] 9.9607 31 4 5247.29 | 2.3683/ 27 43 59.2| 4.088 
4 | 3 733-59 | 2.0990| 22 612.1] 9.866] 4 ! 455 9-53 | 23730] 2748 0.0] 5.939 
5 | 3 9 39.71 | a.105x| 2216 1.2| 9.7707 § | 4.57 32.05 | 2.9776| 27 51 51.9| 3.790 
6 | 3 11 46.20 | a.1112| 22 25 44.5] 9.6727 6 | 459 54.84 | 2.9890| 27 55 34.8 | 3.639 
71 3.13 53-05 |a.x172] 22 35 21.9| 9.5731 71 5 217.89 | 2.3863) 2759 8.6| 3.487 
8 | 316 0.26 | 21293} 22 44 53-3] 94737 8 | 5 441.20 | 2.3907| 28 2 33.2] 3-336 
9 | 318 7.84 | 22993} 22 54 18.7] 9.8731 9 | 5 7 477 | 2.909] 28 § 48.7| 3.188 
10 | 3 2015.78 !a.1354| 23 3 38.1! 9.2729 10 | 5 9g 28.59 |2.9990/ 28 8 55.0! 3.028 
It} 3 22 24.09 | 2.31415] 23 12 51.3] 9.1680 11 | 5 11 52.65 | 2.4030 28 11 52.0| 2.873 
12! 3 24 32.76 | 9.1476! 23 21 58.3 | 9.068 12 | 5 14 16.95 | 2.4069! 28 14 39.7 | 2.917 
8.958] 13 | 5 16 41.48 | a.4107/ 2817 18.0] 2.560 

14 | 3 28 51.21 | 2.1598) 23 39 53.3 | 88519 14 | § 19 6.24 | 2.4145] 28 19 46.9 | 2.402 
I§ | 331 0.98 | 2.1659! 23 48 41.1 | 8.9429 15 | 5 21 31.22 | 2.4182] 2822 6.3 | 2.044 
16 | 3 33 11.12 | 2.170 | 23 57 22.4 | 8.6337 16 | § 23 56.42 | 2.4ax7| 28 24 16.2 2.086 
17 | 335 21.62 | 2.1781} 24 557.1 | 85239 17 | 5 26 21.82 | 2.4051 | 28 26 16.6 1.927 
18 | 3 37 32-49 | 2.2842] 24 14 25.2] 8.4129 18 | § 28 47.43 | 2.428% | 2828 7.4 1.767 
19 | 3 39 43-73 |2-1903| 24 22 46.6] 8.0998 19 | 5 33 13.23 2.4317| 28 29 48.6] 1.605 
20 | 341 55-33 | 21963 | 24 31 21.1 | 8.385f 20 | 5 33 39-22 2.4948! 28 312 20.1 | 3.448 
21 | 344 7.29 | 2.204 | 2439 8.7] 8.c69] 21 | 5 36 5.40 | 2.4978| 28 32 41.9 | 1.280 
22 | 3 4619.62 | 2.2085 | 2447 9.4] 7.9541 22 | 5 38 31.76 | 2.4407/ 28 33 53.9] x.1K9 
23 | 3 48 32.31 | 2.0146 |N.24 55 3.2] 7.8371 23 | 5 40 58.29 | 2.4435 IN.28 34 56.1 | 0.956 





' SATURDAY 18. MONDAY 20. 








13 3 26 41.80 | 2.1537 | 23 30 59.0 


oO | 3 50 45.37 | 2.2207 |N.25 249.8 | 7.718] 0 | § 43 24.98 | 2.4462 |N.28 35 48.6 | 0.793 
1 | 3 5258.79 | 2.2266| 25 10 29.3| 7.5989 £ | 5 45 §1.83 | 2.4487} 28 36 31.2] 0.608 
2| 355 12.56 |2.0305| 2518 1.5] 7.4768 2 | § 48 18.82 | 2.4511! 28 37 3.9| 0.462 
3 | 3.57 26.69 |2.238§| 25 25 26.4) 7.358 3 | 5 50 45-96 | 24535 | 28 37 26.7] 0.297 
4 | 359 41.18 | 2.2444] 25 3244.0] 70318 4 | 5 5313-24 | 2.4587| 28 37 39.6 |+0.138 
5 | 4 1 56.02 | 29503} 25 39 54-1 | 7.1078 5 | 5 55 40.65 | 2.4578} 28 37 42.5 |-0.0354 
6] 4 411.22 | 2.2563] 25 46 56.7| 6.9807 6 | 5 58 8.18 | 2.4598} 28 37 35.5| 0.901 
7 | 4 626.77 | 2.2601! 25 53 51.7| 6.853] 7 | 6 0 35.83 | 2.46r7| 28 37 18.4] 0.368 
8 | 4 8 42.67 | 22678] 26 o 39.1| 6.72767 8 | 6 3 3.58 | 2.463%); 28 36 51.3] 0535 
9 | 410 58.91 | 2.9736] 26 718.8) 6.5071 9 | 6 5 31-44 | 24652 | 28 36 14.2] 0.703 
10 | 4.13 15.50 | 2.2793] 2613 §0.7| 6.46791 10 | 6 7.59.39 | 2.4666| 28 35 26.9] 0.872 
It! 4 15 32-43 |2.0849! 26 2014.8 6.336) 11 | 6 10 27.43 | 2.4680) 28 34 29.6, 1.039 
I2 | 417 49.69 | 2. -2905 | 26 26 31.0 | 6.2003] 12 | 6 12 55.55 | 2.4692] 28 33 22.2 | 1.208 
13,| 420 7.29 | 2.2962| 26 32 39.1; 6.0687 13 | 615 23.74 | 2.4704) 2832 4.6: 1.877 
14 | 4 22 25.23 | 2.3018 26 38 39.2] 5.934] 14 | 617 52.00 | 2.4715] 28 30 37.0| 1.546 
15 | 4 24 43-50 | 8.3073} 26 44 31.2] 5.798] 15 | 6 20 20.32 | 2.470 | 28 28 59.1 | 1.7%6 
16 | 427 2.10 |32.3127| 265015.0| 5.662] 16 | 6 22 48.69 | 2.4732 | 28 27 11.1 | 1.88 
17 | 429 21.02 | 2.318 | 26 55 50.6| 5.549 17 | 6 25 17.10 | 2.4788| 28 25 13.0| 2.053 
18 | 4 3% 40.26 | 2.3233 27 1 17.9| 5.3859 18 | 6 27 45.55 | 2-4744| 2823 4.7] 2.223 
19 | 4 33 59-82 | 2328] 27 6 36.8| 5.24,9 19 | 6 30 14.03 | 2.4748{ 28 20 46.2) 2.393 
20 | 4 36 19.69 | 2.3338) 27 11 47.2) 5.10398 20 | 6 32 42.53 | 24753| 28 18 17.5] 2.563 
at | 4 38 39.88 | 2.3390/ 27 16 49.2; 4.962] 21 | 6 35 I1.05 | 2.4754 | 28 15 38.6/| 2.730 
22 | 441 0.37 | 23441 | 27 21 42.6 | 4.818] 22 | 6 37 39.58 | 2.4755} 28 12 49.5] 2.903 
23 | 443 21.17 | 23491 | 27 26 27.4 | 4.6749 23 | 640 8.11 | 2.4755| 28 9 50.2] 3.073 
24 | 445 42.26 | 2.3540 |N.27 31 3.5] 4-s20§ 24 | 6 42 36.64 | 2.4753 |IN.28 6 40.8 | 3.243 


so Right Ascension. 
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OCTOBER, 1913. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





Diff. 
for 
r Min. 





Declination. 


TUESDAY 2r. 


m s 

42 36.64 
45 3-15 
47 33-65 
50 2.12 
52 30.56 
54 58.96 
57 27-31 
59 55-62 
2 23.87 
4 52.06 
7 20.17 
9 48.21 
12 16.16 


14 44.02 


WVNWVYVWUVAAAAAGG A Op 


7 41 43.10 
744 9.47 
7 46 35.69 


8 25 10.94 
8 27 33-97 
8 29 56.79 
8 32 19.39 
8 34 41.78 
8 37 3-95 
8 39 25.91 


s 
2.4753 \N.28 6 40.8 


2.4751 
2.4748 
2 4743 
2.4737 
2.4729 
2.4732 
2.4713 
2.4703 
2.4692 
2.4679 
2. 4666 
2.4651 
2.4636 
2.4620 
2. 4603 
2.4585 
2.4556 
2.4546 
2.4525 
2.4504 
2.4481 
2.4458 


28 321.1 
27 59 51.3 
27 56 11.3 
27 $2 21.1 
27 48 20.8 
27 44 10.3 
27 39 49-7 
27 35 18.9 
27 30 38.1 
27 25 47-1 
27 20 46.1 
27 15 35-1 
27 10 14.0 
27 442-9 
2659 1.8 
26 53 10.8 
26 47 9.8 
26 40 §9.0 
26 34 38.3 
2628 7.7 
26 21 27.3 
26 14 37-2 


2.4434 'IN.26 7 37.3 
WEDNESDAY 22. 
2.4408 |N.26 0 27.7 


2.4383 
2.4357 
2.4330 
2.4302 
204273 
2.4245 
2.4215 
2.4385 
2.4154 
2. 4123 
2.4091 
2.4058 
2.4085 
2. 3992 
2. 3959 
2. 3944 
2. 3890 
a. 3856 
2.3822 
2.3785 
2. 3749 
2.3713 
2.3677 | 


2.3641 IN.22 22 2.3! 


2553 8.4 
25 45 39-5 
25 38 1.0 
25 30 13.0 
25 22 15-4 
2514 8.4 
25 § §2.0 
24 57 26.2 
24 48 51,1 
24 40 6.7 
24 31 13.1 
24 22 10.4 
24 12 58.5 
24 3 37.6 
23 54 7-7 
23 44 28.8 
23 34 41.0 
23 24 44.4 
23 14 39.0 
23 4 24.9 
22 54 2.1 
22 43 30-7 
22 32 50.7 





Diff. 
for 
zr Min. 


3-243 
30413 
3.982 
3-758 
3-932 
4-090 
4-259 
4-428 
40597 
4-765 
4-933 
5.100 
5.268 
5-435 
§-602 
5-768 
5-933 
6.098 
6. 268 
6.428 
6.592 
6.754 
6.917 
7-079 


7 24t 
7-402 
7.562 
702% 
7.880 
8.098 
8.195 
8.352 
8.508 
8.663 
8.817 
8.969 
9.122 
9-273 
9-423 
9-573 
9. 722 
9.870 
10,017 
10. 163 
10.308 
10. 452 
10. 595 
10.737 
10.877 
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Diff. Diff. 
Hour.| Right Ascension.| for Declination. for 
x Min. t Min. 
THURSDAY 23. 
hm i =“°5s s eo ' " ” 
8 39 25.91 | 2.3641 IN.22 22 2.3 | 10.877 
8 41 47.64 | 2.3604] 221% 5.5 | 11.017 
8 44 9.16 | 2.3568/ 22 O 0.3 | 11.156 
8 46 30.46 | 2.353: | 22 48 46.8 | 11.293 
8 48 51.53 | 2.3494 | 21 37 25.1 | 11.429 
8 51 12.39 | 2.3987 | 21 25 55.3 | 11.565 
8 53 33.02 | 2.3420] 21 14 17.3 | 11.700 
8 §5 53-43 | 2.3383 21 2 31.3 | 11.833 
8 58 13.62 | 2.3346] 20 50 37.4 | 11.964 
Q O 33-58 | 2.3908 | 20 38 35.6 | 12.095 
Q 2 53-32 | 2.3272 | 20 26 26.0 | 12.0% 
9 § 12.84 | 2.3235} 2014 8.7 | 12.352 
Q 7 32.14 | 2.3198 20 I 43.7 | 12-480 
Q 9 51.22 | 2.3168 IQ 49 I1.1 | 12.606 
Q I2 10.08 | 2.3125 | 19 36 31.0 | 12.730 
Q 14 28.72 | 2.3088] 19 23 43.5 | 12.853 
Q 16 47.14 | 2.3052; 19 10 48.6 | 12.976 
919 5-34 |2-3016| 38 57 46.4 | 13.097 
Q 21 23.33 | 2-298] 18 44 37.0 | 13.216 
Q 23 41.10 | 2.2944 | 18 31 20.5 | 13.334 
9 25 58.66 | 2.2908 | 18 17 §6.9 | 13.452 
9 28 16.00 | 2.2873} 18 4 26.3 | 13.568 
Q 30 33-14 | 2.2838 | 17 50 48.8 | 13.682 
9 32 §0.06 | 2.2803 IN.17 37 4.5 | 13.704 
FRIDAY 24. 
9 35 6.78 | 2.2770 'N.17 23 13.5 | 13.906 
Q 37 23-30 | 2.2736| 17 9g 15.8 | 14.017 
9 39 39-61 | 2.2708] 16 55 I¥.5 | 14.225 
9 41 5§-72 | 2.2668; 1641 0.8 | 14.232 
9 44 11.63 | 2.2636 16 26 43.6 | 14.339 
9 46 27.35 | 2.2603| 16 12 20.1 | 14.444 
9 48 42.87 | 2.2571} 15 57 50.3 | 14.547 
9 50 58.20 | 2.2539/ 15 43 14.4 | 14.649 
9 53 13-34 | 2.2508] 15 28 32.4 | 14.750 
9 §5 28.29 | 2.2477] 15 13 44-4 | 14.849 
9 57 43-07 | 2.2447] 14 §8 50.5 | 14.947 
9 59 57-66 | 2.2417} 14 43 50.8 | 15.043 
IO 212.07 | 2.2388/ 14 28 45.3 | 15.138 
10 4 26.318 | 2.2359] 14 13 34.2 | 15.932 
10 6 40.38 | 2.233: 13 58 17.5 | 15.323 
10 8 54.28 | 2.2303 | 13 42 §5.4 | 15.413 
IO LX 8.02 | 2.2277! 13 27 27.9 | 15.508 
10 13 23.60 | 2.2290, 13 II 55.3 15.590 
10 15 35.02 | 2.2223; 12 56 17.1 | 15.676 
10 17 48.28 | 2.2198 | 12 40 34.0! 15.760 
IO 20 1.40 | 2.2174 | 12 24 45.9 | 15.843 
' TO 22 14.37 | 2.2190 2 8 52.8 | 15.925 
' 10 24 27.20 | 2.2127 | II 52 §4.9 | 16.005 
10 26 39.89 | 2.2103 Il 36 52.2 | 16.083 
' 10 28 §2.44 | 2.208: N.11 20 44.9 | 16.159 
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OCTOBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





Oo ON OuUurhwW DH O 


SATURDAY 35. 


hm =°s s o ” 

10 28 52.44 | 2.008: |N.11 20 44.9 
10 3% 4.86 | 2.a060] Ir 4 33.1 
IO 33 17.16 | 2.0099] 10 48 16.8 
IO 35 29-33 | 2.0019] 10 31 56.1 
IO 37 41.39 | 8.200] 1015 31.2 
10 39 53-33 | 2.198: 959 21 
10 42 5.16 | 2.1963 9 42 28.9 
10 44 16.89 | 2.1947 9 25 51.8 
10 46 28.52 | 2.1990 9 9 10.8 
10 48 40.05 | 2.1934 8 52 25.9 
IO 50 §1.49 | 2.1899 8 35 37.3 
IO §3 2.84 | 2.1884 8 18 45.2 
10 55 14.10 | 2.1871 8 1 49.6 
10 §7 25.29 | 2.1858 7 44 50.6 
10 59 36.40 | 2.1846 727 48.3 
II I $7.44 | 2.3835 7 10 42.8 
Ir 3 §8.42 | 2.185 6 53 34.3 
Ir 6 9.34 | 2.2825 6 36 22.8 
Iz 8 20.20 | 2.1806 619 8.3 
Il 10 31.01 | 2.1798 6 1 51.0 
II 12 41.78 | 2.1792 § 44 31.1 
Il 14 52.51 | 2.1785 527 8.6 
II 17 3.20 | 2.1779 5 9 43.6 
II 19 13.86 | 2.1975 IN. 4 52 16.3 

SUNDAY 26. 

II 21 24.50 | 2.1771 IN. 4 34 46.7 
IX 23 35.11 | 2.1768 417 14.9 
Il 25 45.71 | 2.1766 3 59 41.1 
II 27 56.30 | 2.1765 342 5-4 
II 30 6.89 | 2.1764 3 24 27.8 
Il 32 17.47 | 2.1764 3 6 48.5 
It 34 28.06 | 2.1766 249 7.6 
11 36 38.66 | 2.1768 2 31 25.2 
Ir 38 49.27 | 2.1770 213 41.3 
II 40 59.90 | 2.1773 I 55 56.1 
II 43 10.55 | 2.1778 138 9g.8 
II 45 21.24 | 2.178% I 20 22.4 
II 47 31.96 | 2.1790 I 2 34.0 
Il 49 42.72 | 2.1798 O 44 44.8 
II §1 §3.53 | 2.1806 © 26 54.8 
II 54 4.39 | 2.184 1N. 0 9g 4.2 
II 56 15.30 | 2.1883 |S. o 8 46.8 
Ir 58 26.27 | 2.1834 0 26 38.3 
IZ O 37-31 | 2.1846 O 44 30.1 
12 2 48.42 | 2.1858 I 222.1 
12 4 59.61 | 2.1872 I 20 14.1 
12 7 10.88 | 2.1885 138 6.1 
IZ Q 22.23 | 2.1900 I §5 57-9 
12 II 33.68 | 2.1916 213 49.4 
12 13 45.22 | 21932 IS. 2 32 40.5 





+, 
far Declination. 
x Mia 
MONDAY 27. 

hm =°s 8 ' . ’ " 

IZ 13 45.22 | 2.1932 |S. 2 31 40.8 
12 15 56.86 | 2.199; 249 31.1 
12 18 8.61 | 2.1968 3 7 21.1 
I2 20 20.48 | 2.1987 3 25 10.3 
I2 22 32.46 | 2.2007 3 42 58.6 
12 24 44.56 | 2.2087 4 0 46.0 
12 26 56.78 | 2.2048 4 18 32.3 
I2 29 9-14 | s.2072 4 36 17-4 
IZ 31 21.63 | 2.2094 454 11 
12 33 34-27 | %2138 § II 43-3 
12 35 47-05 | 2.2448 § 29 24.0 
12 37 59-98 | 2.0168 § 47 3-0 
IZ 40 13.07 | 2.2x95 6 4 40.2 
12 42 26.32 | 2.2022 6 22 15.5 
12 44 39-73 | 22850] 6 39 48.7 
12 46 53.31 | 2.2078 6 57 19.7 
12 49 7.07 | 2.9307 7 14 48.4 
12 51 21.01 | 2.2338 7 32 14.7 
L2 53 35-13 | 2.2369 7 49 38.§ 
12 55 49.44 | 2.ag0r 8 659.6 
12 58 3.94 | 2.2433 8 2417.9 
13 0 18.64 | 2.2467 8 41 33-3 
13 2 33-54 | 22500 8 58 45.7 
13 4 48.64 | 2.0534 IS. 9 15 54.9 

TUESDAY 28. 

13 7 3-95 | 2.2569 |S. 9 33 0.9 
13 9 19-47 | 2.2605 950 3-5 
13 12 35-21 | 2.2642 Io 7 2.5 
13 13 51.17 | 2.2679] 10 23 §7.9 
13 16 7.36 | 2.2717] 10 40 49.6 
13 18 23.78 | 2.9756] 1057 37-4 
13 20 40.43 | 2.279 | II 14 21.1 
13 22 §7.31 | 2.9834] IX 31 0.7 
13 25 14.44 | 2.0875 | 11 47 36.1 
13 27 31.81 | 2.0915| 12 4 7.1 
13 29 49.42 | 2.2956] 12 20 33.6 
13 32 7.28 | 2.0998) 12 36 55.5 
13 34 25-40 | 2.3041 IZ §3 12.97 
13 36 43.77 | 2.3083; 13 9 25.0 
13 39 2-40 | 2.3127} 13 25 32.3 
13 41 21.29 | 2.3170] 13 41 34.6 
13 43 40.44 | 2.34% | 13 57 33.6 
13 45 59-86 | 2.3060] 14 13 23.3 
13 48 19.56 | 2.3305| 1429 9.5 
13 50 39.52 | 2.3350 I4 44 50.1 
13 52 59-76 | 2.3397] 15 0 25.0 
13 55 20.28 | 2.3442] 15 15 54.1 
13 57 41.07 | 2.3488, 15 31 17.3 
14 O 2.14 | 9.3536] 15 46 34.4 
Iq 2 23.50 | 2.3583 1S.16 1 45.3 





37.848 
17.8398 
17.827 
37.812 
17.797 
17-78 
17.762 
170740 
17.716 
7.69% 
17.664 
17.635 
17.604 
17-571 
17-535 
172497 
170458 
170417 
17°374 
17. 338 
17-a5t 
17.232 
17.180 
17-187 


17.071 
17.013 
16.954 
36, 892 
16.828 
16. 762 
16.695 
16.625 
16.553 
16.479 
36.403 
16. 326 
16.246 
16. 163 
16.080 
15.994 
15.906 
15-836 
15-723 
15.649 
1§-533 
15-436 
15.336 
35.23$ 
35.129 
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GREENWICH MEAN TIME. 
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Hour. 


0 OY Hw Ww WD HO 





THE MOON’S RIGHT ASCENSION AND DECLINATION. 


= ee ee 


Right Ascension. 





Di€. 
for 
1 Min, 





Declinatien. 


WEDNESDAY 209. 


hms 
14 2 23.50 
14 445-14 
14 7 7-07 
14 9 29.28 
14 Ir 51.78 
14 14 14-57 
14 16 37.65 
14 19 1.02 
14 21 24.68 
14 23 48.63 
14 26 12.88 
14 28 37.42 
14 33 2.25 
14 33 27-37 
14 35 52.78 
14 38 18.49 
14 40 44.49 
14 43 10.77 
14 45 37-35 
14 48 4.23 
14 50 31.36 
14 52 58.79 
14 55 26.50 
14 57 54-50 


I5 0 22.77 
15 2 5%.32 
IS 5 20.14 
15 7 49-24 
T5 10 18.60 
1§ 12 48.23 
35 15 18.13 
15 17 48.28 
15 20 18.68 
5 22 49-34 
15 25 20.24 
15 27 51.38 
I5 30 22.97 
15 32 54-39 
15 34 26.24 
15 37 58.3% 
15 40 30.60 
15 43 3-10 
15 45 35-82 
1§ 48 8.73 
15 50 41.84 
45 53 15-14 
15 55 48.63 
15 58 22.29 
16 o 56.12 


s 
2.3583 |S.16 1 45.3 


#. 9631 
2.3678 
2.3726 
2.3774 
2. 3883 
2. 9071 
2.3939 
2. 3968 
2.4017 
2. 4066 
Ze. qtlg 
2.4163 
&, q2Ir 
2.4260 
2. 4309 
2.4357 
2.4495 
2.4453 
2.4501 
2.4548 
2.4595 
2.4642 


16 16 49.9 
16 3y 48.2 
16 46 39.9 
17 1 25.0 
1716 3.3 
17 30 34-7 
17 44 59-2 
17 59 16.6 
18 13 26.8 
18 27 29.7 
18 41 25.1 
18 55 13.0 
19 8 53.2 
IQ 22 25.7 
19 35 50.3 
19 49 6.9 
20 215.4 
20 1§ 15.8 
20 28 7.9 
20 40 51.6 
20 53 26.8 
21 § 53-4 


2.4689 |S.21 18 11.4 
THURSDAY 30. 


2.4735 |S. 21 30 20.6 


2.4781 
2.4827 
2. 4872 
2.4916 
&. 4961 
8. 5004 
2.5046 
2.50688 
2.5130 
2.5170 
2.5212 
2.9251 
2. $289 
2. $387 
2.5363 
2.5899 
2.5435 
2.5469 
2.5502 
2. $534 
2. $556 
2% 5596 


2.5624 


21 42 20.9 
21 §4 12.2 
22 35 54-5 
22 17 27.7 
22 28 51.6 
2240 6.1 
22 51 11.2 
23 2 6.9 
23 12 53.0 
23 23 20.4 
23 33 56.1 
23 44 12.9 
23 54 19.8 
24 416.8 
2414 3-7 
24 23 40.5 
24 33 «7-1 
24 42 23.5 
24 51 29.5 
25 0 25.2 
25 910.4 
25 17 45-1 
25 26 9.3 


28.5652 |S.25 34 22.9 





Diff. 
for 
r Min. 


15.129 
15.024 
W4eQI7 
14.807 
14.695 
14.582 
14-466 
14.348 
14.230 
142109 
13.986 
13. 86r 
13-734 
28.606 
19.476 
23-348 
19. 209 
13-074 
12.937 
12.798 
12. 657 
12-515 
12.372 
12.227 


12.079 
11.930 
11.780 
11.6a9 
11.476 
21.320 
13. 364 
31.007 
10. 848 
10, 688 
10. §26 
10. 363 
10. 198 
10,032 
9. 866 
9- 698 
9. 528 
9. 358 
Q- 387 
9.014 
8.841 
8.667 
8.498 
8.314 
8.137 




















Hour,| Right Ascension. pa Declinatien. 
x Bin. 
FRIDAY 31. 
hm =°s 8 > * ” 
©] 16 0 56.12 | 2.5652 |S. 25 34 22.9 
1 | 16 3 30.12 | 2.5679; 25 42 25.8 
2{16 6 4.27 | 2.5703| 25 50 18.0 
3 | 16 8 38.58 | 2.57390] 25 57 59-4 
4 | 16 11 13.03 | 2.5953] 26 5 30.0 
5 | 16 13 47.61 | 2.5774] 26 12 49.7 
6 | 16 16 22.32 | asvas| 26 19 58.5 
7 | 16 18 57.15 | 2.5815 | 26 26 56.4 
8 | x6 21 32.10 | 2.5833 | 26 33 43.4 
9 | 1624 7.15 | 2.5850| 26 40 19.4 
IO | 16 26 42.30 | 2.5866! 26 46 44.3 
1x | 16 29 17.54 | 2.5880! 26 52 58.1 
12 | 16 31 §2.86 | 2.582 | 2659 0.9 
13 | 16 34 28.25 | 2.5904 | 27 4 52.§ 
14 | 16 37 3.71 | a.sgrq| 27 YO 33.0 
15 | 16 39 39.22 | 2.5922| 2716 2.3 
16 | 16 42 14.78 | 2.5929! 27 23 20.4 
17 | 16 44 50.37 | 2.5934| 27 26 27.3 
18 | 16 47 25.99 | 2.s999| 27 31 23.0 
19 | 16 50 1.64 | 25942] 2736 7.4 
20 | 16 52 37.29 | 2.5043 | 27 40 40.6 
@I | 16 55 12.95 | 2.5043 | 2745 25 
22 | 16 57 48.60 | 2.5041 | 27 49 13.2 
23117 O 24.24 | 2.5987 |S.27 53 12.6 


SATURDAY, NOVEMBER t. 


° | 17 2 59.85 | #5932 5-27 57 0.8 


PHASES OF THE MOON. 


>) First Quarter . 
© Full Moon. . 
€ Last Quarter . 


@ New Moon. . 
«€ Apogee 
€ Perigee 


13 
18 


Oct. 


Diff. 
for 
t Min. 


8.137 
7-959 
7.780 
7-600 
7049 
7-238 
7+ 08? 
6.873 
6. 69x 
6.508 
6. 383 
6.138 
5-953 
5-768 
5.984 
5 395 
5.208 
§.08x 
4-834 
4-647 
4-459 
40272 
4-084 
$. 897 
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NOVEMBER, 1913. 
AT GREENWICH APPARENT NOON. 





SUN. 


Mon. 


fe) 
II 
I2 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 


N.|23 


24 


25 
26 


27 


28 
29 
30 


3! 


Apparent Rig Right | Diff. for Apparent D Decli- 


hms 

14 24 18.56 
14 28 13.84 
1432 9.90 


6.76 
4.42 
2.90 


14 36 
14 40 
14 44 


2.19 
2.31 
3-27 


14 48 
14 52 
14 56 


15 O 5.06 


15 4 7.69 
15 811.15 


15 12 15.46 
15 16 20.62 
15 20 26.63 


15 24 33-50 
15 28 41.22 


15 32 49-79 


15 36 §9.21 
1541 9.48 
15 45 20.58 


15 49 32.52 
15 53 45-27 
15 57 58.83 


16 2 13.19 
16 6 28.32 
16 10 44.21 


1615 0.83 


16 19 18.16 
16 23 36.17 


16 27 54.85 


10.303 
10.339 
10.374 


10.409 
10.445 
10.480 


10.514 
10.548 
10.581 


10.614 
10.646 
10.677 


10.707 
10.736 
10.764 


THE SUN’S 





18 39 56.8 


18 54 53-1 
IQ 929.3} 36.08 


19 23 45.0 |-35.22 
19 37 39-7 | 34-34 
19 51 13.2 | 33-44 


20 4 25.1 |-32-53 
20 17 15.0} 31.61 
20 29 42.5 | 30.67 


29.72 
28.75 
27.76 


20 41 47.3 
20 53 28.9 


21 447.0 


—26.76 
25-75 
24.72 


2115 41.3 
21 2611.5 


21 3617.2 


10.791] 9.21 45 58.2 |}+-23.68 


Semidiam- 
eter. 


16 9.07 
16 9.33 
16 9.58 


16 9.83 
16 10.07 
16 10.32 


16 10.56 
16 10.80 
16 11.04 


16 11.27 
16 [1.50 
16 11.73 


16 11.95 
16 12.17 
16 12.39 


16 12.60 
16 12.80 
16 13.00 


16 13.20 


16 13.39 
16 13.58 


16 13.76 


16 13.94 
16 14.12 


16 14.30 


16 14.47 
16 14.64 


16 14.81 
16 14.98 
16 15.14 


16 15.30 


Sidereal 
Time of 
Semidi- 


Equation of 


Time, to be Diff. 


Subtracted 
from 


for 


Time. 


m 8 
16 18.90 
16 20.18 
16 20.67 


16 20.37 
16 19.27 
16 17.35 


16 14.61 
16 11.05 
16 6.67 


16 1.46 
15 55-41 
15 48.52 


15 40.78 
15 32.20 


15 22.77 


15 12.49 
15 1.36 
14 49.38 


14 36.55 
14 22.88 


14 8.37 


13 53-04 
13 36.89 
13 19.93 


13 2.18 
12 43.66 
12 24.39 
12 4.38 
II 43.66 
II 22.26 


It 0.20 








0.070 


0.037 
0.003 


0.030 
0.063 
0.097 


0.131 
0.166 
0.201 


0.236 
0.270 
0.305 


0.340 
0.376 
0.411 


0.446 
0.482 


0.517 


0.552 
0.587 
0.622 


0.656 
0.690 
0.723 


0.756 
0.787 
0.818 


0.848 
0.877 
0.905 


0.932 


Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*°.18 from the 
sidereal time. 
The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 
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AT GREENWICH MEAN NOON. 
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Nors.—The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declination indicates that seuth declina- 


tions are increasing. 


8 THE SUN’S 
| : ° 
Dey of | 3 m {Dist for or Right Ascent 
Week. po rt Hour.} sion of Mean 
a Apparent Right Dif. for} Apparent Decli- | Diff. for Sun. 
Ascension. zt Hour. nation. 1 Hour. 
h m s 8 > 7 ” ” 8 h m s 
Sat. I]14 24 21.23| 9.7871S.14 20 6.3 |-48.31 0.070] 14 40 40.14 
SUN.| 2114 28 16.51] 9.820] 14 39 18.8] 47.72 0.037114 44 36.70 
Mon. | 3114 32 12.58| 9.853] 14 58 16.9] 47.11 0.003] 14 48 33.25 
Tues. | 4114 36 9.45| 9.886] 15 17 0.3 |-46.49 0.030}14 52 29.81 
Wed. | 5114 40 7.12| 9.920] 15 35 28.5] 45.85 0.063114 56 26.36 
Thur. | 6}14 44 5.60] 9.954] 15 53 41.2] 45.20 0.097] 15 O 22.92 
Fri. 7114 48 4.90] 9.988] 16 11 37.9 |}-44.52 0.131715 4 19.48 
Sat. 8114 52 5.02| 10.022 16 29 18.2] 43.83 0.166415 8 16.03 
SUN.| 9114 56 5.97 | 10.057 16 46 41.8] 43.13 0.201] 15 12 12.59 
Mon. | 10]15 O 7.75] 10.092] 17 3 48.3 |-42.41 0.236715 16 9.15 
Tues. | r1]15 4 10.37] 10.127] 17 20 37.3| 41.67 0.270] 15 20 5.70 
Wed. | 12115 8 13.82] 10.162— 17 37 8.4] 40.91 0.305]15 24 2.26 
Thur. | 13]15 12 18.12] 10.197] 17 53 21.2 |-40.14 0.340]15 27 58.82 
Fri. 14] 15 16 23.27 | 10.232 18 9 15.4] 39.36 0.376115 31 55-37 
Sat. [| 15]15 20 29.27] 10.267} 18 24 50.6| 38.56 O41 115 35 51.93 
SUN. | 16]15 24 36.12| 10.303] 18 40 6.3 |-37.74 0.446115 39 48.49 
Mon. | 17]}15 28 43.81 | 10.339] 18 55 2.3] 36.91 0.482115 43 45.04 
Tues. | 18115 32 52.35| 10.374] 19 9 38.2| 36.07 0.517115 47 41.60 
Wed. | 19115 37 1.74] 10.409] 19 23 53.5 |-35-2! 0.55215 51 38.16 
Thur. | 20}15 41 11.98] 10.444] 19 37 47.9| 34-33 0.587115 55 34-72 
Fri. 21115 45 23.05| 10.479] 19 51 21.1| 33.43 0.622115 59 31.28 
Sat. [22115 49 34.95| 10.513] 20 4 32.6 |-32.52 0.656)16 3 27.83 
SUN. | 23115 53 47-66| 10.547] 20 17 22.2| 31.60 0.690116 7 24.39 
Mon. | 24}15 58 1.18] 10.580] 20 29 49.3| 30.66 0.723] 16 II 20.95 
Tues. |25}16 2 15.49] 10.612] 20 41 53.7 |—29.70 0.756116 15 17.51 
Wed. | 26116 6 30.57] 10.644] 20 53 35.0| 28.73 0.787116 19 14.06 
.Thur. | 27116 10 46.41 | 10.675] 21 4 52.8] 27.75 0.818] 16 23 10.62 
Fri. | 28416 15 2.98] 10.705] 21 15 46.7 |-26.75 0.848116 27 7.18 
Sat. | 29116 19 20.25] 10.734] 21 26 16.5] 25.73 0.877116 31 3.74 
SUN. | 30]16 23 38.20] 10.762] 21 36 21.9| 24.71 0.905116 35 0.30 
Mon. | 31116 27 56.82| 10.789 }S. 21 46 2.5 |-23.67 0.932716 38 56.86 


Diff. for 1 Hour. 
+9*9.8565. 
(Table ITI.) 
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AT GREENWICH MEAN NOON. 


THE SUN’S 





5 | a L ek pcp 
“3 34 Logarithm of the Diff. for oon. 
> box True Longitude. the Farth. x Hour 

A | A 

A v 
° ? oe eo a” h m 8 

i | 305 | 218 28 28.1 | 27 45.1 9.996 5975 |-47-4]1 9 17 48.23 
2 | 306] 219 28 34.1 | 27 51.0 9.996 4837 | 47-219 13 52.32 
3 | 307 | 220 28 41.8 | 27 58.5 9.996 3705 | 46.919 9 56.41% 
4 | 308] 221 28 51.0 | 28 7.5 9.996 2580 |-46.6] 9 6 0.50 
5 | 309] 222 29 1.7 | 28 18.1 9.996 1465 | 46.219 2 4.59 
6 | 310] 223 29 13.9 | 28 30.2 9-996 0361 | 45.71 8 58 8.68 
7 | 311 | 224 29 27.7 | 28 43.8 9.995 9269 |-45.2] 8 54 12.77 
8 | 312 ] 225 29 43.0 | 28 58.9 9:995 8191 | 44.617 8 50 16.86 
9 | 313 | 226 29 59.8 | 29 15.6 9.995 7128 | 44.01 8 46 20.94 
IO | 314 | 227 30 18.2 | 29 33.8 9.995 6081 | 43-3 8 42 25.03 
II | 315 | 228 30 38.1 | 29 53.5 9.995 5050 | 42.64 8 38 29.12 
12 | 316] 229 30 59.5 | 30 14.8 9.995 4037 | 41.81 8 34 33.21 
13 | 317 | 230 31 22.5 | 30 37-7 9-995 3043 |-41.0] 8 30 37.30 
14 | 318] 231 31 47.1 | 31 2.2 9.995 2069 | 40.24 8 26 41.39 
15 | 319 | 232 32 13.4 | 31 28.3 9-995 I1I5 | 39-3] 8 22 45.48 
16 | 320] 233 32 41.4 | 31 56.1 9.995 o181 |-38-3 8 18 49.57 
17 | 321 | 234 33 11.1 | 32 25.6 9.994 9266 | 37.7] 8 14 53.66 
18 | 322 | 235 33 42.6 | 32 56.9 9.994 8371 | 36.9] 8 10 57.75 
19 | 323 | 236 34 15.8 | 33 29.9 9.994 7495 ;-36-11 8 7 1.83 
20 | 324] 237 34 50.8 | 34 4.7 9.994 6637 | 35-418 3 5.92 
21 | 325] 238 35 27-5 | 34 41.3 9-994 5796 | 34.71 7 59 10.01 
22 | 326] 239 36 6.0 | 35 19.6 9.994 4971 |—-34.11 7 55 14.10 
23 | 327 | 240 36 46.3 | 35 59.7 9.994 4161 | 33-5] 7 51 18.19 
24 | 328 | 241 37 28.2 | 36 41.5 9.994 3365 | 32-9] 7 47 22.27 
25 | 329] 242 38 11.7 | 37 24.8 9-994 2581 | -32.4] 7 43 26.36 
26 | 330] 243 38 56.7 | 38 9.6 9.994 1809 | 31.9] 7 39 30.45 
27 | 331 | 244 39 43-2 | 38 55.9 9.994 1048 | 31-5] 7 35 34-54 
28 | 332 | 245 40 31.0 | 39 43-5 9-994 0299 |-31.0] 7 31 38.63 
29 | 333 | 246 41 20.0 | 40 32.3 9-993 9561 | 30.5] 7 27 42.71 
30 | 334] 247 42 10.1 | 41 22.2 9.993 8836 | 30.0] 7 23 46.80 
31 | 335 | 248 43 1.3 | 42 13.2 9-993 8123 |-29.4] 7 19 50.89 








Norgs.—The longitudes in the column J are referred to the true equinox of their own date, | Diff. for 1 Hour, 
while those in the column 2’ are referred to the mean equinox of the beginning of —9*.8296. 
the Besselian fictitious year. (Table IT.) 


IV. 


Day of the Month. 


wo coos Cntr md & © mm 


II 
12 


13 
14 
15 


16 


17 
18 


19 
21 
22 
23 
24 
25 
26 
27 


28 
29 


jl 
32 


SEMIDIAMETER. 





NOVEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


58 27.94 
57 32.92 
56 39.54 


55 51.50 
55 11.32 
54 40.58 


54 19.86 
54 9-07 
54 7°55 


54 14.24 
54 27.82 
54 46.86 


55 9.92 
55 35-74 
56 3.29 


56 31.85 
57 1.00 


57 39-55 


58 0.26 
58 29.69 
58 57.85 


59 23-15 
59 43-39 
59 55-92 


59 58.26 
59 48.66 
59 26.73 


58 53.61 
58 11.98 
57 25-49 
56 38.12 


55 53-60 


Diff. for 
x Hour. 


2.290 
2.133 


—1.854 
1.484 
1.073 


—0.653 
—0.250 
+O.115 


+0.433 
0.690 
0.886 


+1.026 
1.118 
1.173 


+1.203 
1.224 
1.236 


+1.236 
1.208 
1.126 


+0.966 
0.702 
+0.325 


—0.143 
0.659 


55 30.30 
34 54-71 
54 28.96 


54 13.25 
54 7.21 
34 9.94 


§4 20.26 
54 36.75 
54 57-97 


55 22.56 
55 49-35 
56 17.48 


56 46.36 
57 15-74 
57 45-40 


58 15.05 
58 44.02 
59 10.98 


59 34.06 
59 50.79 
59 58.50 


99 55-01 
39 39.20 


1.160 | 59 11.43 


—1.580 
1.863 
1.983 
1.938 


~1.749 


| 

| §8 33.64 
| 57 49.09 
| 57 
| 56 15.29 


1.67 


55 33-41 
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UPPER TRANSIT. | AGE. 


Diff. foe | Meridian of | Diff. for 
1 Hour. [ Greenwich. 


—2.301 
2.231 
2.006 


1.677 
1.282 
0.863 


—0.449 
~0.061 


+0.280 


+0.569 
0.796 
0.963 


+1.077 


1.149 
1.191 


+1.214 
1.231 
1.238 


+1.227 


1.177 
1.058 


+0.848 
0.526 
+0.101 


—0.399 


0.915 
1.385 


—1.741 
1.944 
1.980 


1.859 


—1,.610 


Io 
10 


II 
I2 
3 


14 
16 


17 
18 
18 


19 
20 
21 


22 


ww Ww nN et 6 


ee en) ee nd 


32.0 


I1.§ 
50.2 


2.4 
10.1 


53-§ 
40.4 
31.3 
25.8 
23.0 
20.8 
17.3 
11.3 


51.6 


39.8 
28.4 


18.9 


12.3 


9.3 
10.5 
10.3 


57-8 


r Hour, 


2.53 
2.45 
2.30 


2.10 
1.92 
1.77 


1.67 
1.62 
1.61 


1.66 


1.75 
1.88 


2.04 
2.20 


2.34 


2.41 


2.39 
2.31 


2.19 
2.08 
2.02 


2.01 
2.06 
2.16 


2.30 
2.44 


2.54 
2.54 
2.43 
2.24 


2.04 





Noon. 





d 
2.9 
3-9 
4-9 


5-9 
6.9 
79 


8.9 
9-9 
10.9 


11.9 
12.9 
13.9 


14.9 
15.9 
16.9 


17-9 
18.9 


19.9 


20.9 
21.9 
22.9 


23.9 
24.9 
25.9 


26.9 


27-9 
28.9 


0.4 
1.4 


3-4 
4.4 
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Hour. 
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10 
Il 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


23 





NOVEMBER, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 




















iff. iff. 

Right Ascension.| for Declination. for 
t Min. 1 Min 

SATURDAY tr. 
hm  =°s 8 . 5 ” " 
17 2 59.85 | 2.5932 |S.27 57 0.8 | 3.709 
17 5 35-42 | 2.5995 | 28 O 37.7 | 3.522 
17 8 10.95 | 2.5917; 28 4 3.4! 3.334 
17 10 46.43 | 2.5907| 28 717.8] 3.147 
17 13 21.85 | 2.587 | 28 10 21.0| 2.960 
17 15 57-19 | 2.58 | 28 13 13.0| 2.773 
17 18 32.45 | 2.5869} 28 15 53.7 | 2.586 
17 21 7.62 | 2.5853 | 28 18 23.3 | 2.400 
17 23 42.69 | 2.5837 | 28 20 41.7 | e214 
17 26 17.66 | 2.5815 | 28 22 49.0 | 2.028 
17 28 52.51 | 2.5798 | 28 24 45.1 | 1.842 
17 31 27.24 | 2.5777 | 28 26 30.1 | 1.657 
17 34 1.83 | 2.5753 | 28 28 4.0| 1.472 
17 36 36.27 | 2.5728| 28 29 26.8 | 1.28% 
17 39 10.56 | 2.5702 | 28 30 38.7 | 1.107 
17 41 44.69 | 2.5673} 28 31 39.6] 0.923 
17 44 18.64 | 2.5643 | 28 32 29.5 | 0.741 
17 46 52.41 | 2.5613 | 28 33 8.5] 0.559 
17 49 26.00 | 2.558 | 28 33 36.6 | 0.378 
17 5% 59-39 | 2.5548 | 28 33 53-9 | 0.198 
17 54 32-57 | 2.5513} 28 34 0.4 |-0.018 
1757 5-54 | 25477} 28 33 56.1 |+o.161 
17 §9 38.29 | 2.5439 | 28 33 41.1 | 0.398 
18 2.10.81 | 2.5400 |S.28 33 15.5 | 0.515 
SUNDAY 2. 

18 4 43.09 | 2.5359 |S.28 32 39.3 | 0.692 
18 7 15.12 | 2.5317} 28 31 52.5 | 0.867 
18 9g 46.90 | 2.5274 | 28 30 55.2 | 1.042 
18 12 18.41 | 2.5229] 28 29 47.5! 1.215 
18 14 49.65 | 2.5184] 28 28 29.4 | 1.388 
18 17 20.62 | 2.5137] 2827 0.9 | 1-560 
18 19 §1.30 | 2.508 | 28 25 22.2! 1.730 
18 22 21.69 | 2.s40| 28 23 33.3 | 1-900 
18 24 51.78 | 2.4990} 28 21 34.2 | 2.069 
18 27 21.57 | 2.4938 | 28 19 25.0 | 2.237 
18 29 51.04 | 24885 | 28 17 5.8| 2.403 
18 32 20.19 | 2.4832 | 28 14 36.6 | 2.569 
18 34 49.02 | 2.4777} 2811 57.5 | 2733 
18 37 17.51 | 2.4721 | 28 g 8.6] 2.896 
18 39 45.67 | 2.4664| 28 6 10.0 | 3.058 
18 42 13.48 | 2.4607| 28 3 1.7] 3.219 
18 44 40.95 | 2.4548| 27 59 43.7 | 3-378 
18 47 8.06 | 2.4488 | 27 56 16.2] 3.537 
18 49 34.81 | 2.4428} 27 52 39.2 | 3.604 
18 52 1.20 | 2.4367 27 48 52.9 | 3.850 
18 54 27.21 | 2.4305 | 27 44 57.2 | 4.005 
18 56 52.85 | 2.4242] 27 40 52.3 | 4.158 
18 59 18.11 | 2.4178| 27 36 38.2 | 4.322 
IQ 1 42.99 | 2.4114 27 3215.0] 4.462 


24:19 4 7.48 


2.4049 |S.27 27 42.8 


4.611 


Hour. 


© On) tn SW DN oO 


Ss SSS SSS ee Te eel 


Con Amn WD A O 











5 rr 





Diff. 
for 
t Mia. 


4-623 
4°759 
42907 
5-9$3 
5°97 
5°339 
§.48x 
5.622 
5-765 
5-898 
6.034 
6.169 
6. 303 
6.435 
6.565 
6.694 
6.822 
6.949 
70974 
7198 
7320 
7044t 
7562 
7.680 


7°797 
7-912 
8.026 
8.139 
8.250 
8.361 
8.470 
8.578 
8.684 
8.788 
8.892 
8.995 
9-097 
9. 196 
9-293 
Qe 891 
9. 487 
9. $84 
9- 675 
9- 767 
9.858 
9-948 
10.037 
Y0. 123 


Diff. 
Right Ascension.| for Declination. 
t Min. 

MONDAY 3. 
hms | s | ° ' " 
19 4 7.48 | 2.4049 'S.27 27 42.8 
1g 6 31.58 | 2.3983 | 27 23 1.7 
19 8 §5.28 | 2.3917| 27 18 11.7 
19 11 18.58 | 2.380} 27 13 12.9 
19 13 41.48 | 2.3783| 27 8 5.4 
19 16 3.97 | 2.8715| 27 2 49.3 
19 18 26.06 | 2.3647| 26 57 24.7 
IQ 20 47.73 | 2-3577| 2651 §1.6 
19 23 8.98 | 2.3507] 26 46 10.1 
IQ 25 29.82 | 2.3438] 26 40 20.3 
19 27 50.24 | 2.3368} 26 34 22.3 
19 30 10.23 | 2.3297| 26 28 16.2 
IQ 32 29.80 | 2.3226| 2622 32.0 
19 34 48.94 | 2.3154} 2615 39.8 
19 37. 7.65 | 2.3083; 26 g 9.8 
19 39 25-94 | 2.3012 | 26 2 32.0 
IQ 41 43-79 | 2-2939/ 25 55 46.5 
19 44 1.21 | 2.287| 25 48 53.3 
19 46 18.20 | 2.2795 | 25 41 52.6 
19 48 34.75 | 2.2798] 25 34 44-4 
1g 50 50.86 | 2.2649} 25 27 28.8 
19 53 6.54 | 2.2577] 25 20 6.0 
1g 55 21.78 | 2.250% | 25 12 35.9 
19 57 36.59 | 2.2432 |S.25 4 58.6 
TUESDAY 4. 

19 59 50.96 ' 2.9358 [S.24 57 14.3 
20 2 4.89 | 2.2285| 24 49 23-0 
20 4 18.38 | 2-202 24 41 24.9 
20 6 31.44 | 2.21m40| 24 33 19.9 
20 8 44.06 | 2.2067) 24 25 8.2 
20 10 56.24 | 2.1994 | 24 16 49.8 
20 13 7-99 | 2.1922! 24 8 24.9 
20 15 19.31 | 2.18§x | 23 §9 53-5 
20 17 30.20 | 2.3778} 23 513 15.6 
20 19 40.65 | 2.1706 | 23 42 31.4 
20 21 50.67 | 2.1634 | 23 33 41.0 
20 24 0.26 | 2.1562 | 23 24 44.4 
20 26 9.42 , 2.1491 | 23 15 41.6 
20 28 18.15 , 2.1420] 23 6 32.8 
20 30 26.46 | 2.1350; 22 57 18.1 
20 32 34.35 | +1280 22 47 57-6 
20 34 41.82 2.1210) 22 38 31.2 
20 36 48.87 | 2.1140] 22 28 59.1 
20 38 55.50 | 21071 | 22 19 21.4 
20 41 1.72 12.1002; 22 9g 38.1 
20 43 7-52 | 2.0933 | 21 59 49.4 
20 45 12.92 | 2.0866) 21 49 55.2 
20 47 17.91 | 2.0798; 41 39 55.6 
20 49 22.49 , 2.0730! 21 29 50.8 

20 51 26.67 | 2.0663 'S.21 19 40.8 | 10.209 


VI. 


NOVEMBER, 1913. 
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peer | Right Ascension. 


OPI ABRPEWH NO 
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| 
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| 


meee ee 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. 
for 





T Bilin. 





Declination. 


WEDNESDAY 5. 


20 51 26.67 


| 20 53 30.45 


20 55 33-83 
20 57 36.81 


. 59 39-4! 
I 41.62 
3 43-44 
5 44.88 
7 45-94 
9 46.63 

Ir 46.95 

13 46.89 

15 46.47 

17 45-69 

IQ 44-55 

2X 43.06 

23 41.21 

25 39.02 

27 36.49 

29 33.61 

31 30.40 

33 26.86 


35 22.99 
37 18.80 


ar 
2.1 
21 
aI 
21 
at 
21I 
21 
21 
a1 
21 
ZI 
2I 
zr 
21 
2! 
21 
2! 


8 ti) 
2.0663 IS. 21 19 40.8 


2.0597 
2.0530 


¥.9900 
1.9840 
1.9781 
1.9722 
| 1.9663 
| 1.9607 
1.9549 
1.9492 
1.9437 
1.9362 
1.9398 








21 9 25.7 


18 14 43.1 
18 311.2 


17 51 35-4 


17 39 §5-8 


17 28 12.3 
17 16 25.1 


1.9375 |S.17 4 34.2 


THURSDAY 6. 
1.9322 S.16 §2 39.6 


2I 39 14.29 
214i 9.47 
2I 43 4-33 
21 44 58.89 
at 46 53.14 
21 48 47.09 
21 50 40.75 
2 52 34.12 
21 54 27.20 
21 56 20.00 
21 58 12.53 
22 0 4.78 
22 1 §6.76 
22 3 48.47 
22 § 39.92 
22 7 31.12 
22 9 22.07 
22 11 12.77 
2213 3.22 
22 14 53-43 
22 16 43.41 
22 18 33.16 
22 20 22.69 
22 22 12.00 
2224 1.09 


1.9370 
1.9118 
1.9067 
1.90I7 
1.8968 
1.8919 
x. 8871 
1.8883 
1.8777 
1.8732 


1.8686 | 


1.8641 
1.8997 
1.8554 
1.8522 
1.8471 
1.8429 
1.8388 
1.8349 


| 1.8311 


1.8273 
1.8237 
1.8200 


1.8164 'S. II 51 


16 40 41.5 
16 28 39.8 
16 16 34.7 
16 4 26.2 
15 §2 14.3 
15 39 59-1 
15 27 40.7 
15 15 19.1 
15 2 54-3 
14 §0 26.5 
14 37 55-7 
14 25 21.9 
14 12 45.2 
14 0 5.6 
13 47 23.2 
13 34 38.1 
13 21 50.2 
13 8 59.7 
1256 6.5 
12 43 10.8 
12 30 12.5 
12 17 11.8 
12 4 8.7 
3.2 





12.333 
12, 987 
12. 438 
12.488 
12.538 
12.588 
12.636 
32.683 
12.729 
126775 
12.820 
12.864 
12.907 
22.990 
12.992 
13.032 
13.072 
13.0151 


OW ON Aus Ww DH O 


our, 





gS, es ss se SS Sse ig SSE SSS 


















Diff. Diff. 
Right Aecension.| for Declination. for 

x Min. r Min. 

FRIDAY 7. 
hm =°. 8 >? " . 
2224 1.09 | 1.8164 |S.11 §2 3.2 | 13.522 
22 25 49.97 | 1.8229 LI 37 55-4 | 13-349 
22 27 38.64 | 1.8093 | I1 24 45-3 | 13.187 
22 29 27-11 | 1.8068 II II 32.9 | 13.amq 
22 31 15.38 | 1.8008 / 10 §8 18.4 | 13.260 
22 33 3-45 | 3.7997 10 45 1.7 | 13-296 
22 34 51.34 | 1.7966 IO 31 42.9 ! 13.330 
22 36 39.04 | 1.7935 | 10 18 22.1 | 13.363 
22 38 26.56 | 1.7906| 10 4 59.3 | 13.397 
22 40 13.91 | 1.7877 Q 51 34.5 | 13-499 
2242 1.09 | 1.789 9 38 7.8 | 13.46r 
22 43 48.10 | 1.781 Q 24 39-2 | 33.493 
22 45 34.94 | 1.7704 gir 8.8 | 13.598 
22 47 21.63 | 1.7769 8 57 36.6 | 13.552 
2249 8.17 | 1.7744 8 44 2.7 | 13.579 
22 50 54.56 | 1.7719 8 30 27.1 | 13.607 
22 52 40.80 | 1.7695 8 16 49.9 | 13.63 
22 54 26.90 | 1.7672 8 3.11.0 | 13.661 
22 56 12.87 | 1.765: 7 49 30.6 | 13.687 
22 §7 58.71 | 1.7629 7 35 48.6 | 13.773 
22 59 44.42 | 1.7608 7 22 5-1 | 13.737 
23 I 30.0% | 1.7589 7 8 20.2 | 13.760 
23 3.15.49 | 1.7570| 6 54 33.9 | 13.783 
23 § 0.85 | 1.7551 |S. 6 40 46.3 | 13.805 
SATURDAY 8. 

23 6 46.10 | 1.7533 [S. 6 26 57.3 | 13.827 
23 8 31.25 | 1.7527 613 7.1 | 13.848 
23 10 16.30 | 1.7508 5 §9 15.5 | 13.868 
2312 1.26 | 1.7486 5 45 22.9 | 13.888 
23 13 46.13 | 1.7471 5 31 29.1 | 13.907 
23 15 30.Q1 | 1.7458 5 17 34-1 | 13-925 
23.17 15.62 | 1.7445 5 3 38.1 | 13.942 
23 19 0.25 | 107432 4 49 41.1 | 13.958 
23 20 44.80 | 1.7420 4 35 43-1 ! 13.975 
23 22 29.29 | 1.7410 4 22 44.1 | 13.992 
23 24 13.72 | 1.7400 4 7 44.2 | 14.005 
23 25 58.09 | 1.7390 3 53 43-5 | 24.019 
23 27 42.40 | 3.97381 3 39 42.0 | 14.032 
23 29 26.66 ! 1.7373 3 25 39-7 | 14.045 
23 31 10.88 | 1.7367 3 11 36.6 | 14.057 
23 32 55.06 | 1.7361 2 57 32.8 | 14.069 
23 34 39-21 | 1.7355| 2 43 28.3 | 14.080 
23 36 23.32 | 1.7350 2 29 23.2 | 14.089 
23 38 7.41 | 1+7346 215 17.6 | 14.048 
23 39 51-47 | 1-7343 2 111.4 | 14.1207 
23 41 35-52 | 13-7340 147 4-7 | 14.116 
23 43 19.55 | 1.7338 I 32 57-5 | 14-123 
2345 3.58 | 1.7338 t 18 49.9 | 14.1230 
23 46 47.61 | 1.7337 I 441.9 | 14.196 
23 48 31.63 | 1.7337 1S. 0 50 33.61 rq.142 





128 








GREENWICH MEAN TIME. 


NOVEMBER, 19138. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 








Hour.) Right Ascensien. res Declinasien. 
1 Mia. 
SUNDAY 9. 
hm 8 3 . ” 
o | 23 48 31.63 | 1.7387 |S. 0 50 33.6 
I | 23 §0 15.65 | 1.7598 oO 36 25.0 
2 | 23 §1 59-69 | r.73¢2 O 22 16.1 
3 | 23 53 43-74 | 1-78 |S. 0 8 7.0 
4 | 23 55 27.81 | t.9947 IN. 0 6 2.2 
§ | 23 §7 11.90 | 1.7390 OQ 20 11.6 
6 | 23 58 56.01 | 1.7355 O 34 21.2 
7 | © 040.16 | 1.7960 0 48 30.6 
8 | O 2 24.35 | 1.7368 I 240.2 
9! © 4 8.57 | x.75% I 16 49.7 
10 | O 5 §2.8¢4 | 1.7380 I 30 §9.2 
Ir | O 7 37.16 | x.7398 145 8.5 
IZ | O Q 21.54 | 1.7901 I 59 17.6 
13 OIL §.97 | 1.7410 413 26.5 
14 | O12 50.46 | 1.7921 227 35.2 
15 | O 34 35.02 | 1.7432 2 41 43.6 
16 | O16 19.65 | 1.7494 25§ 51.7 
17 | O18 4.35 | 1.7458 3 9 59-4 
18 | 0.19 49.14 | 1.7472 324 6.7 
19 | © 21 34.01 | 1.7486 3 38 13.5 
20 | O 23 18.97 | 1.7301 3 52 19.8 
21 025 4.02 | 1.7517 4 625.5 
22 | © 26 49.17 | 1.7583 4 20 30.7 
23 | © 28 34.42 | 1.755¢ IN. 4 34 35.2 
MONDAY 1o. 
QO | oO 30 19.78 | 1.75969 IN. 4 48 39.0 
I | 0 32 §.25 | 1.7988 5 242.1 
2 | 0 33 50.83 | 1.7607 5 16 44.4 
3} © 35 36.53 | 1.7607) 5 30 45.9 
4 | 0 37 22.36 | 1.7648 5 44 46.6 
5 | 039 8.31 | 1.760] § 58 46.3 
6 | © 40 54.40 | 1.7692 6 12 45.0 
71 0 42 40.62 | 1.7715 6 26 42.8 
8 | 0 44 26.98 | 1.7739 6 40 39.5 
Q | 0o 46 13.49 | 1.7763 6 54 35.1 
10 | 0 48 0.14 | 1.7788 7 8 29.5 
It © 49 46.95 | 1.7815 7] 22 22.7 
IZ | O §1 33.92 | 1.7842 7 30 14.7 
13, | © 53 21.05 | 1.7868 750 5.4 
14 | 055 8.34 |1.7607| 8 3 54.7 
15 | 0 56 55.81 | 1.7906 817 42.7 
16 | 0 58 43.45 | 1.7955 8 31 29.2 
17 I O 31.27 | 1.7985 8 45 14.2 
18 I 2 19.27 | 1.8016 8 58 57.7 
19 | I 4 7-46 | 1-847; 9 12 39.5 
20] I 5 55.84 | 1.8080 9 26 19.7 
ai I 7 44.42 | 1.8113 9 39 58.2 
22 IQ 33-20 | 1.8147 9 53 35.0 
23 Lit 22.18 | 1.818 © 7 9.9 
24! I 13 11.37 | 1.8416 IN.10 20 42.9 





Diff. 
for 
zx Min. 


” 
14-24! 
14.346 
14-350 
14.252 
14.155 
14.157 
14.258 
14.259 
24-259 
34.158 
140397 
14.893 
14.390 
14.147 
34-143 
14.138 
14-232 
14.185 
140817 
14.209 
34e3@O 
14.091 
14.081 
14.069 


ei OU. 


0O Orn Ouh Ww WP MeO 


SPP 
i EE EEE’ 





Right Ascension. 





iff, 
for 
xr Mia. 





Decliaatica, 


TUESDAY 11. 


hm “5s 

13 11.37 
15 0.77 
16 50.39 
18 40.22 
20 30.28 
22 20.57 
24 11.09 
26 1.85 
27 52.85 
29 44-09 
I 31 35.58 
I 33 27.32 
I 35 19.31 
I 37 11.56 
I 39 4.08 
1 40 56.86 
I 42 49.92 
T 44 43-25 
1 46 36.86 
1 48 30.75 
I 50 24.92 
1 §2 19.38 
I 54 14.14 
156 9.19 


sa = St He et et Ot tt 


2 29 33-41 
2 31 34.32 
2 33 35.58 
2 35 37-20 
2 37 39-17 
2 39 41.50 
2 41 44.19 
2 43 47-25 
2 45 50.67 


8s 
1.0626 |N.10 20 42.9 


1,8age 
1. Saby 
1.8924 
3.8960 
1.808 
1.84q0 
1.8980 
1.8340 


1.8561 


1.8608 
1.8644 
1.8687 
1.8731 
1.8775 
1.88a0 
5.8866 
1.8932 
1.8958 
1.Q00s 
1.9053 
1.9102 
1.9852 


10 34 14.0 
10 47 43-2 
II 1 10.4 
II 14 33-4 
11 27 $8.3 
II 41 19.0 
Il $4 37-5 
TZ 7533-7 
1221 7-§ 
12 34 18.9 
12 47 27.8 
13 O 34.1 
13 13 37.8 
13 26 38.9 
13 39 37-3 
13 52 32.9 
14 5 25-7 
418 15.5 
14 31 2.4 
14 43 46.3 
14 56 27.1 
15 9 4-7 


1.9@00 N.15§ 21 39.1 
WEDNESDAY 12. 


1.930% 
1.9350 
2.9404 
1.9496 
1.9908 
1.9568 
1.9687 
1.967% 
1.9736 
1.978% 
1.9696 
3.9893 
1.9950 
2.0007 
2.0064 
2.0128 
2.018: 
2.0840 
2.0899 
2.0358 
2.0418 
2.0479 
2.0440 


| rogago |N.15 34 10.3 


15 46 38.1 
1559 2-5 
16 11 23.4 
16 23 40.8 
16 35 54-6 
1648 4.7 
17 OTFL0 
17 12 13.6 
17 24 12.3 
17 36 7.0 
17 47 57-7 


17 59 44-4 
18 11 26.9 


18 23 5.1 
18 34 39.1 
18 46 8.7 
18 57 33.9 
19 8 54.5 
19 20 10.5 
19 31 21.9 
19 42 28.6 
19 53 30.5 
20 427.5 


VII. 


Diff. 
. Min. 


18-§S4 
13-902 
13-470 
13-435 
13-999 
13. $63 
33- $27 
13.289 
23.850 
13.870 
33.3569 
13.187 
13.083 
18.040 
12.996 
32.950 
12.903 
12.895 
12.806 
12.757 
12.706 
12.653 
12.600 
12-547 


12.498 
12.485 
12.377 
12.319 
12.260 
12.199 
12.187 
12.074 
12.012 
12.945 
11.878 
11.818 
11.743 
11.673 
1%.603 
11.§30 
13.457 
1x.982 
11.305 
tr.928 
13.382 
11.072 
' FO.ggr 
10.909 


2.0600 IN.20 15 19.6 | 10.686 
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GREENWICH MEAN TIME. 
THE MOON’S RIGHT ASCENSION AND DECLINATION. 

| ; Diff. Diff. iff. Diff. 

Hour.| Right Ascension.| for Declination. for fHour.| Right Ascension.| for Declination. for 
x Min, x Min. 1 Mia t Min. 

THURSDAY 13. SATURDAY 15. 
hms 8 ef, lm ” hm is 8 o : “ ” 
© | 2 45 50.67 | 2.0600 |N.20 15 19.6 | 10.626] © | 4 31 54.92 | 23531 IN.26 5§ 10.0| 5.358 
I} 2 47 54-45 | 2.0662) 2026 6.6] 1072] | 4 34 16.26 | 2.3588| 27 0 26.8 | 5.208 
2} 249 58.60 | 2.07% | 20 36 48.6 | 10.657] 2 {| 4 36 37-92 | 2.3633| 27 5 34.9] 5.063 
3] 252 3-13 | 2.0785| 2047 25.4 | 10.569] 31 4 38 59.86 | 2.3684) 27 10 34.3] 4.918 
4 | 254 8.03 | 2.087 | 20 57 56.9 | 10.48: 4 | 441 22.12 | 2.9739 | 27.15 25.0] 4.771 
5 | 2 56 13.30 |2.090/ 21 8 23.1 / 10.9927 § | 4.43 44.67 | 2.9783) 2720 6.8] 4.622 
6 | 258 18.95 | 2.0973| 21 18 43.9 | 10.9007 6 | 4.46 7.51 | 2.9832 | 27 24 39-71] 4-473 
7 | 3 024.97 | 2.1035| 21 28 §9.3) 10.810] 7 | 4.48 30.64 | 2.3878| 2729 3.6) 4.923 
8 | 3 2 31.37 | 2.1097} 21 39 9.1] 10.26) 8 | 4 50 54.05 | s.39%4| 27 33 18.5] 4.272 
91 3 4 38.14 |a1160| 21 49 13.2 | w.0227 9 | 4 5317-73 | 2.9969) 27 37 24.3 | 4-081 
10 | 3 6 45.29 | 2.19a8| 21 59 11.7| 9.907) 10 | 4.55 41.68 | 2.g019| 27 41 23.0| 3.868 
In| 3 852.82 | 21087} 22 9 4.4/ 9.8) 12 | 458 5.90 | 2.4057) 2745 8.5 | 5.7% 
IZ} Z 11 0.73 | 2139 | 2218 51.2] 9.7311 12 | § O 30.37 | 2.4099) 27 48 46.7] 3.599 
13 | 313 Q.O2 |a.x913} 22 28 32.1] 9.6929 13 | 5 2 55-09 | a4rqt | 27 5215.6 | 3.404 
14} 315 17.69 | 2.1¢77| 2238 7.0| 9.5318 14 | 5 5 20.06 | 2.4182) 27 55 35.2 | 3-948 
15 | 3.17 26.75 | 2.1942 | 2247 35.8| 9.408115 | 5 7 45-27 | 2.4022} 27 58 45.4 | 3.098 
16 | 3.19 36.19 | 2.2605| 22 56 58.4] 9.94916} 5 10 10.71 | 2.4098| 28 1 46.1] 2.939 
17} 3.21 46.01 | 2.1666; 23 6 14.7] 9.009 17} 5 14 36.37 | 2.4095 | 28 4 37.4] 2.775 
18 | 3.23 56.2% | a.1732| 23 15 24.8] 9.149 18 | 5 15 2.25 | 2.4932) 28 7 19.1 | 2.625 
19 | 326 6.80 | 2.3797; 23 24 28.4| 9.0071 19 | 5 17 28.35 | 2.4967) 28 9 51.2] 2.495 
20 | 3 2817.77 |2.1860| 23 33 25.6] 8.8991 20 | 5 19 54.65 | 2.4900; 2812 13.7 | 2.994 
@I } 3 3O 29.12 | 2.1993 | 23 42 16.3 | 8.789] ar | 5 22 21.15 | 2.4492 | 28 14 26.5] 2.292 
22} 3 3240.85 | s.087| 23 9% 0.3] 8.678, 22} § 24 47.84 | 2.494 | 28 16 29.6 | 1.970 
23} 3 34 52.96 | 2.a090 |N.23 §9 37.6 | 8.565) 23 | § 27.14.72 | 2.4094 IN.28 18 22.9 | 1.807 
FRIDAY 14. SUNDAY 16. 

© | 337 5-45 |e-ss31N.24 8 8.2| 8452f O | § 29 41.77 | 8.4583 IN.28 20 6.5 12644 
I} 3 39 18.32 | 8.ax77/ 94 16 31.8 | 8337] 1} 5 32 8.99 | 8.4590| 28 21 40.2| 1.480 
2} 3 41 34.57 | 2.00 | 24 24 48.5| 82200] 23] § 34 36.37 | 2.4877/ 2823 4.1 | 1.926 
3 | 3 4345-20 | 2.0903! 24 32 §8.2| 8.102] 31 § 37 3-QK | 2.9602) 28 24 18.1] 1.250 
41) 345 59-20 | 2.2985 | 2441 0.8/| 7.9831 41 § 39 31.60 | 2.4606| 28 25 22.1] 0.98 
§ | 3 48 13.58 | 22497) 24 48 56.2] 7.863) § | § 41 59.42 | 2.4698| 28 26 16.2] 0.819 
6} 3 50 28.33 | 2269) 24 56 44.4] 7.22] 6 | 5 44 27.38 | 2.460] 2827 0.4] 0.652 
7} 3 52 43-45 | 22951) 25 4 25.3 | 7.6007 7 | § 46 55.46 | 2.4690) 28 27 34.5 | 0.485 
8} 3 54 58.94 | 2.0612) 2§ 11 58.8/ 7.4971 8 | 5 49 23.66 | 2.4709! 28 27 58.6) 0.378 
9 | 3 57 14.80 | 2.2673| 2§ 19 24.9| 7372 9 | § 51 51-97 |2.47a7| 28 28 12.6 | +0.150 
IO | 3 59 33.02 | 2.27893} 25 26 43.4 | 7.2451 10 | § §4 20.38 | 2.4793| 28 28 16.6 | -0.018 
Ir | 4 147.60 | 2.0704] 25 33 54.3| 7.3177 11 | 5 56 48.89 | 2.47398] 28 28 10.5| 0.18 
21 4 4 4-55 | 2-9855/ 25 40 57.5] 6.9883 12 | § 5917.48 | 2.4772| 28 27 54.2| 0.3596 
13 | 4 6 21.86 | 2.294 | 25 47 52.9 | 6.858] 13 | 6 1 46.15 | 2.478 | 28 27 27.8 | 0.504 
14 | 4 8 39.52 | 20973) 25 54 40.5| 6.7271 14 | 6 4 14.89 | 2.4795| 28 26 51.3 | 0.693 
15 | 4 10 $7.53 | 2.303: | 26 I 20.2/| 6.595] 15 | 6 6 43.69 | 2.4804] 2826 4.6] 0.863 
16! 413 15.89 | 2.988! 26 7 51.9] 6.462] 16! 6 9 12.54 | 2.4812| 2825 7.7] 1.032 
17 | 4 15 34-59 | 23146/ 2614 15.6| 6.397] 17 | 6 11 41.44 | 2.4819] 2824 0.7 1.202 
1B | 4.17 53-64 | 2.3203| 26 20 31.1] 6.1909 18 | 6 14.10.37 | 2.4885{ 28 22 43.5 | 1.372 
19 | 4 20 13.03 | 2.32599| 26 26 38.4 | 6.0593) 19 | 6 16 39.34 | 2.4830] 28 21 16.0| 1.542 
ZO} 4 22 32.75 | 23835 | 26 32 37.5 | 5.916] 20 | 619 8.33 | 2.4833) 28 19 38.4 | 2.712 
21} 4 24 52.81 | 2.ss70| 26 38 28.3] 5.777] 21 | 6 21 37.34 | 2.4835} 2817 §0.6/ 1.882 
22 | 427 13-19 | 2.3493 26 44 10.7| 5.6369 22 | 624 6.35 | 2.4835] 28 15 52.6] 2.052 
23 | 4 29 33-89 | 2.3477] 26 49 44.6| 5.494] 23 | 6 26 35.36 | 2.4834 28 13 44.4| 2.082 
24.1 4 31 54-92 | 2.3331 [N.26 §5 10.0! 5.3529 24 | 629 4.36 | 2.4832 IN.28 rr 26.0| 2.392 
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NOVEMBER, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
x Min. 


Declination. 








MONDAY 1. 


m 8 
29 4.36 
31 33-34 
34 2-30 
36 31.22 
39 O11 
41 28.95 
43 57-73 
46 26.45 
48 55.10 
51 23.68 
5 
5 
5 


7 28 18.56 


7 30 45.02 
7 33 11.30 
7 35 37-39 
7 38 3.29 
7 40 28.99 
7 42 54-49 
7 45 19.78 
7 47 44.87 
75° 9-74 
7 52 34-39 
54 58.82 


8 21 12.00 


8 23 33-53 
8 25 54.81 


8 
2.4832 |N.28 11 26.0 


2.4828 
2.4823 
2.4818 
2.4811 
2.4802 
2.479% 
2.478% 
2.4769 
2.4756 
3.4741 
20 4726 
2.4709 
2. 4691 
2.4672 
2.4652 
2.4690 
2.4608 
2.4585 
2. 4561 
2.4535 
2.4509 
2. 4482 


28 8 57.4 
28 6 18.6 
28 3.29.6 
28 0 30.5 
27 57 21.2 
27 54 1.7 
27 §0 32.1 
27 46 52.5 
27 43 2-7 
2739 «62.8 
27 34 52-9 
27 30 33.0 
27 26 3.1 
27 21 23.2 
27 16 33.3 
27 Il 33-5 
27 6 23.8 
27 1 4.3 
26 55 34-9 


26 49 55-7 
26 44 6.8 


26 38 8.2 


2.4453 |N.26 31 59.9 


9 
2.4995| 26 19 14.3 
2.4304 | 26 12 37.2 
2.4332 | 26 5 50.6 
2.4300) 25 58 54.5 
2.4267 | 25 51 49.0 
2. 4233 25 44 34-1 
2.4198 . 
2.4163 | 25 29 36.5 
2.4127] 25 21 53.8 
2.4090 25 14 1.9 
2. 4053 25 6 1.0 
2.4016 24 57 51.0 
2.3977 | 24 49 32.0 
2. 3938 2441 4.0 
2.3898 | 24 32 27.2 
2.3858 24 23 41.6 
2.3818 | 24 14 47.2 
2.3777 24 5 44.1 
2.3735 | 23 56 32.3 
2.3694 23 47 12.0 
2.3652 23 37 43-I 
2.3610 | 2328 5.8 
2.3568 | 23 18 20.1 


2.3585 IN.23 8 26.1 


Diff. 
for 


r Min. 


our. 


COON AM” lh WD HO 





Right Ascenaion. 





Diff. 
for 
1 Min. 





Declination. 


WEDNESDAY 19. 


8 
54.81 
15.83 
36.59 
57-99 
17.32 
37-29 
57.01 
16.46 
35-64 
54-56 
13.21 
31.60 
3 49-72 
6 7.58 
8 25.17 

O 42.50 
2 59.56 
5 16.36 
7 32.90 
9 49-19 
12 5.21 
14 20.97 
16 36.48 
18 51.73 


5 


WN D 
Oo wm 


Cn tA Un Un fe de op 4 Go Wo Go Wo 
moO avr NOITU D 


wowwowowow 6 OO OOH O& & & & GO OO OO OO O&O OO ® O&O OOD” 


921 6.73 
9 23 21.48 
9 25 35.98 
9 27 50.23 
939 4.23 
9 32 17-99 


10 9 37-47 
Io II 47.36 
10 13 57.06 


s 
2.3525 IN.23 8 26.1 


2.3482 
8. 3438 
2.3594 
2.3350 
2.3307 
2. 3264 
2.3219 
2.3175 
2.3131 
2.3087 
2.9043 
2.2998 
2.2954 
2.2910 
2.2866 
8.2842 
2.2778 
2.2736 
2.2692 
2.2648 
2.2606 
2.2563 


22 58 23.9 
22 48 13.4 
22 37 54-8 
22 27 28.2 
22 16 53.6 
2z2 OIL! 
21 55 20.8 
2I 44 22.7 
21 33 16.9 
2I 22 3.4 
21 10 42.4 
20 59 13.9 
20 47 38.0 
20 35 54-8 
20 24 4.3 
2012 6.7 
20 O 1.9 
19 47 50.1 
19 35 31-3 
19 23 5-7 
19 10 33.3 
18 57 54-1 


2.asar |N.18 45 8.2 
THURSDAY a0. 
2.2479 [N.18 32 15.8 


2.2438 
2.2996 
2. 2354 
2.2313 
2.2273 
2.2834 
2.2195 
2.2185 
2.2117 
2.2079 
Ze 2041 
2» 2003 
2.1967 
2. 1932 
2.1896 
2. 186: 
2. 1827 
2.1792 
2.1759 
2.1747 
2. 3604 
2. 1664 
2. 1693 


18 19 16.9 
18 6 11.6 
17 53 0.0 


17 39 42.1 
17 26 18.0 


17 12 47.8 
16 59 11.6 


14 52 27.3 
14 37 55-2 
14 23 17-9 
14 8 35.6 
13 53 48.3 
13 38 56.1 
13 23 §9.1 
13 8 57.3 


2.1603 IN.12 53 50.9 








9-968 
10, 106 
10,242 
10. 377 
10.510 
10.642 
10.773 
10. 903 
11.032 
rr. x61 
11.288 
II.418 
11.537 
11.659 
1x. 761 
X1I.Qox 
12.030 
12.138 
12.255 
12.370 
12. 483 
12.597 
13.709 
12.819 


12.928 
13-035 
13.162 
13.246 
13.350 
33-452 
130553 
13-653 
13-752 
13.850 
13-945 
14-039 
14.132 
14.224 
14.315 
14-404 
140492 
14-578 
14.663 
14-747 
14.889 
14.910 
14.990 
15.068 
15-145 


NOVEMBER, 19138. 
GREEN WICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 








Hour.| Right Ascension. Mor | Declination. 
1 Min 
FRIDAY 2r. 
hms ry of * 
© | 10 13 57-06 } 2.1603 |N.12 53 50.9 
1 | 10 16 6.59 | 2.2573} 12 38 39.9 
2} 10 18 18.94 | 2.1544] I2 23 24.4 
3 | IO 20 25.12 | 2.1517 12 8 4.6 
4 | 10 22 34.14 | 2.1489 XIE 52 40.4 
5 | 10 24 42.99 | 2.1462] I1 37 12.0 
6 | 10 26 51.69 | 2.31437} II 2% 39-4 
7 | 10 29 0.24 | ax412] I3 6 2.7 
8 | 10 31 8.64 | 2.1387] 10 50 22.0 
9 | 10 33 16.89 | 2.1363 | 10 34 37.4 
10 | IO 35 25-00 | 2.1341 | 10 18 49.0 
Ir | 10 37 32.98 | 2.1919] IO 2 56.9 
1z2 | 10 39 40.83 | 2.1297 947 I.1 
13 | 10 41 48.55 | 2.1877 931 1.7 
14 | 10 43 56.16 | 2.1298 9 14 58.9 
15 | 10 46 3.65 | 2.1238 8 58 52.7 
16 | 10 48 11.02 | 1220 8 42 43.1 
17 | 10 50 18.29 | 2.1203 8 26 30.3 
18 | 10 52 25.46 | 2.1187 8 10 14.4 
IQ | 10 54 32-53 | 2-1371 7 53 55-4 
20 | 10 56 39.51 | 21357 7 37 33-4 
2I | 10 58 46.41 | 2.2242 721 8.5 
22 | II O 53.22 | 2.12268 7 440.8 
23 | II 2 59.95 | 2.2117 IN. 6 48 10.4 
SATURDAY 22. 
O| 1x § 6.62 | 2.2306 IN. 6 31 37.4 
I | 11 7 13.22 | 2.2095 615 1.8 
2{ 11 g 19.76 | 2.12085 5 58 23.8 
3 | 11 11 26.24 | 2.2076 5 41 43.4 
4 | 11 13 32.67 | 2.12068 525 0.7 
5 | I1 15 39-06 | 2.1062 5 8 15.8 
6 | IL 17 45.41 | 2.1056 4 51 28.8 
7 | 1X 19 51.73 | 21050! 4 34 39.8 
8 | rz 21 58.01 | 2.1045 417 48.8 
Q | 11 24 4.27 | 2.1048 4 0 56.0 
10 | 11 26 10.52 | 2.1040 344 1.4 
Ir | 11 28 16.75 | 2.1038 327 5.2 
12 | II 30 22.97 | 2.1037 310 7.4 
13 | IX 32 29.19 | 2.1037 253 8.1 
14 | Il 34 35-42 | 2.1038 236 7.4 
15 | 11 36 41.65 | 2.1039 219 54 
16 | 11 38 47.89 | 2.1042 2 2 2.3 
17 | 11 40 54.16 | 2.1047 I 44 57.9 
18 | II 43 0.45 | s.1052 I 27 52.5 
1g | 11 45 6.77 | 2.1057 110 46.2 
20 | II 47 13.13 | 2.1063 © 53 39.1 
21 ' 11 49 19.53 | 81071 O 36 31.2 
22 | If 51 25.98 | 2.1078 © Ig 22.6 
23 | 11 53 32-47 | 21087 IN. 0 2 13.4 
24 | 11 55 39-03 | 2.2098 |S, 0 14 56.2 





” 
152345 
15.241 
150294 
15.367 
35.438 
15.5908 
130577 
15-645 
15.711 
150775 
15.838 
15.899 
15.960 
16.018 
16.075 
16.132 
16. 387 
36.299 
16.291 
16. 342 
16. $91 
16.438 
16.484 
16.528 


16.573 
16.613 
16.653 
26.692 
16.730 
16.766 
16.800 
16.833 
16.865 
16.895 
26.923 
16.930 
16.976 
17.000 
17.028 
17 »043 
17.063 
17.081 
17-097 
17-312 
17-185 
17.337 
17.148 
17.157 
17.163 


© ON AM W DN MO 


Diff. 
for {Hour.| Right Ascension. 
x Min. 








nom Declination. 
t Min. 

SUNDAY 33. 
hms 8 . 4 ” 
II §5 39.03 | 2.1098 |S. 0 14 56.2 
II 57 45.65 | 2.1209 0 32 6.2 
IX 59 52.34 | 2.11az 0 49 16.5 
IZ I §9.10 | 2.1133 I 6 26.9 
IZ 4 5-Qd4 | 2.1847 I 23 37-5 
12 6 12.87 | a.1162 1 40 48.1 
12 8 19.89 | 2.1178 1 57 58.5 
I2 10 27.00 | 2.1194 215 8.8 
12 12 34.22 | 2.2812 2 32 18.8 
12 14 41.54 | 2.1890 2 49 28.4 
12 16 48.98 | 2.3249 3 6 37.5 
12 18 56.53 | 2.1269 3 23 46.1 
IZ 2I 4.21 | 2.2091 3 40 54.0 
12 23 12.02 | 2.1813 358 1.1 
IZ 25 19.96 | 2.2335 415 7-3 
IZ 27 28.04 | 2.1959 4 32 12.5 
I2 29 36.27 | 2.1984 4 49 16.6 
12 31 44.65 | 2.1409 5 619.6 
12 33 53-18 | 2.2435 5 23 21.3 
12 36 1.87 | 2.1462 5 40 21.6 
12 38 10.73 | 2.1491 5 57 20.4 
12 40 19.76 | 2.1520 6 14 17.6 
12 42 28.97 | 2.1550 6 31 13.1 
12 44 38.36 | a.1581 |S. 6 48 6.9 

MONDAY 24. 

12 46 47.94 | 2.31612 |S. 7 4 58.7 
12 48 57.71 | 2.1644 7 21 48.5 
12 51 7.67 | 2.1677 7 38 36.2 
12 53 17.84 | 2.2722 7 55 21.7 
12 55 28.22 | 2.3747 812 4.9 
12 57 38.80 | 2.1762 8 28 45.7 
I2 59 49.60 | 2.188 8 45 24.0 
13 2 0.62 | 2.1856 9 1 59.6 
13 4.11.87 | 2.1894 9 18 32.5 
13 6 23.35 | 2.1932 935 2.5 
13 8 35.06 | 2.2972 9 51 29.6 
13 10 47.01 | 2.2018/ 10 7 53.7 
13 12 59.21 | 22034] 10 24 14.5 
13 15 11.66 | 2.2096] 10 40 32.0 
13 17 24.36 | 2.0138] 10 56 46.2 
13 19 37-31 | 22181 | If 12 56.9 
13 21 50.53 | 2.2995§/ I1 29 3.9 
1324 4.01 |22270/ 1145 7.2 
13 2617.77 |2.9316/ I2 1 6.7 
13 28 31.80 | 2.03961} 1217 2.3 
13 30 46.10 | 2.2407| 12 32 53.8 
13 33 0.68 | 2.2454] 12 48 41.1 
13 35 15-55 | 2-2§02 13 4 24.2 
13 37 30.71 | 2255: | 1320 2.9 
13 39 46.16 | 2.2600 |S. 13 35 37.1 
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Diff. 
for 
x Min. 


n” 
172163 
17.169 
17.17% 
37-175 
37.177 
17.175 
17.172 
17.369 
17.363 
17337 
17.348 
37.137 
17.125 
17-181 
37.095 
17.078 
17-0$9 
17-039 
17.037 
16.993 
16.967 
16.939 
316.911 
16.880 


16.647 
16.813 
16.977 
16.739 
16.700 
16.659 
16.626 
26.57% 
16.524 
16.476 
16. 427 
16.874 
16. 319 
16,264 
16.207 
x6. 3748 
16. 086 
16.023 
15.959 
15.892 
15.823 
15-753 
15.682 
15.608 
15-532 
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NOVEMBER, 1913. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 


hms 

13 39 46.16 
13 42 1.91 
13 44 17.95 
13 46 34.80 
13 48 50.95 
13 §I 7.91 
1$ 33 25-19 
13 55 42.78 
13 §8 0.68 
14 0 18.91 
14 2 37-45 
14 4 56.32 
Iq 7 15.52 
14 9 35-04 
14 II 54.90 
14 14 15.08 
14 16 35.60 
14 18 56.45 
14 22 17.64 
14 23 39.17 
1426 1.04 
14 28 23.25 
14 30 45-79 
14 33 8.68 


14 35 31.90 
14 37 55-46 
14 40 19.37 
14 42 43.62 
1445 8.21 
14 47 38-14 
14 49 58.40 
14 §2 24.00 
14 54 49-94 
14 57 16.22 
14 59 42.83 
15 & 9-77 
15 437.04 
1§ 7 4.64 
18 9 32.56 
1§ 12 0.8f 
15 14 29.38 
1§ 16 58.26 
15 89 27.46 
1§ 21 §6.97 
15 24 26.79 
1§ 26 56.91 
1§ 29 27.33 
1§ 31 §8.04 


24} 15 34 29.05 


Dit 
for 
t Min. 





TUESDAY 433. 


1 8 , 
2,a600 1S.13 35 37.1 


2.9649 
2.2699 
2.27590 
2.2801 
2.9853 
2.2906 
2.2958 
2. 901k 
2. 9064 
2.9238 
2.9174 
2.987 
2.32 
2.3337 
2.3994 
2.9448 
2.9403 
2.3960 
2.9617 
2.9673 
2.9789 
2 $786 


Declination. 


1381 6.7 
14 6 31.5 
14 22 51.5 
14 37 6.6 
14 §2 16.6 
15 7 21.4 
1§ 22 20.9 
15 37 15.1 
15 52 3-7 
16 6 46.7 
16 21 24.0 
16 35 55.4 
16 50 20.9 
17 4 40.3 
17 18 53.5 
17 33 0.4 
1747 0.9 
18 © 54.9 
18 14 42.2 
18 28 22.8 
18 41 86.6 
18 5§ 23.4 


2.942 {S.19 8 43.1 
WEDNESDAY 26. 


2.3898 {S.19 21 55.6 
2.39396 19 35 0.8 
2.4019/ 19 47 58.7 
a.4070| 20 O 49.0 
2.4197] 20 13 31.7 
2.4183 | 2026 6.7 
2.4998 | 20 38 33.8 
2.4295 20 §0 53.f 
2.4382; 2% 3 4.3 
2.498) 2215 7.3 
2.4463; 2127 2.1 
2.4518 | 21 38 48.6 
2.4873 | 21 §0 26.7 
2.4607! 22 1 86.2 
2.401 | 22 13 17.0 
2.4735 | 22 24 29.1 
2.4786 | 22 35 32.4 
2.4840} 2246 26.8 
2.4892 { 2257 12.1 
2.4941! 23 7 48.3 
2.4995} 23 18 15.3 
2.5045} 23 28 33.0 
2.509} 23 38 41.3 
2.5143 | 23 48 40.12 


2.5192 |S.23 58 29.4 





Diff. 
for 
M 


15.532 
15-453 
15-373 
15.292 
15.209 
15.123 
15.036 
14.948 
14-857 


9.901 
9-741 


our. 


oOvw Oownh WN BO 





Right Ascension. 





Diff. 
for 
t Min. 





Declination. 


THURSDAY 27. 





hms 8 of 8” 
1§ 34 29.05 | 2.5192 |S. 23 §8 20.4 
1§ 37 0.34 | 25230| 24 8 9.0 
15 39 31.92 | 2.5285 | 24 17 38.9 
15 42 3.77 | 25332 | 24 26 58.9 
15 44 35-89 | 2.5375] 24 36 9.1 
1§ 47 8.27 | 2.5419] 2445 93 
1§ 49 40.92 | 2.9462) 24 53 59-5 
15 52 13.82 | 2.9904] 25 2 39.8 
1§ §4 46.97 | 2.5905] 25 11 9.3 
15 57 20.36 | 2.538 | 25 19 28.9 
1§ §9 53-98 | 2.s6aa| 25 27 38.2 
16 2 27.83 | 2.9660] 25 35 37.0 
16 5 1.90 | 2.9697! 25 43 25-4 
16 7 36.19 | 2.5733! 25 51 3.2 
16 10 10.68 | 2.5765| 25 58 30.5 
16 12 45.37 | 2.57998] 26 5 47.2 
16 1§ 20.26 | 2.98390} 26 12 §3.1 
16 17 §5.33 | 2.5899 | 2619 48.2 
16 20 30.87 | 2.9888 | 26 26 32.6 
16 23 §.98 | 2.5915] 26 33 6.2 
16 25 41.55 | 2.5941! 26 39 28.7 
16 28 17.27 | 2.9966} 26 45 40.3 
16 30 53.14 | 2.9989] 26 51 41.0 
16 33 29.14 | 2.6010 |S. 26 §7 30.6 

FRIDAY 28. 

16 36 §.26 | 2.6090 [S.27 3 9.2 
16 88 41.80 | 2.6099| 27 8 36.7 
16 41 17.85 | 2.606{ 27 13 §3.0 
16 43 §4.29 | 2.6081 / 27 18 58.1% 
16 46 30.82 | 2.6095 | 27 23 §2.0 
16 49 7.43 | 2.618{ 27 28 34.7 
16 §f 44.11 | 2.618! 2733 6.1 
16 §4 20.85 | 2.6r27| 27 37 26.3 
16 §6 §7.63 | 2.6194 | 27 41 35.2 
16 $9 34.46 | 2.6r¢r] 27 45 92.8 
17 2 ¥1.32 | 2.6144 | 27 49 19.1 
17, 4 48.19 | 2.647] 27 52% 54.0 
17 7:25.08 | 2.6148! 27 56 27.6 
17 10 1.97 | 2.6347 27 59 29-9 
17 12 38.84 | 2.6443! 28 2 30.8 
17 15 15.69 | 2.6199/ 28 § 20.3 
17 17 §2.§1 | 2.6193| 28 7 $8.5 
17 20 29.29 2.6186 | 28 10 25.4 
17.23 6.02 | 2.617 {| 28 12 41.0 
17 25 42.69 | 2.6105 | 28 14 45.2 
17 28 19.28 | 2.6092 | 28 16 38.1 
17 30 58.79 | 2.6078 | 28 18 19.7 
17 33 32.21 | 2.6002 / 28 19 50.1 
17 36 8.53 | 2.6043! 28 ar 9.2 
17 38 44.73 | 2.6023 |S.28 22 17.0 





XI. 





7-718 
7°543 
7-367 
7.188 
7.008 
6.8289 
6.849 
6.46 


6. 102 
5e9t9 
50735 


S$ $51 


5-478 
4-992 
4-805 
4-618 
4-430 
4.242 
4-054 
3.866 
3.697 
3-488 


3.rto 
2.980 
2.743% 
2.$42 
2-854 
2.165 
12976 
1.788 
1.600 
1.412 
1.284 
1.097 


XII. 


NOVEMBER, 1918. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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Diff. 
for 
rt Min. 





Dectination. 


SATURDAY 20. 


hm °s 

17 38 44.73 
17 41 20.85 
17 43 56.75 
17 46 32.55 
17 49 8.20 
17 51 43-68 
17 54 18.99 
17 56 54-12 
17 59 29.06 
18 2 3.79 
18 4 38.32 
18 7 12.62 
18 9 46.70 
18 12 20.54 
18 14 54.12 
18 17 27.48 
18 20 0.52 
18 22 33.32 
18 25 5.83 
18 27 38.05 
18 30 9.98 
18 32 41.61 
18 3§ 12.92 
18 37 43.91 


18 40 14.57 
18 42 44.90 
18 4§ 14.88 
18 47 44.51 
18 50 13.79 
18 §2 42.71 
18 55 11.26 
18 57 39-44 
I9 0 7.24 
19 2 34.65 
19 5 1.68 
19 7 28.31 
19 9 54-54 
19 I2 20.37 
19 14 45-78 
1g 17 10.78 
19 19 35-36 
IQ 21 59-52 
19 24 23.26 
1g 26 46.57 
19 29 9-45 
Ig 31 31.89 
19 33 53-89 
19 36 15-45 
19 38 36.57 


° ’ id 


s 
2.6023 |S.28 22 17.0 


2.6002 
a. 9978 
25954 
23-5927 
2.5899 
2. 5870 
2.5839 
2. 5806 
2.5772 
2.5736 
2. 5698 


2.5394 
2.5346 
2.5297 
2 5245 
2.5198 


28 23 13.6 
a8 23 59.0 
28 24 33-3 
a8 24 56.4 





Diff. 
for 
z Min, 


1.037 
0. 850 
0. 664 
0.478 
0. 29$ 


28 25 8.5 |-0.109 
28 25 9.5 |+0.076 


28 24 59-4 
28 24 38.4 
28 24 6.5 
28 23 23.6 
28 22 29.9 
28 21 25.4 
28 20 10.2 
28 18 44.2 
2817 7.6 
28 15 20.4 
28 13 22.7 
28 11 14.5 
28 8 §5.9 
28 6 27.0 


28 347.8 
28 0 58.4 


2.5138 |S.27 57 38.8 
SUNDAY 30. 
2.5083 'S.27 §4 49.1 


2.5026 
2.4968 
2.4909 
2.4850 
2.4789 
2.4728 
2. 4665 
2. 460% 
2.4537 
204472 
2.4405 
2.4338 
2.4270 
2.4201 
2.4132 
2.4062 
2.3993 
2.392% 
2. 3849 
203777 
8.3703 
2.9630 
23557 


27 51 29.5 
27 47 59-9 
27 44 20.4 
27 40 31.2 
27 36 32.3 
27 32 23.8 
2728 5.7 
27 23 38.1 
2719 II 
27 14 14.8 
27 9 19.2 
27 414-5 
26 59 0.7 
26 53 38.0 
26 48 6.4 
26 42 26.0 
26 36 36.8 
26 30 39.0 
26 24 32.6 
26 18 17.8 
26 11 54.6 
26 § 23.2 
25 58 43.5 


2.3483 |S.25 51 §5-7 


0.259 
0.441 
0.623 
0. 805 
0.985 
X. 364 
1.945 
3.528 
1.698 
1.874 
2.049 
2.223 
2.396 
2.568 
2.738 
2.908 
3-077 


3.244 
3.410 


3-739 
3.901 
4.063 
4-222 
4-381 
4-538 
4-604 
4.849 
5.002 
5-154 
5-304 
5-452 
§.600 
5-747 
5.892 
6.035 
6.177 
6. 317 
6.455 
6.593 


6.863 


our. 


oO 


@A0QYw 


AA 


























Diff. Diff. 
Right Ascension.| for Declination, for 
1 Min. r Min. 
MONDAY, DECEMBER 1x. 
hm s s o 4 1s 
19 38 36.57 | 2.5483 |S.25 51 55.7 | 6.863 
PHASES OF THE MOON. 
qd h m 
First Quarter . . Nov. § 6 34.4 
Full Moon © « « IZ IX 1164 
Last Quarter - - 20 19 56.5 
New Moon 7 «© « 27 13 41.2 
d h 
Apogee . Nov. 8 15.9 
Perigee 24 17.6 
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Day of 
Week. 


Mon. 
-Tues. 
Wed. 


Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 
Thur. 
Fri. 


Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Fri. 
Sat 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Fri. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


Day of the 
Month 


N = 


GW 


Nn 


7 
8 


9 


Io 
II 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


DECEMBER, 19138. 
AT GREENWICH APPARENT NOON. 


THE SUN’S 








Apparent Right | Diff. for] Apparent Decli- 


Ascension. 


hm =“°s 

16 27 54.85 
16 32 14.17 
16 36 34.10 


16 40 54.63 
16 45 15.72 
16 49 37.36 


16 53 59.51 
16 58 22.16 


17 245.26 


17 7 8.79 
17 Il 32.74 
17 15 57-08 


17 20 21.78 
17 24 46.80 
17 29 12.13 


17 33 37-73 
17 38 3.58 
17 42 29.64 


17 46 55.89 
17 51 22.30 


17 55 48.83 


18 O15.44 
18 442.11 


18 9 8.79 


18 13 35-44 
1818 2.02 


18 22 28.50 


18 26 54.85 
18 31 21.02 


18 35 46.96 
18 40 12.64 


18 44 38.04 


1 Hour. 


8 
10.791 
10.817 
10.843 


10.867 
10.890 
10.912 


10.933 
10.953 
10.971 


10.989 
11.006 
11.022 


11.036 


11.049 
11.061 


11.072 
11.081 
11.089 


11.096 
11.103 
11.107 


IIT.Iro 
IT.1r! 
IT.r10 


11.109 
11.106 
II.IOL 


11.094 
11.086 


11.076 
11.064 


nation. 





9.21 45 58.2 
21 55 14.0 
22 4 4.4 


22 12 29.3 
22 20 28.4 
2228 1.3 


2235 7-9 
22 41 48.0 
2248 1.3 


22 53 47-7 
2259 6.9 
23 3 58.9 


23 8 23.5 
23 12 20.5 


2315 49.8 


2318 51.2 
23 21 24.7 
23 23 30.2 


2325 7.6 
23 26 16.8 
23 26 57.8 


23 27 10.4 
23 26 54.6 
23 26 10.6 


23 24 58.2 
23 23 17-5 
2321 8.5 


23 18 31.3 
23 15 26.0 
23 11 52.6 
23 7 51-3 





+ 


+ 


IT.O51 $.23 3 22.2 |+11.79 


16 15.30 
16 15.46 
16 15.61 


16 15.76 


16 15.90 
16 16.04 


16 16.18} 


16 16.31 
16 16.44 


16 16.56 
16 16.67 
16 16.78 


16 16.88 
16 16.98 
16 17.07 


16 17.16 
16 17.24 
16 17.31 


16 17.38 


16 17.44 
16 17.50 


16 17.56 
16 17.61 
16 17.65 


16 17.69 


16 17.73 
16 17.76 


16 17.79 
16 17.81 
16 17.83 
16 17.85 


16 17.86 















Equation of | 
; Time, to be 
Semidi- | Subtracted 
from 
Ss mi s 
70.22}11 0.20 
70.31 | 10 37.50 
70.39 | 10 14.19 
79.47] 9 50.29 
70.55] 9 25.82 
70.62} 9 0.81 
70.69] 8 35.29 
70.76] 8 9.28 
70.83] 7 42.80 
70.891 7 15.89 
70.95] 6 48.57 
71.00] 6 20.87 
71.04] 5 52.82 
71.08] 5 24.43 
71.129 4 55-74 
71.15] 4 26.78 
71.18] 3 57.57 
71.21f 3 28.14 
71.234 2 58.53 
71.244 2 28.76 
71.254 1 58.88 
71.26] 1 28.91 
71.26 
71.25 
71.24 
71.23 
71.22 
71.20 
71.18 . 
71.15 . 
7I.ILY 2 58.54 | 
71.07] 3 27.30 | 





1.249 


1.251 
1.249 
1.245 
1.240 


.233 
.225 


-204 


1.1QF 


Norg.—The mean time of semidiameter passing the meridian may be found by subtracting o*.19 from the 
sidcreal time. 
The sign — prefixed to the hourly change of declination indicates that south declinations are increasing; 


the sign + indicates that sout 


declinations are decreasing. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


Fn. 
Sat. 


SUN. 


Mon. 
Tues. 
Wed. 


Thur. 


Day of the 
Monta. 


S| 


An 1) 


CON] 


\o 


- {to 


If 
12 


14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 


27 


28 
29 
30 
31 


32 


THE SUN’S Time to 
_ Added to Inift. for 
Subtracted |! Hour. 

Apparent Right Apparent Decli- | Diff.for] from 

Ascension. nation. x Hour. | Mean Time. 

bh m s ° / ” ” m s 
16 27 56.82 S.21 46 2.5|-23.67] 11 0.03 | 0.932 
16 32 16.08 21 55 18.0| 22.624 10 37.33 | 0.959 
16 36 35.95 22 4 8.1] 21.56] 10 14.02 | 0.984 
16 40 56.41 22 12 32.7 |-20.49] 9 50.12] 1.008 
16 45 17.43 22 20 31.5| 19-40] 9 25.66] 1.031 
16 49 39.00 22 28 4.1] 18.31] 9 0.66] 1.053 
16 54 1.08 22 35 10.4}-17.21f 8 35.14] 1.073 
16 58 23.64 22 41 50.2}] 16.10] 8 9.13] 1.093 
17 2 46.66 22 48 3.2] 14.98] 7 42.66] 1.112 
17 7 10.12 22 53 49.3 |-13-86] 7 15.76| 1.129 
I7 II 34.00 22 59 8.3] 12.73] 6 48.45 | 1.146 
17 15 58.25 23. 4 «#O.1} 11.59] 6 20.75] 1.161 
17 20 22.86 23. 8 24.5 |-10.44] 5 52.70| 1.176 
17 24 47.80 23 12 21.3| 9-29] 5 24.32}1.189 
17 29 13.04 23 15 50.4| 8.13] 4 55.64 | 1.201 
17 33 38.55 23 18 51.7|— 6.97] 4 26.69| 1.212 
17 38 4.31 23 21 25.1] 5.81] 3 57.49| 1-221 
17 42 30.28 23 23 30.5| 4.64] 3 28.07] 1.230 
17 46 56.44 23 25 7.8}- 3.47] 2 58.47 | 1-237 
17 51 22.76 23 26 16.9] 2.29] 2 28.71 | 1.242 
17 55 49.20 23 26 57.8|— 1.11] 1 58. 1.246 
18 oO 15.72 23 27 10.4 |+ 0.07 1.249 
18 4 42.29 23 26 54.7| 1.25 1.251 
18 9 8.87 23 26 10.6] 2.43 1.251 
18 13 35-43 23 24 58.2 |+ 3.61 1.249 
18 18 1.93 23 2317.5] 4-79 1.245 
18 22 28.32 23 21 8.6] 5.96 1.240 
18 26 54.57 23 18 31.5 |+ 7.13 1.233 
18 3% 20.65 23 I5 26.3] 8.30 1.225 
18 35 46.50 23 II 53.0| 9.47 1.215 
18 40 12.10 23 7 51.8] 10.63 1.204 
18 44 37.41 | 11.04818. 23 3 22.9 |+11.78 1.191 


DECEMBER, 19138. 
AT GREENWICH MEAN NOON. 
































Equation of 



















Nors.——The semidiameter for mean noon may be assumed the same as that for apparent noon. 
The sign — prefixed to the hourly change of declinat’on indicates that south declina- 
tions are increasing; the sign + indicates that south declinations are decreasing. 
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Sidereal Time, 





16 42 53.41 
16 46 49.97 


16 50 46.53 
16 54 43.09 
16 58 39.65 


2 36.21 
17 6 32.77 
17 10 29.32 


17 14 25.88 


17 38 22.44 
17 22 19.00 


17 26 15.56 
17 30 12.12 
17 34 8.68 


17 38 5.24 
17 42 1.80 
17 45 58.36 


17 49 54.92 
17 53 51-47 
17 57 48.03 


I 44.59 
18 5 41.15 
9 37-71 


18 13 34.27 
18 17 30.83 


18 21 27.39 


18 25 23.95 
18 29 20.51 
18 33 17.07 
18 37 13.63 


18 41 10.18 


Diff. for 1 Hour, 


+9*.8565. 
(Table IIT.) 








Norg.—The longitudes in the column 1 are referred to the true equinox of their own date, 
while those in the column /’ are referred to the mean equinox of the beginning of 
the Besselian fictitious year. 





136 DECEMBER, 1913. IIT. 
AT GREENWICH MEAN NOON. 
g e THE SUN’S Mean Time of 
. F oi Logarithm of the Diff. for Sidereal Noon. 
mel pe ‘True Longitude. pint Radius Vector of; Hour. 
A A I Hour. Latitude 
A v 
° td iid ? a ae on h m 8 

I | 335 | 248 43 1.3 | 42 13.2 | 152.15] —O.51 | 9.993 8123 7 19 50.89 
2 | 336 | 249 43 53-4 | 43 5-1 | 152-19] 0.44 | 9.993 7425 7 15 54.98 
3 | 337 | 250 44 46.4 | 43 §7-9 | 152.23] 0.35 | 9.993 6743 7 11 59.06 
4 | 338] 251 45 40.2 | 44 §1.6 | 152.26] —0.25 | 9.993 6078 7 8 3.15 
5 | 339 | 252 46 34.8 | 45 46.1 | 152.29] 0.14 | 9.993 5431 7 4 7.24 
6 | 340] 253 47 30.3 | 46 41.3 | 152.32] —0.02 | 9.993 4804 7 O 11.32 
7 | 342 | 254 48 26.4 | 47 37.2 | 152.35] +0.11 | 9.993 4197 6 56 15.41 
8 | 342 1 255 49 23.2 | 48 33.8 | 152.38] 0.23 | 9.993 3612 6 52 19.50 
9 | 343 | 256 50 20.8 | 49 31.2 | 152-41] 0.34 | 9.993 3051 6 48 23.59 
IO | 344] 257 51 19.0 | 50 29.3 | 152.44] +0.43 I 9.993 2514 6 44 27.67 
II | 345] 258 52 17.9 | 51 28.0 | 152.47] 0.49 | 9.993 2002 6 40 31.76 
12 | 346] 259 53 17.6 | 52 27.4 | 152.50] 0.53 | 9.993 1515 6 36 35.85 
13 | 347 | 260 54 17.9 | 53 27.6 | 152.53] +0.54 ] 9.993 1055 6 32 39.93 
14 | 348] 261 55 19.0 | 54 28.5 | 152.56] 0.52 | 9.993 0622 6 28 44.02 
15 | 349] 262 56 20.9 | 55 30.2 | 152.59 0.48 | 9.993 0217 6 24 48.11 
16 | 350] 263 57 23.6 | 56 32.6 | 152.62} +0.40 | 9.992 9839 6 20 52.20 
17 | 351 | 264 58 27.1 | 57 35.9 | 152.66] 0.31 | 9.992 9488 6 16 56.28 
18 | 352] 265 59 31.4 | 58 40.1 | 152.70] 0.20 | 9.992 9163 6 13 0.37 
19 | 353 | 266 60 36.6 | 59 45.1 | 152.73] +0.06 | 9.992 8862 6 9 4.46 
20 | 354] 268 I 42.7 | ©O §0.9 | 152.77] —0.07 | 9.992 8585 6 5 8.54 
21 | 3551 269 2 49.5 I §7-5 | 152,80] 0.20 | 9.992 8330 6 I 12.63 
22 | 356] 270 3 57.1 3 49 | 152.83] —0.31 | 9.992 8096 5 57 16.72 
2313571271 5 541| 4 13.1 | 152.86] 0.40 | 9.992 7882 5 53 20.80 
24 13581 272 614.4] 5 21.9 | 152.89] 0.47 | 9.992 7686 5 49 24.89 
25 | 359] 273 7 23.9 | 6 31.2 | 152.91] —0.52 | 9.992 7507 5 45 28.98 
26 | 360] 274 8 33.9] 7 41.0 | 152.93] 0.53 | 9.992 7345 5 41 33.06 
27 | 3611 275 9 44.3 8 §1.1 | 152.94] 0.51 | 9.992 7200 5 37 37-15 
28 | 362 | 276 10 54.8 | 10 1.5 | 152.94] —0.47 | 9.992 7071 5 33 41.24 
29 | 363] 277 12 5.6 | II 12.0 | 152.95 0.40 } 9.992 6958 5 29 45-32 
30 | 364] 278 13 16.4 | 12 22.6 | 152.95 0.30 | 9.992 6863 § 25 49.41 
31 | 365 |] 279 14 27.1 | 13 33-1 | 152.94 0.19 | 9.992 6785 5 21 53.50 
32 | 366] 280 15 37.7 | 14 43.5 | 152.94] —0.07 | 9.992 6726 5 17 57.58 


Dis. for 1 Hour, 
—9°.8296. 
(Table II.) 


IV. 


Day of tle Month. 


Cs 


AN Sm 


on 


10 
If 
12 


13 
14 
15 


16 


17 
18 


19 
20 
21 


22 
23 
24 


25 
26 
27 


28 
29 
30 
31 


32 


SEMIDIAMETER. 
Noon. Midnight. 
1§ 27.§ | 15 21.3 
15 15-4 [15 9-9 
IS 49)/15 04 
14 56.6 | 14 53.5 
14 51.0 | 14 49.3 
14 48.3 | 14 48.0 
14 48.3 | 14 49.4 
14 §i.t | 14 §3-4 
14 56.3 | 14 59.6 
15 34/15 7:5 
15 18.9 | 15 16.4 
I5 21.13 | 15 25.8 
I5 390-5 | 15 35-1 
15 39-5 | 15 43.6 
15 47-5 | 15 §1.1 
15 54-4 | 15 57-3 
15 59-9 | 16 2.2 
16 4.2 | 16 5.8 
16 7.2 | 16 8.3 
16 9.1 | 16 9.6 
16 98] 16 9.7 
16 9.2 | 16 8.5 
16 7.3 | 16 5.6 
16 3.66/16 1 
15 58.1 | 15 54.7 
15 50.9 | 15 46.6 
15 42.0 | 15 37.2 
15 32.2 | 15 27.0 
15 21.9 {| 15 16.8 
I5 1.9] 15 7.3 
I5 3.0 | 14 59.1 
14 55-7 | 14 52.9 


DECEMBER, 19138. 
GREENWICH MEAN TIME. 


THE MOON’S 


HORIZONTAL PARALLAX. 


Noon. 


56 38.12 
55 53-60 
55 1§.05 


54 44.78 
54 24.20 
54 14.08 


54 14.44 
54 24.62 
54 43-54 


55 9-59 
55 49-73 
56 14.69 


56 49.16 
57 22.03 
57 51.58 


58 16.74 
58 37.10 
58 52.68 


59 3-75 
59 10.64 
59 13.30 


59 11.34 


59 3.98 | 


58 50.52 


58 30.41 
58 3-75 
57 31-45 


56 55.26 
56 17.52 
55 40-92 
55 8.14 


54 41.52 


Diff. for 
1 Hour. 





—1.938 
1.749 
1.446 


—1.067 


0.644 
—O.201 


+0.226 
0.615 


0.949 


+1.206 
1.372 
1.441 


+1.415 
1.310 
1.145 


+0.949 
0.747 
0.552 


+0.373 
0.201 


+0.018 


—0.189 
0.429 
0.698 


—0.978 
1.237 
1.442 


—1.557 
1.569 
1.462 
1.253 


—0.950 


Midnight. 


56 15.29 
55 33-41 
54 58.77 


54 33.22 
54 17.81 
54 12.98 


54 18.36 
54 33.08 
54 55-79 


55 24.66 
55 57-50 
56 32.01 


57 5-91 
57 37-30 
58 4.75 


§8 27.53 
58 45-47 
58 58.75 


59 7-71 
59 12.52 
59 12.94 


59 8.38 
58 58.06 


58 41.31 


58 17.86 
57 48.22 
57 13-70 


56 36.42 
55 58.90 
55 23-90 
94 53-92 


54 31.18 


Diff. for | Meridian of | Diff. for 
Greenwich. our. 


rt Hour. 


hd 
—1.859 
1.610 
1.264 


—0.858 
—0.422 
+0.016 


+0.426 


0.791 
1.089 


+1.301 
1.418 
1.440 


+1.373 
1.233 
1.049 


+0.848 


0.649 
0.460 


+0.287 
+0.1II 
—0.080 


—0.306 
0.560 
0.838 


—I.113 


1.349 
1.512 


—1.577 
1.530 
1.370 
1.113 


0.7790 


1387 


UPPER TRANSIT. | AGR. 


naAW f G3 OO 
ab 


oo GcoN] 
a 


Io 
II 


12 
13 
14 
TS 
16 


17 
18 


19 


20 


20 
21 


23 


. WN HO 


EX a, 


we 
Ota OO Co COG Ca Gown 


ANN 


w 
Pal Ah de 


bw Go 
NO 
Co 


16.7 


14.2 
13.2 
11.5 


7-3 
59.8 
49-4 


37-2 
24.6 
12.8 


3-4 
57: 
54.7 


54:5 


54-7 
6 


52.6 
46.5 
35.8 
20.8 


2.6 


mm 
2.24 


2.04 
1.86 


1.73 
1.64 
1.61 


1.63 
1.70 
1.82 


1.98 
2.16 
2.33 


2.44 
2.46 


2.39 


2.26 
2.12 
2.02 


1.97 
1.98 
2.05 


2.17 
2.32 
2.45 


2.52 
2.48 


2.34 
2.15 


1.96 
1.80 


1.69 


Noon. 


d 
3-4 
4-4 
5-4 


6.4 
7-4 
8.4 


9.4 
10.4 


11.4 


12.4 
13.4 
14.4 


15.4 
16.4 
17.4 


18.4 


19.4 
20.4 


21.4 
22.4 


23.4 


24.4 
25.4 
26.4 


27.4 
28.4 


29.4 


0.9 
1.9 
2.9 
3-9 


4:9 


138 DECEMBER, 1913. V. 
GREENWICH MEAN TIME. 


























. _ THE MOON’S RIGHT ASCENSION AND DECLINATION. 

Diff. Diff. Diff. Diff. 
Hour.| Right Ascension.| for Declination. for our.! Right Ascension.| for Declination. for 
1 Min, x Min. 1 Min. 1 Min. 
MONDAY t. WEDNESDAY 3. 
hme =°: 8 o ¢ ” " hm  =°s 8 or 8 ” 
oO | 19 38 36.57 | 2.3483 |S. 25 51 55-7 | 6.863] O | 21 22 42.41 | 1.9987 |S.18 15 41.7 | 11.650 
I | 19 40 57.24 | 2.3408 | 25 44 59.9 | 6.996] I | 21 24 42.14 | 1.9923 18 4 2.5 | 11.677 
2 | 19 43 17.46 | 2.9333 | 25 37 50.2] 7.127) 2 | 21 26 41.49 | 1.9861; 17 §2 19.9 | 11.792 
3 | 19 45 37-23 | 2.3258 | 25 30 44.7 | 7-257] 3 | 2% 28 40.47 | 1.9799; 17 40 33-5 | 11.806 
4 | 19 47 56.55 | 2.3183 | 25 23 25.4 | 7.3867 4 | 21 30 39.08 | 1.9738| 17 28 43.2 | 11.869 
5 | 19 5015.42 | 2.3107 25 15 58.4] 7-513] 5 | 21 32 37.33 | 12-9678, 17 16 49.2 | 11.932 
6 | 19 52 33.83 | 23031; 25 8 23.9] 7.6389 6 | 21 34 35.22 | 1.9618) 17 4 51.5 | 11.992 
7 | 19 54 51-79 | 22055] 25 O41.9| 7.761] 7 | 2% 36 32.75 | 1.9559; 16 52 50.2 | 12.052 
8 | 19 57 9.29 | 2.2878 | 24 52 52.6] 7.883] 8 | 2x 38 29.93 | 1.950r| 16 40 45.3 | ra.nar 
9 | 19 59 26.33 | 2.2803] 24 44 55.9) 8.006 f Q | 21 40 26.76 | 1.9443} 16 28 36.9 | 12.168 
10 | 20 1 42.92 | 2.2727| 24 36 52.0] 8.1247 10 | 2% 42 23.25 | 13-9387) 16 16 25.1 | 12.00% 
II | 20 3 59.05 | 22650! 24 28 41.0| 8242] II | 22 44 19.40 | 1.9330| 16 4 10.0 | 12.280 
12 | 20 6 14.72 | 2.2573| 24 20 23.0| 8.358] 12 | 21 46 15.21 | 1.9274] 25 51 51.5 | 12.335 
13 | 20 8 29.93 | 2.2497| 24 11 58.0] 8.473] 13 | 21 48 10.69 | 1.9219 | 15 39 29.8 | 12.388 
14 | 20 10 44.68 | 2.0420] 24 3 26.2] 8.586] 14 | 21 50 5.84 |1.9166( 15 27 4.9 | 120442 
15 | 20 12 §8.97 | 2.2344 | 23 5447.6 | 8.693) 15 | 21 52 0.68 | 1.9113} 15 14 36.9 | 12.492 
16 | 20 15 12.81 | 2.2268] 2346 2.4] 8.809] 16 | 21 53 55.20 | 1.9060/ 15 2 §.Q | 12.542 
17 | 2017 26.19 | 2.2192| 23 37 10.6| 8.918] 17 | 22 55 49.40 | 1.9008 | 14 49 31.8 | 12.592 
18 | 20 19 39.11 | g.2115| 23 28 12.3] 9.025] 18 | 21 57 43.29 | 1.8957| 14 36 54.8 | 12.640 
19 | 20 21 51.57 | 2.2039/ 2319 7.6) 9.131] 19 | 21 59 36.88 | 2.8907/ 14 24 15.0] 12.688 
20 | 2024 3.58 | 2.1963| 23 9 56.6| 9.236) 20 | 22 I 30.17 | 1.8857| 14 II 32.3 | 12.735 
21 | 20 26 15.13 | 2.1888 | 23 © 39.3| 93399 21 | 22 3 23.17 | 1.8808) 13 58 46.8 | 12.761 
22 | 20 28 26.23 | 2.3813 | 2251 15.9] 9.449 22 | 22 5§ 15.88 | 1.8761| 13 45 58.6 | 12.825 
23 | 20 30 36.88 | 2.1737 |S. 22 41 46.4 | 9.541] 23 | 22 7 8.30 | 2.8773 |S. 13 33 7.8 | 12.868 
TUESDAY 2. THURSDAY 4. 

© | 20 32 47.07 | 2.1662 |S.22 32 11.0| 9.6391 O | 22 g 0.44 | 1.8667 [S.13 20 14.4 [ 18.913 
I | 20 34 §6.82 | 2.1587 | 2222 29.7]| 9.7379 I | 22 10 $2.31 | 1.8622] 13 7 18.5 | 12.953 
2 | 2037 6.12 | 23512| 2212 42.6] 9.833] 2 | 22 12 43.90 | 1.8576] 12 54 20.0 | 12.995 
3 | 20 39 14.97 | 23438 22 249-7) 9-928 3 | 22 14 35-22 | 1.8532 12 41 19.1 | 13.035 
4 | 20 41 23.38 | 2.1363 | 21 52 51.2 | ro.car] 4 | 22 16 26.28 | 1.8489 | 12 28 15.8 | 13.074 
5 | 20 43 31.35 | 21293] 21 42 47.2 | 10.1z27 § | 22 18 17.09 | 1.8447] 12 15 10.2 | 19.112 
6 | 20 45 38.88 | 2.1218 | 21 32 37.7 | 10.2003] 6 | 22 20 7.64 | 1.8404 | 12 2 2.3 13.150 
7 | 20 47 45-97 | 2-1146| 23 22 22.8 | 10.293] 7 | 22 21 57.94 | 1.8363{ II 48 52.2 | 13.187 
8 | 20 49 52-63 | 2.1079; 21 12 2.6} 10.381] 8 | 22 23 48.00 | 1.8323] IT 3§ 39.9 | 13-223 
Q |} 20 §1 58.85 | 2.1002 2I I 37.1 | 10.467 Q | 22 25 37.82 | 1.8283 II 22 25.4 | 13.258 
10 | 20 54 4.65 | 2.0931} 2051 6.5 | 10.552] 10 | 22 27 27.40 | 1.8244| II Q 8.9 | 19.292 
II | 20 56 10.02 | 2.0860] 20 40 30.8 | 10.636] 1m | 22 29 16.75 | 1.8207] 10 55 50.3 | 13.326 
12 | 20 58 14.97 | 2.0790| 20 29 50.2 | 10.718] 12 | 22 31 5.88 | 1.8170| 10 42 29.8 | 13.358 
13 | 21 O 19.50 | 2.07270} 2019 4.6 | 10.800] 13 | 22 32 54.79 | 1.8133! 1029 7.3 | 13.390 
14 | 21 2 23.61 | 2.0650} 20 8 14.2 | 10.879] 14 | 22 34 43.48 | 1.8098] 1015 43.0 | 13.421 
15 | 2% 4 27.30 | 2.0598: | I9 §7 19.1 | 10.958] 15 | 22 36 32.97 | 1.8064 | 10 2 16.8} 13.452 
16 | 21 6 30.58 | 2.0513 | 19 46 19.3 | 11.036] 16 | 22 38 20.25 .| 1.8030 9 48 48.8 | 13.482 
17, | 21 8 33.45 | 2-045] 19 35 14.9 | 11.3127 17 | 22 40 8.33 | 1.7997 9 35 19.1 | 13.509 
18 | 21 10 35.92 | 2.0378; 19 24 5.9 | 11.1869 18 | 22 41 56.21 | 1.7964 Q 21 47.7 | 13.537 
19 | 21 12 37.99 | 2.0312| IQ 12 52.5 | 11.2608 19 | 22 43 43.90 | 1.7933 Q 8 14.6 | 13.565 
20 | 21 14 39.66 | 2.025 | IQ I 34.7 | 11.333] 20 | 22 45 31.41 | 1.7903 8 54 39.9 | 13.59% 
21 | 23 16 40.93 | 2.0179 | 18 50 12.6 | 11.404] 21 | 22 47 18.73 | 1.7873 8 41 3.7 | 13.617 
22 , 21 18 41.81 | 2.0114} 18 38 46.2 | 11.4749 22 | 2249 5§.88 | 1.7844 8 27 25.9 | 13.642 
23 | 21 20 42.30 | 2.000} 18 27 15.7 | 13.542] 23 | 22 50 52.86 | 1.786 8 13 46.7 | 13.666 
24 | 21 22 42.41 | 1.9987 S.18 15 43.1 | 11.610 24 | 22 52 39.67 | 1.7788 !S. 8 Oo 6.0] 13.689 
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) Diff. Diff. Diff. Diff. 
Hour.| Right Aacension.| for Declination, for [Hour. Right Ascension. | for Declination. for 
t Min. x Min. r Min. r Min. 
FRIDAY 5. SUNDAY 7. 

| h m 8 s °° ” ” -h mis 8 o 8 ” ” 

© j 22 §2 39.67 | 1.778 |S. 8 oO 6.0| 13.689] © | 0 16 25.23 | 1.7419 IN. 3 IT 11.9 | 14.032 
I | 22 §4 26.32 | 1.7762 7 460 24.0/ 3.71:2f ££] O18 9.78 | 1.7431 3 25 13.6 | 14.023 
2 | 22 56 12.81 | 1.7736 7 32 40.6 | 13.73% 2 | 0 19 54.40 | 1.7443 3 39 14.7 | 14.073 
3 | 22 §7 59.15 | 1.7712 7 18 §5.9 | 13.756f 3 | O 2% 39.10 | 1.7457 3 53 15-2 | 14.003 
4] 22 59 45.35 | 1.7687 7 5 9-9| 13-7771 4 | 0 23 23.88 | z.7471 4 7 15.1 | 13.993 
§ | 23 1 31.40 | 1.7663} * 6 51 22.7] 13.7068 § | 025 8.75 | 1.7486 4 21 14.4 | 13.982 
6 | 23 3.17.31 | 1.7642 6 37 34-4 | 13.815] 6 | 0 26 53.71 | 1.7508 4 35 12.9 | 13.969 
71 23 5 3-09 | 1.7619 6 23 44.9 | 13.83% — 7] 0 28 38.77 | 1.7578 4 49 10.7 | 13.957 
8 | 23 6 48.74 | 1.7998 6 9 54.3 | 13-8521 8 | 0 30 23.93 | 1.7536 5 3 7-7 | 13-943 
9 | 23 8 34.27 | 1.7578 § 56 2.7 | 13.8687 9 | 0 32 9.20 | 1.7556 517 3-9 | 13.929 
10 | 23 10 19.68 | 1.7559 5 42 10.1 | 13.885] ro | O 33 54.58 | 1.7573 5 30 59.2 | 13.914 
Ir | 23 12 4.98 | 1.754: 5 28 16.5 | 13.901 J 12 | 0 3§ 40.08 | 1.7593 5 44 53-6 | 13.899 
12 | 23 13 50.17 | 1.7528 5 14 22.0 | 13.916 12 | O 37 25.69 | 1.7613 5 58 47.1 | 13.883 
13 | 23 15 35.26 | 1.7506 5 ©O 26.6 | 13.931} 13 | O 39 11.43 | 1.7634 6 12 39.5 | 13.866 
14 | 23 17 20.24 | 1.7489 4 46 30.3 | 13.9045 | 14 | O 40 57.30 | 1.7656 6 26 31.0 | 13.849 
15 | 23 19 5.13 | 1.747% 4 32 33-2 | 13.9589 15 | O 42 43.30 | 1.7679 6 40 21.4 13.830 
16 | 23 20 49.93 | 1.7459 4 18 35.3 | 13.972 | 16 | 0 44 29.45 | 1.7703 6 54 10.6 | 13.822 
17 | 23 22 34.64 | 1.7446 4 4 36.7 | 13.9828 17 | 0 46 15.74 | 1.7727 7 7 58-7 | 13.701 
18 | 23 24 19.28 | 1.7433 3 50 37-4 | 13.9931 18 | 0 48 2.17 | 3.7752 7 21 45.5 | 13.770 
19 | 23 26 3.84 | .7¢ar| 3 36 37.5 | 14.003 19 | 0.49 48.76 | 1.7778} 7 35 31-1 | 13.749 
20 | 23 27 48.33 | 1.7410 3 22 37-0 | 14.023 f 20 | O 51 35.51 | 1.7805 7 49 15.4 | 13.797 
2I | 23 29 32.76 | 1.7400 3 8 35.9] 14.023] 21 | © 53 22.42 | 1.7832 8 2 58.3 | 13.704 
22 | 23 31 17.13 | 1.7390 2 54 34.2 | 14.038 § 22 | O55 9.49 | 1.7860 8 16 39.9 | 13.681 
23 | 23 33 1.44 | 1.7382 |S. 2 40 32.0 | 14.090] 23 | 0 56 56.74 | 1.7890 IN. 8 30 20.0 | 13.656 

SATURDAY 6. MONDAY 8. 

o | 23 34 45-70 | 1.7373 |S. 2 26 29.4 | 4.0471 O | 0 58 44.17 | 1.7920 [N. 8 43 58.6 | 13.63r 
I {| 23 36 29.91 | 1.7366 2 12 26.4 | 14.0537 I} © O 31.78 | 1.7950 8 57 35-7 | 13-605 
2! 23 38 14.09 | 1.7% I 58 23.0 | 4.060] 2] £ 2 19.57 | 1.7981 Q II 114.2 | 13.578 
3 | 23 39 58.23 | 1.7354 144 19.2 | 14.066] 31 1 4 7.55 | 1.8013 9 24 45.1 | 13.552 
4 | 23 41 42.34 | 1.7349 I 30 15.1 | 14.070] 4] I 5 55-72 | 1.8045 9 38 17.3 | 13.593 
5 | 23 43 26.42 | 1.7345 1 16 10.8 | 4.07%] 5 | I 7 44.09 | 1.8079 9 51 47.8 | 13.494 
6 | 23 45 10.48 | 1.7342 I 2 6.2 { 4.078 6] & 9 32.67 | 1.8114} 10 5 16.6] 13.464 
7 \ 23 46 54.52 | 1.7339 048 1.5 | 14.081) 7 | 112 21.46 | 2.8149| 10 18 43.5 | 13.433 
8 | 23 48 38.55 | 1.7338 O 33 56.5 | 14.083) 8 | 113 10.46 | 1.818] 10 32 8.6 | 13.408 
Q | 23 50 22.57 | 1.7337 O 19 §1.5 | 14.08% — 9 | I 14 §9-67 | 1.8221] 10 45 31.7 | 13.368 
to | 23 52 6.59 | 1.7387 |S. 0 5 46.4 | 14.085] 10 | 1 16 49.11 | 1.8258] 10 58 52.8 | 13.335 
Ir | 23 §3 50.61 | 1.7338 |N. oO 8 18.7 | r4.086 P rr | 1 18 38.77 | 1.8297| IX 12 I1.Q | 13.308 
IZ | 23 55 34.64 | 1.7389 O 2@ 23.9 | 14.086] 12 | I 20 28.67 | 1.8336] II 25 29.0 | 13.267 
13 | 23 57 18.68 | 1.7343 O 36 29.0 | 14.08 | 13 | 2218.80 | 1.8375] 11 38 .43.9 | 13.23% 
14 | 23 59 2.73 | 1-7344 O 50 34.0 | 14.083] 14 | I 24 Q.17 | 1.8415] 11 51 56.7 | 13.194 
153 | oO 0 46.81 | 1.7348 I 4 39.0} 4.08%] 15 | I 25 59.78 | 1.8456| I2 5 7.2 | 13.357 
16 QO 2 30.91 | 1.7353 r 18 43.8 | 14.078] 16 | 1 27 50.64 | 1.8498} 12 18 15.5 | 13.218 
17] O 415.04 | 2.7358 I 32 48.4 | 14.074] 17 | I 29 41.75 | 1.8540] 12 31 21.4 | 13.078 
18 O § 59.21 | 1.7365 1 46 52.7 | 14.070] 18 | I 31 33.12 | 1.8583} 12 44 24.9 | 13.038 
19 O 7 43-42 | 1.7374 2 © 56.8 | 14.066] Ig | I 33 24.75 | 1.8627{ 12 57 26.0 | 12.997 
0 | O 9g 27.67 | 1.798 215 0.6| 14.0607 20 | I 35 16.65 | 1.8672/ 13 10 24.6 | 12.955 
21 O II 11.97 | 1.7388 229 4.0| 14.0547 22 | £37 8.81 | 1.8717/ 13 23 20.6 | 12.912 
az | 0 12 56.33 | 1.7398 243 7-1 | 14.047] 22 | I 39 1.25 | 1.8763] 13 36 14.0 | 12.868 
23 O 14 40.75 | 2.7408 257 9-7 | 4.040 f 23 I 40 53.97 | 1.8809 13 49 4.7 | 12.8323 
24! © 16 25.23 | 3.7419 IN. 3 If 11.9 | 14.0928 24! 1 42 46.96 | 1.8856 |N.14q 1 52.7 | 12.777 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 














Right Ascension. “tor Declination. 

° TUESDAY g. 

hm =“°s3 8 o Ff F” 
I 42 46.96 | 1.8856 |N.14 1 52.7 
I 44 40.24 | 1.8905; 14 14 37.9 
1 46 33.82 | 1.8954 | 14 27 20.3 
1 48 27.69 | 1.9003} 14 39 59-7 
1 50 21.86 | 1.9053 |. 14 52 36.2 
I 52 16.33 | x91] 15 § 9.6 
I 54 IX.11 | 1.9156 T5§ 17 40.0 
156 6.20 | 1.9208] 15 30 7.2 
158 1.60 | 1.9261] 15 42 31.2 
I 59 57-33 | 3-934] 15 54 51-9 
2 1 53-37 | 3-938) 16 7 9.2 
2 349.74 | t.94a2} 16 19 23.2 
2 5 46.44 | 3.9477| 16 31 33.7 
2 743-47 |1-9533| 16 43 40.7 
2 9 40.84 | r.9590] 16 55 44.0 
2 11 38.55 | 1-9647| 17 7 43-7 
2 13 36.60 | 1.974%] 17 19 39.6 
2 15 35-00 | 1.9762 17 31 31.7 
217 33-75 | 1.98a2| 17 43 20.0 
219 32.86 | 1.988} 1755 4.3 
2 21 32.32 | 1.9940, 18 6 44.6 
2 23 32.14 | 2.0001] 18 18 20,8 
2 25 32.33 | 2.0062] 18 29 52.9 
227 32.88 | 2.ora3 [N.18 41 20.8 

WEDNESDAY 1o. 

2 29 33.81 | 2.0186 IN.18 52 44.4 
2 31 35-11 | 2048 | 19 4 3.6 
2 33 36.78 | 2.0310, 19 15 18.4 
2 35 38.83 | 2.0373 1g 26 28.7 
2 37 41-26 | 2.0437| 19 37 34-3 
2 39 44.08 | 2.0508; 19 48 35.3 
241 47.28 | 2.0566; I9 59 31.6 
2 43 §0.87 | 2.0631 | 20 10 23.1 
245 54.85 | 2.0697; 2021 7 
247 59.23 | 2.0762| 20 31 51.3 
250 4.00 | 2.0828, 20 42 27.9 
252 9.17 | 2.085 | 20 §2 59.3 
2 54 14.74 | 2.0962; 21 3 25.6 
256 20.71 2.1028| 21 13 46.6 
2 58 27.08 | 2.1096| 2124 2.3 
3 O 33.86 | 2.2164) 21 34 12.5 
3 241.05 | 2.1232 21 44 17.2 
3 448.64 | 2.13900} 21 54 16.3 
3 6 56.65 | 2.1368) 22 4 Q7 
3 9 5.06 | 23437] 2213 57-4 
3 11 13.89 | 2.1506 | 22 23 39.3 
3 13 23.13 | 23574 | 22 33 15.2 
315 32.78 | 2.1643 | 22 42 45.2 
317 42.85 | 2.1713; 2252 Q.1 
3 19 53-33 | 2.1781 IN.23 1 26.8 





Diff. 
for 
1 Min 


iia 


120977 
12.730 
12.682 
12.633 
12.§83 
12-532 
22.480 
12.427 
12.373 
12.817 
12.261 
12. 904 
12.146 
12.086 
12.035 
11.963 
11.900 
11.837 
11.972 
11.705 
11.637 
11.§69 
1I.500 
11.429 


11.357 
11.283 
1x.208 
11.132 
1r.056 
10.978 
10. 898 
10. 817 
10.735 
10.652 
10. 567 
10. 481 
10. 304 
10. 306 
10.216 
10, 124 
10.032 
9-938 
9- 84s 
9-747 
9-648 
9-549 
9-449 
9» 347 
9-248 


Hour. 


Cor] Qin & WH BD HO 


4 
oo 


EL all ll all eto 
© ON] OMS Ww AD 


NY Ww WN 
WN 


con Auf WWD HO 





Right Asceasion. 





Diff. 
for 
1 Min. 





Declination. 


THURSDAY ir. 


hm =°:3 
3 19 53-33 
322 4.22 
3 24 15.53 
3 26 27.26 
3 28 39.40 
3 30 51.96 
333 4-938 
3 35 18.32 
37 32.13 
9 46.35 
2 0.98 
4 16.03 
6 31.49 
8 47-35 
1 3.63 
3 20.31 
5 37-39 
7 54.88 
© 12.77 
2 31.06 
4 49-74 
7 «8.81 
9 28.28 
Ir 48.13 


> Ww 


wminnumh & pb 


PhD PP WW WWW & Ww Ww 


414 8.37 
4 16 28.99 
4 18 49.98 
4 21 11.35 
4 23 33-09 
4 25 55-19 
4 28 17.66 
4 30 40.48 
4 33 3-66 
4 35 27.18 
4 37 51-05 
4 40 15.25 
4 42 39.78 
445 4.64 
4 47 29.83 
449 55-33 
4 52 21.14 
4 54 47.25 
4 57 13-66 
4 59 40. 36 
5 2 734 
5 4 34.60 
5 7 @.14 
5 9 29.94 
5 1f 


It 57-99 


$s 
3.1781 |N.23 1: 26.8 


2.1850 
2.I9R0 
2. 1989 
2.2058 
a 2198 
2.2597 
2.9067 
8.2336 
2.0404 
2.2473 
2.2548 
2.2610 
2.2678 
&. 9747 
2.0813 
2.2881 
8.2948 
2. §0r§ 
2.3081 
2.9146 
2.9812 
2. 3%77 


23 Lo 38.3 
23 19 43-4 
23 238 42.3 
23 37 34-5 
23 46 20.2 
23 $4 $9-§ 
24 3 31.6 
24 If §7.1 
24 20 15.7 
24 28 87.8 
24 36 31.9 
24 44 29-5 
24 $2 19.5 
25 0 2.4 
25 7 37.8 
2515 5.8 
25 22 26.2 
25 29 39.0 
25 30 44.1 
25 43 41-4 
25 50 $0.7 
25 57 12.1 


2.9341 IN.26 3 48-5 
FRIDAY 12. 


a.s405 |N.26 ro 10.8 
2.3468; 26 16 27.8 
2.3530} 20 22 36.6 
2.3593 | 26 28 37.0 
2.3653 | 26 34 29.0 
9.3714 | 26 40 12.4 
2.3774 | 26 45 47-3 
2.3833} 26 §1 13.5 
2.3892 | 26 56 31.0 
2.399) 27 I 39.6 
2.4006 | 27 6 39.4 
2.4061 327 II 30.3 
a.4116| 27 16 12.1 
2.4171 | 27 20 44.8 
2.424 | 2725 8.4 
2.4276 | 27 29 22.8 
2.4387 | 27 33 27-9 
2.4377 | 27 37 23-6 
2.4426) 27 41 9.9 
2.4473 | 27 44 46.7 
2.4590| 27 48 14.0 
2.4567) 27 51 31.7 
9.4619 | 27 54 39-7 
2.4654} 27 57 38.0 
2.4697 IN.28 0 26.6 





5-937 
5°795 
5.652 
5-509 
5-364 
5.238 
5-070 
4-922 
4-778 
4.6az 
4-469 
4-317 
4.263 
4-007 
3.850 
8.692 
3- §34 
3- 37S 

$- B24 

§-O5$ 

@. 892 

2.706 


VU. 
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DECEMBER, 1913. 14] 
GREENWICH MEAN TIME. 
THE MOON'S RIGHT ASCENSION AND DECLINATION. 
Dif. oo Diff. Diff 
Right Ascension.| for Declination. for 
in. 1M. t Min. 
SATURDAY 13. © MONDAY 15. 

m 8 8 e 6 ad & h m g 8 { e ’ id Cd 
IX 57-99 | 2-4607|N.28 0 26.6/ 2928 | O | 7 12 42.85 | 2.5099 (N.26 53 12.8 | 5-578 
14 26.29 | 2.4738) 28 3 5.3) 2.563 I} 7 15 13-12 | 2.9031 | 2647 32.8! 5.746 
16 54.84 | 2.4777{ 28 § 34-1 | 2.998 J 2) 7:17 43.22 | 2.9003) 26 41 43.0| 5.914 
IQ 23.62 | a.985| 28 7 53.0] 2.032 1 3 | 7 20 13.15 | 2.4974) 26 35 43.2 | 6.082 
ZI 52.62 | 2.4852} 28 10 2.0! 2.065 | 4 | 7 2242.91 | 2.4943/ 26 29 33-1] 6.250 
24 21.84 | 2.4888) 2812 0.9/| 1.898] 5 | 725 12.48 | 2.492] 2623 :13.1 | 6.416 
26 51.27 | 2.49e8; 28 13 49.8 | 1.731 | 6 | 727 41.86 | 2.4880) 26 16 43.2] 6.581 
29 20.90 | 2.4955) 28 15 286! 1.962] 7 | 7 3011.04 | 2.4847!| 2610 3.4| 6.745 
31 50.73 | 2.4987} 28 16 57.2] 1.992] 8} 7 32 40.02 | 2.4819| 26 3 13.8) 6.909 
34 20.75 |s.gor7} 28 18 1§.6| 3.002 § 9 | 735 8.79 | 204777| 25 56 14.3 | 7-078 
36 50.94 | 2.9096) 28 19 23.8 | 1.051 | 10 | 7 37 37-34 | 24790] 2549 5.1 | 70284 
39 21.30 | @so73| 28 20 21.7| 0.88 | Ix | 740 5.67 | 2.4703! 25 41 46.2 7.395 
41 51.82 |2.9099| 28 21 9.4 | 0.78 | 12 | 7 42 33.78 | 2.4665) 25 3417.7! 7.555 
44 22.49 | 2-51 | 28 21 46.7 | 0.53; 1 13) 749 %1.65 | 2.4605| 25 26 39.6 | 7.72% 
46 53-31 | 3.5147; 28 22 13.6 | 0.360 f 14 | 7.47 29.28 | 2.4585/ 25 18 §2.0| 7.872 
49 24.26 | 2.5109} 28 22 30.1 | 0.288 1 15 | 7 49 96.67 | 2.4544| 25 10 §5.0| 8.028 
§I 55-34 | 2.5189} 26 22 36.2 |+o.ors $ 16 | 7 52 23.82 | 2.4900; 25 248.6] 8.18% 
54 26.54 | 2.5086) 28 22 31.9 |-o.1m 117 | 7 54 $0.70 | 2.49601 24 §4 32.9 | 8.389 
565 57.84 | 2.926) 28 22 17.1 | 0.954 § 18 | 7 57 17.33 | snery| 24 46 7.9] 8.493 
59 29.24 | a.saqx | 28 25 51.8] 0.90=9 J 19 | 7 $9 43.70 | 2.4973| 24 37 33.7 | 8.646 

2 0.73 | 25235| 28 21 16.0| 0.6%] 20 | 8 23 9.80 | 2.438 | 24 28 50.4 | 8.997 

4 32.30 | 2.9266! 28 20 29.7| 0.80 f a1 | 8 4 35.64 | 2.4083| 24 19 58.1 | 8.967 

7 394 | 23279; 28 19 32.8 | 1.097 | 22 | 8 7 1.20 | 2.4038| 24 10 56.8] 9.096 

9 35-65 | 2.sayo iN.28 18 25.3 | 1.218 § 23 | 8 9 26.49 | 2.4101 |N.24 1 46.6] 9.044 

SUNDAY 14. TUESDAY 16. 
612 7.42 | 256 |N.28 17 7.3 | 1.9880 Of 8 xt 81.49 | 2.4143 [N.23 52 27.5 | 90592 
6 14 39-23 | 32-5903) 28 15 38.7 | 1.965 | 2 | 8 14 16.21 | 2.4097!) 23 42 59.7 | 9.536 
617 11.08 | 2.530) 28 13 §9.5| 1.4421 2 | 8 16 40.65 | 2.4099! 23 33 23.2) 9.680 
6 19 42.95 |2-ss13{ 2812 9.7] 1.918) 3 | 819 4.80 | 2.4001) 23 23 38.1) 9.828 
6 22 14.84 | 2.5515| 2810 9.4] 2.093 § 4} 8 21 28.66 | 2.3952) 23 13 44.5 | 9-064 
6 24 46.73 |2ssr6{ 28 7 58.5) 2.071 | 5 | 8 23 92.22 | 2.9903| 23 3 42.4 | 10.105 
6 27 18.63 | 2.5316/ 28 5 36.9) 2.447] 61 8 2614.49 | 2.9853} 22 53 31.9 | 10.m49 
6 29 50.52 | 2.33t3| 28 3 4.8/ 2.623] 7 | 8 28 38.46 | 2.9803| 22 43 13.2 | 10.38: 
6 32 22.39 | 2.5s09| 28 © 22.1] 2.80) 8 | 8 3r 1.13 | 2%3753| 22 32 46.2 | 10.538 
6 34 54-23 | 2.5941 27 57 28.8) 2.9761 9 | 8 33 23-§0 | 2.3703) 22 22 I1.1 | 10.653 
6 37 26.04 | 2.5298| 27 54 25.0/ 3.192 § 10 | 8 35 45.56 | 2.3652( 22 11 27.9 | 10.786 
6 39 57.81 | 25290] 27 51 10.6) 3.98] rx | 8 38 7.32 | 2.3601; 22 © 36.8 | 10.917 
6 42 29.52 | 2.5279] 27 47 45.7 | 3.503 1 12 | 8 40 28.77 | 2.3849} 21 49 37.8 | 11.048 
645 1.16 | 25268] 27 44 10.3 | 3.68913 | 8 42 49.91 | 203498) 22 38 31.0 | 11.178 
6 47 32-73 | 25255 | 27 40 24.3 | 3.893 1 14 | 8 45 10.75 | 2.3447| 21 27 16.5 | 11.306 
6 50 4.22 | 2.9442] 27 3627.9 | 4.08 7 15 | 8 47 31.28 | 2.3996) 21 15 54.3 | 110433 
6 §2 35.63 | 2.5287} 27 32 21.0] 4.200 | 16 | 8 49 51.50 | 2.3344] 21 4 24.6 | 11.558 
655 6.95 | 25a | 2728 3.7] 4.376417 | 852 13.41 | 2.9293 | 20 52 47.4 | 11.682 
6 57 38.16 | 2sr93| 27 23 38.9 | 4.599 1 18 | 8 54 31.0% | 2.5241] 2041 2.8 | 11.804 
7 © 9.26 | 25173; 2718 57.8] 4.722 | 19 | 8 56 §0.30 | 2.818 | 20 29 10.9 | 11.924 
7 240.24 | 25153| 2714 9-3] 4-804 § 20 | 859 9.28 | 2.3138 | 20 17 11.9 | 12.043 
7 § 11.10 | 2.5192 27 9 10.5| 5.066 [ 2I Q I 27.95 | 2.9086 ZO 5 5.7 | 12.164 
7 741.83 | 25109} 27 4 1.4] 5-237 | 22 { Q 3.46.31 | 2.9034] I9 52 52.5 | 12.2878 
7 10 12.42 | 25085} 26 58 42.1] 5.408 § 23 | 9 6 4.36 | 2.2983) 19 40 32.3 | 12.393 
7 12 42.85 | 2.3099 IN.26 53 12.5! 5.578 1 24! g 8 22.10 | 2.0932 IN.19 28 5.3 | 12.507 
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DECEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Ascension. 





Diff. 
for 
Min. 





Declination. 


WEDNESDAY 17. 


hm =°.8 8 o " 
g 8 22.10 | 2.2932 IN.19 28 5.3 
Q 10 39.54 | 2.2881 | I9 15 31.5 
Q 12 56.67 | 2.2890; 19 2 51.0 
Q 15 13.50 | 2.2780 | 18 50 4.0 
Q 17 30.03 | 2.2799; 18 37 10.4 
9 19 46.25 | 2.2678 | 18 24 10.5 
922 2.17 |2.2608| 18 1 4.2 
9 24 17-79 | 2.2579| 17 57 51-7 
Q 26 33.12 | 2.2532! 17 44 33.0 
g 28 48.16 | 2.2¢82/ 1731 8.3 
9 31 2.90 | 2.2933] 17 17 37.6 
9 33 17-35 | 2-238) I7 4 1.0 
9 35 31-51 | 2.2937| 16 50 18.7 
9 37 45-39 | 2.2289 | 16 36 30.7 
9 39 58.98 | 2.2242! 16 22 37.0 
Q 42 12.29 | 2.2196| 16 8 37.9 
9 44 25-33 | 2.2150; 15 54 33-4 
9 46 38.09 | aaa | 15 40 23.5 
9 48 50.58 | 2.00399; 1526 8.4 
9 51 2.80 | aa015| 15 11 48.2 
9 53 14.76 | 2.1971] 14 57 22.9 
9 55 26.45 | 2.1987) 14 42 52.6 
9 §7 37-88 | 2.38%) 14 2817.5 
9 59 49.06 | 2.1842 IN.14 13 37.6 
THURSDAY 18. 
IO 1 59.98 | 2.1800 [N.13 58 53.0 
Io 410.66 | s.1759| 1344 3-7 
10 6 21.09 | 2.1718} 13 29 9.9 
10 8 31.28 | 2.1679| 13 14 11.7 
IO 10 41.24 | 2.1640| 11259 9.2 
10 12 §0.96 | 2.1601] 1244 2.4 
TO 15 0.45 | 2.1963 12 28 51.5 
IO IZ 9.72 | 2.1527] 12 13 36.5 
10 19 18.77 | 2.1490] 11.58 17.5 
IO 21 27.60 | 2.1455 | II 42 54.7 
10 23 36.23 | 2.1421] I1 27 28.0 
10 25 44.65 | 2.1385} 1 Ir 57.6 
10 27 52.85 | 2.1351 { 10 56 23.6 
10 30 0.86 | 2.1319 | 10 40 46.0 
10 32 8.68 | 2.1287| 1025 5.0 
10 34 16.31 | 2.x256| 10 Q 20.6 
10 36 23.75 | 2.1225 9 §3 33.0 
10 38 31.01 | 2.1196 9 37 42.2 
10 40 38.10 | 2.1167 9 21 48.3 
IO 42 45.02 | 2.1139 9 5 §1.3 
10 44 §1.77 | 2.1112 8 49 §1.4 
10 46 58.36 | 2.1086 8 33 48.7 
10 49 4.80 | 2.1060 8 17 43.2 
IO 51 11.08 | 2.1035 8 1 35.1 
IO 53 17.22 | aerorz IN. 7 45 24.4 





Diff. 
for 
Z 


Min. 


itd 
12.507 
12.619 
12.729 
12.837 
12.944 
132052 
13.157 
13.260 
13. 362 
13.462 
13.961 
13.658 
13.753 
13.847 
13.940 
14.030 
14-320 
14.208 
14.994 
140879 
14.463 
14.545 
14.625 
14-705 


14.783 
14-858 
14-933 
55.006 
15.078 
15.148 
15.216 
15.283 
15.348 
1$.413 
15-476 
15-537 
15-597 
15.655 
15.721 
15.767 
15.821 
25.873 
15.924 
150974 
16.022 
16.068 
16.113 
16.157 
16.199 
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Diff. 
Right Ascension.| for Declination. 
° t Min. 
FRIDAY 19. 
hm 8 ; °° ° ” 
10 §3 17.22 | 2.2012 IN. 7 45 24.4 
IO 55 23-22 | 2.0988 7 29 11.2 
10 57 29.08 | 2.0967 7 12 55.6 
10 59 34-82 | 2.096) 6 56 37.7 
It I 40.43 | 2.0925 6 40 17.5 
Il 3 45-92 | 2.0905 6 23 55.2 
II 5 51.29 | 2.0867 6 7 30.9 
Ir 7 56.56 | 2.0869 551i 4.6 
II IO 1.72 | 2.0853 5 34 36.4 
Ir 12 6.79 | 2.0837 518 6.3 
It 14 11.76 | 2.08az 5 1 34.5 
It 16 16.64 | 2.0807/ 445 I.1 
1r 18 21.44 | 2.0793 4 28 26.2 
It 20 26.16 |a.078r| 411 49.8 
II 22 30.81 | 2.0769| 3 55 12.0 
II 24 35-39 | 2.0758} 3 38 33.0 
II 26 39.Q1 | 2.0749 3 21 52.7 
11 28 44.38 | 2.074x 3 511.3 
II 30 48.80 | 2.0733 248 28.9 
II 32 53.17 | 2.0735 2 31 45-5 
IT 34 57-50 | 2.07%9 215 1.3 
II 37. 1.80 | 2.07% 1 58 16.3 
II 39 6.07 | 2.0710 I 41 30.6 
II 4I 10.32 | 8.0707 IN. 1 24 44.3 
SATURDAY 20. 
II 43 14.56 | 2.0703 IN. 1 7 57.4 
11 45 18.78 | 2.0703] © 5% 10.1 
II 47 23.00 | 2.0703 | © 34 22.5 
Il 49 27.22 | 2.0704 0 17 34.6 
IX 51 31.48 | 2.0705 IN.0 0 46.5 
Il §3 35-68 | s.o707 |S.0 16 1.7 
II §5 39-93 | 2-o7z2 O 32 49-9 
Il 57 44.21 | 2.0715] 0 49 38.1 
II §9 48.51 | 2.0720 rt 6 26.1 
12 1 §2.85 | 2.0727 I 23 13.8 
IZ 3 57-23 | 2.0733 140 1.2 
IZ 6 1.65 | 2.0742 1 56 48.3 
12 8 6.13 | 2.0751 213 34.8 
I2 10 10.66 | 2.0760 Z 30 20.7 
IZ 12 15.25 | 2.0771 247 6.0 
12 14 19.91 | 2.0783| 3 3 50.5 
12 16 24.65 | 2.0796 3 20 34.2 
12 18 29.46 | 2.0809 3 37 160.9 
IZ 20 34.36 | 2.0824 3 53 58.6 
IZ 22 39-35 | 2.0839 4 10 39.2 
12 24 44.43 | 2.0855 4 27 18.7 
12 26 49.61 | 2.083] 443 56.8 
I2 28 54.90 | 2.0891 5 O 33.6 
12 3I 0.30 | 2.0910 517 g.0 
12 33 5-82 | 2.0990 |S. 5 33 42.8 





EN ea a 


Diff. 
for 
1 Min. 


36.199 
16.240 
216.279 
16. 317 
16.854 
16. 388 
16.422 
16.455 
16. 486 
16.515 
16.543 
36. 569 
16. 594 
16.628 
16.640 
16. 661 
16.681 
36.698 
16.725 
16.730 
16.743 
16.756 
16.767 
16.977 


16.785 
16.791 
16.796 
16.800 
16.802 
16.803 
16.803 
16.808 
16.798 
16.993 
16.787 
16.780 
16.770 
16.760 
16.758 
16.735 
16.720 
16.703 
16. 686 
16.667 
16.647 
16.624 
26. 602 
36. 577 
16. 550 
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DECEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 








Diff. 
Right Ascension.| for Declination. 
1 Min. 
SUNDAY 21. 

h m 8 8 ° o id 

12 33 5-82 | 2.0990 |S. 5 33 42.8 
IZ 35 11.46 | 2.0951 5 50 15.0 
IZ 37 17-23 | 20973 6 6 45.4 
IZ 39 23-14 | 2.0996 6 23 14.1 
12 41 29.18 | 2.1019 6 39 40.9 
IZ 43 35-37 | 2104} 656 5.7 
IZ 45 41.71 | 2.1069 7 12 28.4 
12 47 48.20 | 2.1095 7 28 48.9 
IZ 49 54.85 | 2.1193 745 7-2 
IZ 52 1.67 | 2.2150 8 1 23.2 
12 54 8.65 | 9.1178 8 17 36.8 
12 56 15.81 | 2.1209 8 33 47.8 
12 58 23.16 | 2.1240 8 49 56.3 
I3 0 30.69 | 2.2871 9 6 2.0 
13 2 38.41 | 2.1303 922 5.0 
13 4 46.32 | 2.1396 938 5-1 
13 6 54.44 | 2.1370] 9 54 2.2 
13 Q 2.76 | a.1404| 10 9g 56.2 
13 11 11.29 | a.x4g0] 10 25 47.1 
13 13 20.04 | 2.1476] 1041 34.7 
13 15 29.00 | 2.1513] 10 57 19.0 
13 17 38.19 | 2.15951 | II 12 59.9 
13 19 47-613 | a15390} 121 28 37.2 
13 21 $7.27 | 2.1609 |S. II 44 10.9 

MONDAY 22. 

13 24 7.16 | 2.1669 [S. 11 §9 41.0 
13 26 17.30 | a.3x710| I215 7.2 
13 28 27.68 | 2.1751 | 12 30 29.5 
13 30 38.32 | 21793| 1245 47.8 
13 32 49-20 | 2.3837 13 I 2.0 
13 35 0.35 | 2188, 13 1612.1 
13 37 11.77 | 1925] 13 31 17.9 
13 39 23-45 | 21969) 13 46 19.3 
13 41 35-40 | 2.20% | 14 I 16.3 
13 43 47-62 | 2.0061| 1416 8.7 
13 46 0.13 | 2.2108| 14 30 56.4 
13 48 12.92 | 2ar55| I4 45 39.4 
13 50 25.99 | 2.2203] 315 017.6 
13 52 39-35 | 2.2252] 15 14 50.8 
13 54 53-01 | 2.2302] 15 29 18.9 
13.57 6.97 | 22351 | 15 43 41.9 
13 59 21.22 | 22401} 15 57 59-7 
14 1 35.78 | 2.2452] 1612 12.1 
14 3 §0.64 | 2.2503] 16 26 19.1 
1q 6 5.81 | 2.2555| 16 40 20.6 
14 8 21.30 | 2.20607| 16 54 16.5 
14 10 37.10 | 2.2659{ 17 8 6.7 
14 I2 53-21 | 2.2712] 17 21 §1.1 
14 15 9.64 | 2.2765| 17 35 29.5 
14 17 26.39 | 2.28:8/S.17 49 1.9 





Diff. 
for 
t Min. 


16.550 
16.522 
16.493 
16.462 
16.430 
16.396 
16. 360 
16. 323 
16.286 
36, 247 
16.205 
36. 362 
16.118 
16.073 
16.026 
15-977 
15.926 
15-874 
15-821 
15.766 
15.7130 
15.652 
15.592 
150532 


350469 
35-404 
35-338 
15.272 
1$ 2203 
1§.132 
15.060 
142987 
140912 
14-834 
14-756 
140677 
24-595 
140511 
14.426 
14-340 
140252 
14. 162 
14.071 
13.978 
13-884 
13.788 
13.690 
13.59% 
13.489 
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i 
for 
rt Mi 





Declination. 


TUESDAY 33. 


hm=“°s 

14 17 26.39 
14 19 43-46 
14 22 0.86 
14 24 18.59 
14 26 36.64 
14 28 55.03 
14 31 13-75 
14 33 32.80 
14 35 52-19 
14 38 11.91 
14 40 31.96 
14 42 $2.35 
14 4§ 13.08 
14 47 34-15 
I4 49 55-55 
14 §2 17.29 
14 54 39-37 
1457 1.78 
14 59 24.53 
15 1 47.61 
1I§ 411.03 
15 6 34.78 
15 8 58.87 
15 Il 23.28 


15 13 48.03 
15 16 13.10 
15 18 38.50 
1521 4.22 
15 23 30.26 
15 25 50.61 
15 28 23.28 
15 30 50.27 
15 33 17.56 
15 35 45-16 
15 38 13.05 
T5 40 41.25 
1543 9-74 
15 45 38.52 
15 48 7.59 
15 50 36.94 
15 53 6.56 
15 55 36.45 
15 58 6.61 
16 0 37.03 
16 3 7.70 
16 5 38.62 
16 8 9.78 
16 10 41.18 
16 13 12.81 


s 
2.2818 
a. 2872 
2.2927 
2.2982 
2. 3037 
&. 3092 
2.3147 
2. $203 
2.3259 
2.3314 
2.3370 
203427 
2.9483 
2.3539 
23595 
2. 9652 
2. 3708 
2 3763 
2. 3819 
2.3875 
2.3932 
2. $987 
2.4042 


S.17 49 1.9 


18 228.2 
18 15 48.3 
18 29 2.1 
18 42 9.5 
18 55 10.4 
19 8 4.7 
19 20 52.4 
19 33 33-2 
19 46 7.2 
19 58 34.2 
20 10 54.1 
20 23 6.9 
20 35 12.4 
20 47 10.5 
20 59 1.2 
2I 10 44.3 
21 22 19.8 
21 33 47.6 
2145 7-5 
az 56 19.5 
22 7 23-5 
22 18 19.4 


2.4097 |S.22 29 7.2 
WEDNESDAY 24. 
2.4152 [5.22 39 46.7 


2.4206 
2.4260 
2.4313 
2.4366 
2.4418 
2.4472 
224523 
204574 
2.4624 
&. 4674 
204724 
2.4773 
2.4821 
2.4868 
2.4914 
2.4959 
2. 5004 
2.5048 
2. 5091 
2. 5132 
2.5173 
2.5213 
2.5252 


22 50 17.8 
23 0 40.4 
43 10 54-5 
23 20 59-9 
23 30 56.7 
23 40 44.6 
23 50 23-7 
23 59 53.8 
24 9 14.9 
24 18 26.8 
24 27 29.5 
24 36 23.0 
2445 7-1 
24 53 41.8 
25 2 6.9 
25 10 22.5 
25 18 28.4 
25 26 24.5 
25 34 10.9 
25 41 47-4 
25 49 14.0 
25 56 30.7 
26 3 37-3 


2.5290 |S. 26 10 33.7 


143 


Diff. 
rt Min. 


” 
13.489 
13-387 
13.283 
13.177 
13.069 
12.960 
12.850 
120937 
12.623 
12.908 
12. 99% 
12-272 
12.152 
12.030 
12.907 
11.782 
33.655 
11.527 
11.997 
11,266 
21.133 
11.000 
10. 864 
10.727 


10. 588 
10.448 
10. 306 
10,163 
10.018 
9-873 
9-725 
9-577 
Qe 427 
9- 275 
Q- 122 
8.968 
8.813 
8.657 
8.498 
8.339 
8.179 
8.017 
7-854 
7.691 
7.§26 
7-361 
70194 
72025 
6.856 
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DECEMBER, 1913. 
GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 











Diff. Diff. 
Right Ascension.| for Declination. for 
1 Min. 1 Min. 
THURSDAY 25. 
h m s 8 o !' ” ” 
16 13 12.81 | 2.5290 |S. 26 10 33.7 | 6.856 
16 15 44.66 | 2.5327] 26 17 20.0 | 6.686 
16 18 16.73 | 2.5363] 26 23 §6.0| 6.515 
16 20 49.01 | 2.5397| 26 3021.8 | 6.344 
16 23 21.49 | 2.54299 | 26 36 37.3 | 6.172 
16 25 54.16 | 2.5462| 26 42 42.4 | 5.998 
16 28 27.03 | 2.5492] 26 48 37.0 | 5.823 
16 31 0.07 | a.ssar| 26 54 21.1 | 5.648 
16 33 33-28 | 2.5549 | 26 59 54.7 | 5.472 
16 36 6.66 | 2.5577) 27 § 17.7] 5.995 
16 38 40.20 | 2 $602| 27 10 30.1 | 5.118 
16 41 13.88 | 2.5625 | 27 15 31.9 | 4.941 
16 43 47.70 | 2.5648 | 27 20 23.0] 4.762 
16 46 21.65 | 2.5669! 2725 3.3 4-883 
16 48 58.73 | 2.5689 | 27 29 32.9 | 4.403 
16 §1 29.92 | 2.5707} 27 33 51.6 | 4.222 
16 54 4.22 | 2.5704 | 27 37 59.5 | 4.042 
16 56 38.61 | 2.57399 | 27 41 56.6 | 3.86: 
16 59 13.09 | 2.5752 | 27 45 42.8 3.679 
17 1 47.64 | 2.5764 | 27 49 18.1 | 3.497 
17 4 22.26 | 2.5775] 27 52 42.5 | 3.315 
17 6 56.94 | 2.5785 | 27 55 55.9 | 3.133 
17 9 31.68 | 2.5792 | 27 58 58.4 | 2.950 
17 12 6.45 | 2.5798 |S.28 1 49.9 | 2.767 
FRIDAY 26. 
17 14 41.25 | 2.3802 |[S.28 4 30.5 | 2.58% 
17 17 16.07 | 2.5803 | 28 7 0.0] 2.401 
¥7 19 50.gO | 2.5803 | 28 9g 18.6 | 2.218 
17 22 25.73 | 2.5604 | 28 rz 26.1 | 2.034 
17 25 0.55 | 2.s802| 28 13 22.7] 1.852 
17 27 35-35 | 2-5798| 2815 8.3] 1.668 
17 30 10.13 | 2.5792 | 28 16 42.9 | 1.485 
17 32 44.86 | 2.578§| 2818 6.5] 1.302 
17 35 19-55 | 25777} @8 19 19.1 | 1.118 
17 37 54.18 | 2.5766| 28 20 20.7 | 0.936 
17 40 28.74 | 2.5754 | 28 21 II.4| 0.753 
17 43 3-23 | a-57qt | 28 21 51.1 | ovsprx 
17 45 37-63 | 2.5795 | 28 22 19.9 | 0.389 
17 48 11.93 | 2.5707) 28 22 37.8 | 0.207 
17 50 46.12 | 2.5688 | 28 22 44.8 '-0.026 
17 53 20.19 | 2.5668 | 28 22 40.9 |+o.155 
17 55 54-13 | 2-5646| 28 22 26.2 | 0.336 
17 58 27.94 | 2.5623 | 28 22 0.6| 0.536 
18 x 1.61 | 2.5598 | 28 21 24.3 | 0.604 
18 3 35.12 | 2.5572 28 20 37.3 | 0.873 
18 6 8.46 | 2.5543 | 28 19 39.5] 1.052 
18 8 41.63 | 2.5513} 28 18 31.1 | 1.229 
18 11 14.62 | 2.5482} 2817 12.0 | 1.407 
18 13 47.41 | 2.5449 | 28 15 42.3 | 1.583 
18 16 20.00 | 2.544 '8.28 14 2.1 | 1.758 


our, 
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Diff. 
Right Ascension.| for Declination. 
x Min 
SATURDAY 27. 
hm “ss 8 °° “ 
18 16 20.00 | 2.5414 |S.28 14 2.1 
18 18 52.38 | 2.5378) 28 12 11.3 
18 21 24.54 | 2.5342| 28 10 10.1 
18 23 56.48 | 2.5303| 28 7 §8.5 
18 26 28.17 | 2.5262] 28 § 36.5 
18 28 59.62 | 2.5221! 28 3 4.1 
18 31 30.82 | a.5r78| 28 0 21.5 
18 34 1.76 | 2.5234 | 27 57 28.7 
18 36 32.43 | 2.5088] 27 54 25.8 
18 39 2.82 | 2.9042; 27 51 12.8 
18 41 32.93 | 2.4993| 27 47 49.7 
18 44 2.74 | 2.4944 27 44 16.7 
18 46 32.26 | 2.4894! 27 40 33.8 
18 49 1.47 | 2.482! 27 36 41.0 
18 §1 30.36 | 2.4788! 27 32 38.5 
18 53 58.93 | 2.4785 | 27 28 26.3 
18 56 27.18 | 2.4680| 2724 4.5 
18 58 55.09 | 2.4623| 27 19 33-1 
Ig 1 22.66 | 2.4567| 27 14 52.2 
19 3 49.89 | 2.459088! 27 10 1.9 
Ig 6 16.76 | 2.4049) 27 § 2.3 
19 8 43.28 | 2.43990] 26 59 53-4 
IQ II 9.44 | 2.4328| 26 54 35.3 
19 13 35.22 | 2.4266 |S.26 49 8.1 
SUNDAY 28. 

| 19 16 0.63 | 2.4203 |S. 26 43 31.9 
19g 18 25.66 | 2.4140] 26 37 46.7 
TQ 20 §0.31 | 2.4076| 26 31 52.7 
IQ 23 14.57 | 2.4011 | 26 25 49.9 
IQ 25 38.44 | 2.3946] 26 19 38.4 
19 28 1.92 | 2.3879] 26 13 18.3 
19 30 24.99 | 2.38:2| 26 6 49.7 
IQ 32 47.66 | 2.3744 26 012.6 
19 35 9-92 | 2.3676) 25 §3 27.1 
19 37 31-77 | 2-3607| 25 46 33.4 
TQ 39 §3-20 | 2.3537; 25 39 31.§ 
IQ 42 14.21 | 2.3467| 25 32 21.5 
19 44 34.81 | 2.3397| 25 25 3-4 
19 46 54.98 | 2.3326} 25 17 37-4 
19 49 14.72 | 2.3855] 25 10 3.6 
IQ §1 34.04 | 2.31%] 25 2 22.0 
Ig 53 52-93 | 2.3112 | 24 54 32.8 
19 56 11.39 | 2.3090 24 46 36.0 
19 58 29.41 | 2.2967] 24 38 31.7 
20 O 46.99 | 2.284 | 24 30 20.0 
20 3 4-14 | 2.2822 24 22 41.0 
20 5 20.85 | 2.2748] 24 13 34.8 
20 7 37-12 | 2.2675| 24 5 1.5 
20 Q §2.95 | 2.2602 | 23 56 21.1 
20 12 8.34 | 2.2528 |S. 23 47 33.8 





Diff. 
for 
z Min. 


1.758 
1.933 
2.107 
2.281 
2453 
2.624 


2.964 
3.133 
3-301 
3-468 
3-633 
3-797 
30961 
4-123 
4.984 
4-443 
4-602 
4.760 
4-916 
5.071 
$- 225 
5-377 
5-528 


5.676 
5-627 
5-973 
6.219 
6.263 
6.406 
6. $47 
6.688 
6.887 
6.963 
7-099 
7+ 234 
7- S67 
7-498 
7-&28 
7:737 
7-883 
8.009 
8.133 
8.256 
8.377 
8.496 
8.614 
8.731 
8.846 


XII. 


Hoar.| Right Ascension. 


© ON AU db Ww DH O 





GREENWICH MEAN TIME. 


DECEMBER, 1913. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





Diff. 
for 
x Min. 





Declination. 


MONDAY 29. 


hmsé$s‘s s . ” 
20 12 8.34 | 2.2528 |S.23 47 33.8 
20 14 23.29 | 2.2455] 23 38 39.6 
20 16 37.80 | 2.2384] 23 29 38.7 
20 18 51.87 | 2.9308} 28 20 31.1 
20 21 5.50 | 2.2234 | 23 11 16.9 
20 23 18.68 | 2.0161 | 23 1 56.2 
20 25 31.43 | 2.0088 | 22 52 29.1 
ZO 27 43-73 | 220% | 22 42 55.7 
20 29 55.60 | 2.1942 | 22 33 16.1 
ZO 32 7.02 | 2.1867; 22 23 30.3 
20 34 18.00 | 2.1799 | 22 13 38.4 
! 20 36 28.55 | 21722] 22 3 40.6 
20 38 38.66 | 9.1648] 21 53 36.8 
20 40 48.33 | 2.1576] 21 43 27.3 
ZO 42 57.57 | 21504 | 21 33 12.1 
20 48 6.38 | 2.1433} 21 22 51.2 
20 47 14.76 | 2.1361 | 21 12 24.9 
ZO 49 22.71 | a.1988 | 21 I 531 
2O §1 30.23 | 2.3418 20 §1 15.9 
20 53 37-33 | 2-1147| 20 40 33.4 
2O 55 44.00 | 2.1077] 20 29 45.7 
20 $7 50.25 | 2.1007| 20 18 52.9 
20 59 56.08 | 2.0998 | 20 7 55.1 
2I 2 1.50 | 9.0868 |S.19 §6 52.3 
TUESDAY 30. 
21 4 6.50 {2.0709 |S. 19 45 44.7 
2% 6 11.09 | 8.0731 | I9 34 32.3 
2X 8 15.27 | 2.0663/ I9 23 15.1 
21 10 19.05 | 2.0596} 19 IT 53-4 
ZI 12 22.42 | 2.0588} 39 0 27.1 
2X 14 25.39 | a.0462| 318 48 56.3 
a1 16 27.97 | s.0397| 18 37 21.2 
21 18 30.15 | a.0331 | 18 25 41.8 
ZI 20 31.94 | 2.0266} 18 13 58.2 
21 22 33-34 | 2.0204, 18 2 10.3 
ZI 24 34.36 | 2.0138; 17 §0 18.4 
2X 26 34.99 | 2.007g| 317 38 22.5 
21 28 35.25 | 2.0012} 17 26 22.6 
ZI 30 35.13 | r.9999] 17 14 18.9 
ZI 32 34.64 | 2.9888! 17 211.4 
21 34 33-79 | 1.987} 1650 0.2 
ZI 36 32.57 | 1.9767} 16 37 45.4 
21 38 30.99 | 1.9708| 16 25 27.0 
2I 40 29 06 | 1.9649/ 1613 5.1 
21 42 26.78 | 1.9591} 16 0 39.8 
2 44 24.15 | 1.9533] 15 48 11.1 
21 46 21.17 | 1.9475} 15 35 39.2 
2x 48 17.85 | x.9419| 15 23 3-9 
ZI 50 14.20 | 1.9363 | 15 10 25.5 
2I §2 10.23 | 1.9908 |S. 14 57 44.1 


1913—I10 


Diff. 
for 
t Min. 


td 
8.846 
8.959 
Q.O71 
g. 18 
929 
9.398 
Qe 304 
9. 608 
9732 
9.814 
9-914 
10.013 
10, 111 
10. 206 
10. 301 
10.393 
10. 484 
10.57§ 
10.664 
10.753 
10. 838 
10.924 
11,005 
11,087 


11. 167 
11.247 
110324 
13.400 
12.476 
11.549 
11.621 
11.693 
11.763 
31.831 
11.898 
37.965 
12.030 
12.093 
12.156 
12.917 
12.277 
12.336 
12.393 
12.450 
12. 506 


12, 560 | 


12.613 
12.665 
212.716 


Hour.) Right Ascension. 


© ON AM Hh WN MO 





Diff. 
for 
Min. 





Declination. 


WEDNESDAY 31. 


hmeé=“°s 
2I §2 10.21 
2154 5.90 
213 56 1.26 
21 §7 56.30 
2I 59 51.03 
22 1 45-45 
22 3 39.56 
22 5 33-37 
22 7 26.89 
22 Q 20.11 
22 IL 13.04 
2213 §.69 
22 14 58.05 
22 16 50.14 
22 18 41.96 
22 20 33.5% 
22 22 24.80 
22 24 15.83 
2226 6.61 
22 27 57.14 
22 29 47.42 
22 31 37-47 
22 33 27.28 
22 35 16.86 


1.9308 |S.14 57 44.1 


1.9254 
2.9200 
1.9248 
1.9096 
1.9044 
1.8993 


2.8442 
1-840x 
1.8361 
1.8382 
1.8383 


14 44 59.6 
14 32 12.2 
14 19 21.9 
14 6 28.7 
13 53 32.8 
T3 40 34-2 
13 27 32.9 
13 14 29.1 
13 I 22.8 
12 48 14.0 
12 35 2.8 
I2 21 49.2 
12 8 33.4 
II 55 15-3 
II 41 55.1 
Ir 28 32.7 
Ir 8.3 
Ik 141.9 
10 48 13.5 
10 34 43-3 
10 21 I1.2 


10 7 37-4 


1.8245 |S. Q 54 1.8 
THURSDAY, JAN. 1, 1914. 
2237 6.22 | 8208 





S. 9 40 24.6 


PHASES OF THE MOON. 


First Quarter . 


Full Moon . 


Last Quarter 


New Moon . 


—=— er 


AA 


Apogee 
Perigee 


145 


Diff. 
for 
x Min, 





oo” 


| 12.716 
12.766 
12.814 
12. 868 
52.909 
12.954 


12.998 
130042 
15.085 
13.126 
13.167 
13.207 
13.245 
13.282 
13.319 
13-355 
23-390 
33-433 
13-437 
13.488 
13.519 
13 549 
13.578 
13.607 


23-634 


d h m 

Dec. § 2 58.7 
13 3 0.3 

20 4 15.6 

27 2 58.7 

d 4h 

Dec. 6 11.1 
2I 2.4 


146 MERCURY, 1913. 


GREENWICH MEAN TIME. 












































JANUARY. FEBRUARY. 

Var. of Var. of >| Var. of Var. of 

F Rieke Asoea: a. A. | Apparent | Decl. 8 Irisbevscen- R.A. | Apparent | Decl. 

‘sf sion for: | Declination.| for: | Merid- = sion for: | Declination.| for: | Merid- 
~ . Hour. Hour. | ian Pas-I « ° Hour. Hour. ljan Pas- 
hd sage. hd sage. 
A Noon. Noon. Noon. Noon. A Noon. Noon. Noon. Noon. 

h m r 8 e ’ ve oe h m h m 8 8 °o e oe oe h mm 
I | 17 1047.61 |+12.680 |—21 33 §2.5 | —36.63 | 2229.8] 112027 5.05 |+17.244|-21 8 32.9}+ 52.31| 2345-7 
2/1715 56.82! 13.081] 214818.1] 35.46 | 2231.2] 2! 2033 59.30] 17.275! 204653.8/ 55.95!23 48.6 
3/1721 15.22| 13.446] 22 212.9] 34.05 | 2232.79 3} 204054.26| 17.303] 2023 47.1 59.61 | 2351.6 
4/172641.98! 13.778] 2215 31.1] 32.42 | 2234.3] 4| 204749.85| 17.328] 195912.5| 63.28) 23 54.7 
5 | 1732 16.35| 14.081] 2228 7.8] 30.60 | 2236.0] §|205446.01| 17.351/ 1933 9.9| 66.96] 2357.7 
6) 17 37 57.66 |+14.357 |-22 39 58.6 — 28.60 2237.98 6)21 142.69}+17.371|-I9 5 38.9}+ 70.64] . . . 
71174345-32| 14.610] 225059.3] 26.44 | 2239.9] 7/21 839.83| 17.389| 183639.4| 74.32| O 0.7 
8/1749 38.81 | 14.843) 23 ¥ 6.5| 24.14 |2241.99 8/2115 37.36) 17.405| 18 611.3] 78.01! O 3.7 
9| 1755 37-65| 15.057| 23 1017.0] 21.71 | 2244.0] 9| 21 22 35.24] 17.418) 173414.7}| 81.70] O 6.7 
10/18 141.42| 15.254] 231827.8} 19.17 | 2246.2] 10/ 21 29 33.41 | 17.429) 17 049.8| 85.38] O 9.8 
10/18 749.72 |+15.435 |-23 25 36.4 | — 16.53 | 22 48.4] 11 | 21 36 31.80 [+17.437 |—16 25 56.8 1+ 89.04) 012.8 
12/1814 2.21] 15§.603| 2331 40.5| 13.79 | 2250.79 12| 21 43 30.33] 17-441] 15 4936.2) 92.68] 015.8 
13| 18 2018.58] 15.759] 233637.9| 10.97 | 22 53.1913] 21 5028.92] 17.442| 1511 48.6| 96.29/ 018.9 
14| 18 26 38.54| 15.903} 234026.7| 8.08 | 2255.61.14] 21 5727.48| 17.438| 143235.0| 99.85] 022.0 
1§| 1833 1.81] 16.036| 2343 5.1 §.1x | 2258.1915|22 425.89] 17.429] 1351 56.5| 103.35] 025.0 
16| 18 39 28.16 |+16.159 |—23 44 31.5 | — 2.08 | 23 0.6]16| 22 rr 24.01 |+17.413 |-13. 9 54.6 |+106.79| 028.0 
1711845 57.36| 16.273| 234444.5|+ 1.01 | 23 3.2917] 22 18 21.67! 17.390) 122631.1| 110.15| O31.0 
18| 18 52 29.20/] 16.379! 234342.6!] 4.16/23 5§.8918| 2225 18.66] 17.357] 1141 48.4] 113.39] 034.0 
19/1859 3.49] 16.477] 234124.4{ 7.36123 8.5919| 22 3214.72| 17.312] 1055 49.4] 116.50] 037.0 
20/19 540.05} 16.568| 23 3748.9} 10.60 | 2311.2] 20] 2239 9.54| 17.253] 10 837.6] 119.45] 040.0 
21/1912 18.72 1+16.653 |—-23 32 55.1 | +13.89 | 23 14.0] 21/2246 2.76 (+17.178|— 9 2017.1 [4122.21 | 042.9 
22/1918 59.34| 16.731] 232641.8| 17.22 | 23 16.8] 22] 22 52 53.93| 17.082} 8 3053.0} 124.75| 045.8 
2311925 41.76| 16.803] 2319 8.0| 20.59 | 23 19.6] 23] 225942.51| 16.962] 74031.3] 127.01] 048.7 
24| 19 32 25.86| 16.870| 231012.9| 24.00 | 23 22.49 24/23 627.87| 16.813| 64919.1| 128.95] O51.5 
25119 39 11.50| 16.932] 225955.5| 27-45 | 23 25.2125/ 2313 9.26] 16.630| §5724.6| 130.52] 054.3 
26/19 45 58.56 +16.989 —22 48 15.2 | +30.92 | 23 28.1] 26) 23 19 45.82 |+16.409|— 5 457.4|+131.66] 057.0 
27 | 19 52 46.94 | 17.042] 2235 11.2| 34.42 | 23 31.0] 27] 23 2616.56| 16.144] 412 8.4) 132.33] 059.5 
28 | 19 59 36.53| 17.090| 22 2042.8] 37.95 | 23 33-9] 28] 23 32 40.35| 15.829; 319 9.8] 132.46] I 2.0 
29|20 627.22| 17.134] 22 449.3} 41-5t | 23 36.89 29/ 23 3855.91 | 15.458] 22615.3] 131.98] I 4.3 
30} 20 13 18.93] 17.175] 21.47 30.1] 45.09 | 23 39-7430] 2345 1.86] 15.027] 13339.9| 130.85| 1 6.4 
31 | 20 20 11.57 ;+17.212 |-21 28 44.8 | +48.69 | 23 42.7131 | 23 50.56 67 |+14.529 |— 041 40.0/+129.02| 1 8.4 
32| 2027 5.05 |+17.244|-21 8 32.9] +52.31 | 23 45-7] 32 | 23 56 38.68 |+13.960|+ O 9 26.9 |+126.44| 110.2 
Day of the Month. | rst. | 6th. |rrth.|16th.| 21st.|26th |3 rst. Day of the Month. sth. jroth.|rsth. aoth.lasth, 
—!_ ff — |__| —_ |} 

Semidiameter. . | 3.05 | 2.83 | 2.67 | 2.56 | 2.48 | 2.42 2 39 § Semidiameter . 2.38 | 2.40 | 2.44 | 2.52 | 2.67 


Horizontal Par. . 


8.02 | 7.45 | 7.03 | 6.73 | 6.51 6.36| 6.28 


Horizontal Parallax : 


| {6.26 6.30} 6.41 | 6.64/ 7.04 





Nore.—The sign + indicates north declinations; the sign — indicates south declinations. 


MERCURY, 1913. 147 
GREENWICH MEAN TIME. 



























































MARCH. APRIL. 

=! Apparent | V8! of r=) Apparent Var. of 
E Right Ascen for Dechastion. for: | Merid- g Right Ascen for Merid 
- Hour. ian Pas-] «. . Hour, ian Pas 
> sage. | > sage. 
£| Noow. | Noon.| Noon. &} Noon. | Noon. 

hms s orf h m hmi(s 8 oro" h m 
1:23 38 55.91 j+15.458 |—2 26 15.3 |+131.98} 3 4.38 1] O 850.55 )— 5.988)+3 16 19.4 23 25.8 
21/2345 1.86| 15.027] I 33 39.9| 130.85] 3 649 2] O 633.52] 5.416/ 245 1.8 23 19.8 
31 23 50 §6.67| 14.529|/-O 41 40.0} 129.02] 3 8.4] 3] O 431.19] 4.766] 2 14 44.2 23 14.2 
4) 23 56 38.68] 13.960/+0 9 26.9 | 126.44] 110.27 4| O 245.26] 4.053| I 45 50.2 23 8.8 
5} O 2 6.18] 13.319] O 59 22.6| 123.08} 131.7] §} O 117.02] 3.295] 1 18 39.9 23 3-7 
‘ O 7 17.40}-+12.603 +1 47 48.2 |+118.92/ 112.91 6| O O 7.35|— 2.507 53 29.7 22 58.9 
7; O12 10.52! 11.811] 2 34 24.4 | 113.96] 113.8F 7/235916.80| 1.703] O 30 32.6 22 54.4 
8} 016 43.74| 10.945] 3 18 51.9 | 108.20] 114.4] 8/23 5845.64] 0.894 9 58.5 22 50.2 
9} 920 5§.32]| 10.008] 4 051.8 | 101.66] 114.7] 9| 23 58 33.85 |— 0.090 8 5.9 22 46.4 
10] 024 43.59| 9.004] 440 5.8] 94.38] 114.5} 10| 23 58 41.22 |+ 0.701] O 23 36.3 22 42.9 
n| O28 7.00/+ 7.938/+5 16 16.3 [+ 86.38/ 113.9}11/ 2359 7.35 |+ 1-473 36 30.4 22 39.7 
0] O31 4.19] 68:19} § 49 68] 77.72] 112.9912|235§951.74| 2.222} O 46 47.9 22 36.8 
131 033 33-99] 5-687, 618 22.0] 68.45] 311.4913] 0 053.80] 2.944] 0 54 29.9 22 34.2 
144| 035 35-46| 4.461/ 643 48.1 | 58.64] 1 9.5914] O 212.84] 3.637] O 59 38.5 22 31.8 
15| O37 7:95| 3-244| 7. 512.9] 48.36| 1 7.1915] O 348.16] 4.300 22 29.7 
161 038 11.13 [+ 2.022 |+7 22 25.9 + 37.67| ¥ 4.2916] O 5 39.05/+ 4.934 22 27.8 
17| 038 45.01 |+ 0.805| 7 35 18.6| 26.68] 1 08917/ 0 744.78] 5.538 22 26.2 
18| 0 38 49.96 |— 0.387| 7 43 45.0| 15.49| 056.9918} O10 4.64| 6.113 22 24.8 
19] 03826.79| 1.535) 7 47 41.7 |+ 4.23] 052.6) 19] 01237.95| 6.659 22 23.6 
20} 037 36.75| 2.622} 747 8.5 |— 6.08} 047.8120| 015 24.05; 7.179 22 22.6 
21 036 21.55 |— 3.629|+7 42 8.7 |— 17.97] 042.6421] 018 22.33 |+ 7.674 22 21.8 
22" 03443.31| 4.539| 732 49.4| 28.57| 037.0]22| 02132.19| 8.145} O 16 19.2 22 21.2 
23 032 44.59| 5-333| 719 22.2] 38.59} 031.1123] 02453.10| 8.s94|-O I 27.7 22 20.8 
24 0 3028.38] 5.995] 7 2 3.0] 47.86] 024.9}24! 02824.56| 9.0241+0 15 14.6 22 20.5 
25. 027 57.98] 6.514 641 12.0| 56.20f 018.5125] 032 6.11| 9.436] O 33 43.3 22 20.4 
26 025 16.91 |— 6.882 |+6 17 13.7 |— 63.45] O11.9]726| 035 57.35 |+ 9-831 [+0 53 54.1 22 20.5 
27| 022 28.88] 7.004] 5 5036.0| 69.47|{es 58:5127| 03957-90| ro.2ra| 1 15 42.9 22 20.7 
28: 019 37-62] 7.151} 5 21 49.7 | 74.16} 2351.7128] 044 7.44/ 10.581] I 39 5.9 2221.0 
29' 01646.80| 7.059] 4.51 27.6] 77.45|2345.0]29| 04825.70| 10.939 22 21.5 
3! 01359.91| 6.826] 420 3.2| 79.34/23 38.4130] 05252.42| 12.287 22 22.2 
a OI! 20.19 |— 6.464|+3 48 9.8 |— 79.87 | 23 32.0131] O57 27.42 |+11.628 22 22.9 
321 O 850.55 22 23.8 


5.988 |+3 16 19.4 |— 79.12| 23 25.8132| 1 210.53 |+11.964 


~— 


. | 6th. |rrth.jr6th.| 21st. |26th. 


Day of the Month. | ad. | 7th. rath. (roth, 22d.|/a7th.§ Day of the Month. 1st 























hd ve ee oe oe ae on Lad oo oe oe on 


Senidiam . | 2.91 | 3.28 13.79 | 4.42] 5.06] 5.52] Semidiameter. . 5.64] §.44| 5.06] 4.63] 4.23); 3.86 
Horizontal ‘Parallax 7.67 | 8.63 | 9.99 |11.66/13.34/14.55 | Horizontal Parallax . 14-80)14-33 13.33|12.21|£1.14)10.18 


The | sign + prefixed to the hourly change of declination indicates that north declinations are increasing or 
south declinations decreasing. The sign — indicates that north declinations are decreasing or south declinations 
Dcreasing. 
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Day of Month, 


0D ON DH HAAW DW 


MAY. 

Var. of Var. of 
R. A. | Apparent | Decl 
for: | Declination.| for 1 

| Hour, Hour. 
Noen. Noon. Noon. 

3 o ld ve oe 

11.628 (+ 258 1.8!+ 70.96 
12.964) 327 4.1 74.20 
12.995| 35722.5! 77.30 
12.623| 42853.5| 80.26 
42.950 5 134.0 83.08 
13.278 (+ 5 35 20.6\+ 85.77 
13.607} 610 9.9] 88.32 
13.938| 64558.£| 90.73 
14.274] 72243.8| 92.99 
14.616| 8 O21.5) 93.13 

+14.965 |+ 8 38 48.5 [+ 97.10 


It 
12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


gl 


eee —XxX—X—X—_—_—<$=£=*£*£*£*<#*#<_=?>=[?[=[=[=[_[[_>—><=*=*<=*=“=[=_[=[E[=Z=ZX[I== 
rst. | 6th. |xrrth./16th.| 21st.|/26th.j3rst. 


ee 7 ee oO ee ee es 


Day of the Month. 


Apparent 


Right Ascen- 


sion, 


hm ~°s 

O57 27-42 
I 2 10.53 
17 1.64 


112 0.65 
117 7.§2 


I 22 22.25 
I 27 44.85 
1 33 15-37 
1 38 53.91 
I 44 40.59 


I 50 35.56 
I 56 38.98 
2 251.06 
2 9 12,02 


2 15 42.09 


2 22 21.54 
2 29 10.63 
236 9.61 
2 43 18.74 
2 50 38.26 


258 8.37 
3 5 49.23 
3 13 40.95 
3 21 43.56 
3 29 56.98 


3 38 21.02 
3 46 55.39 
3 55 39.62 
4 4 33.08 
4 13 35-00 








MERCURY, 1913. 
GREENWICH MEAN TIME. 





15.322} 918 1.0) 98.91 
rs.687| 957 54.9] 100.55 
16.061| 1038 26.2| 102.02 
16.446| II 19 30.6/ 103.31 
+16.842 |\+I2 I 3.3 |+104.38 
17.2§0| I24259.0/ 105.23 
r7.668| 1325 12.1 | rog.83 
18.096| 14 736.6) 106.16 
18.533| 1450 5.5] 106.20 
+18.978 (+15 32 31.5 |tros.9a 
19.429{ 161446.5| 105.28 
19.882| 165641.8| 104.26 
20.335| 1738 7.7| 102.83 
20.783| 181853.8| 100.95 
+21.220 |+18 58 40.3 + 98.60 
3%.64r| 193742.5, 95.75 
22.040; 2015 21.4) 92.40 
22.410] 2051 33.6) 88.53 
22.744| 2126 6.7: 84.15 





Merid- 


22 35.8 


22 37-9 
22 40.2 
22 42.6 


22 45.1 
22 47.8 


22 §0.7 
22 53.8 
22 57.0 
23 0.3 
23 3-9 


23 7-7 
2311.6 
23 15-7 
23 20.0 


23 24.5 


23 29.1 
23 34.0 
23 38.9 
23 44.0 
23 49.2 


422 44.44 |[+23.035 |+21 §8 48.6 + 79.27 | 23 54.6 
32| 4.32 0.29 |+23.277 |+22 29 27.7 * 73.91 


Semidiameter 


Horizontal Par. . 


ve 


hd oe oe 


a 


ae (Ad 


. 13-54 | 3.27 | 3.03 | 2.83 | 2.68] 2.58] 2.53 
9.34 | 8.62 | 7.99] 7.471 7.07| 6.79 | 6.66 


Day of Month. 


oOo con aA mAh NN ww 


Day of the Month. 


Semidiameter .. 
Horizontal Parallax . 








8 27 24.59 |+12.500/+20 1 45.4 | 66.49 
8 32 18.00 |+11.981 |+19 34 59.6 | 67.29 


on 


- | 3.85 | 2.63 | 2.78] 2. 
6.71 | 6.94 | 7.33 | 7. 


on ae os 


Notr.—The sign + indicates north declinations; the sign — indicates south dectinations. 


ae 





Merid- 


ian Pas 


sage. 


°o 0.0 
oO 5.5 
O 11.0 
© 16.5 


O 22.1 
© 27.6 
© 33-0 
© 38.4 
© 43.6 


0 48.7 
Q 53-7 
OQ 58.5 
I 3.2 
I 7-7 


112.0 
1 16.1 
I 20.0 
I 23.8 
I 27.3 


I 30.6 
I 33.6 
1 36.5 
I 39.2 
1 41.6 


I 43.8 
I 45.8 
I 47.6 
I 49.2 
I 50.6 


ar, 
Right ascen| EA: | Apparent | Dect 
. Hour Hour. 
Noon. Noon. Noeu. Noon. 
h m s 3 ° é Lhd oe 
432 0.29 }+23.277 |+22 29 27.7| +73-91 
4 41 21.31 | 23.465| 225753.2| 68.14 
4 50 46.13 | 23.594) 23 2355.4] 61.99 
§ O13.32 | 23.661} 234726.0| 53.52 
5 941.98 | 23.666) 24 818.3, 48.81 
§ 19 8.80 |+23.609 |\+24 26 27.5 | +41.93 
5 28 34.11 | 23.491 | 244150.3! 34.96 
$ 37 55-87 | 23.315| 245425.5| 27-97 
§ 47 12.73} 23.083/ 25 413.3] 21.03 
§ 56 23.45 | 22.802; 2515 15.7| 14.20 
6 5 26.90 |+29.478 |+25 15 36.0| + 7.53 
6 14 22.08 | 29.115] 25 17 18.5] + 1.06 
623 8.12} 21.717| 25 1628.7| — 5.16 
6 31 44.28 | ar.a9r| 251312.7| 4rx.42 
640 9.91] 20.84r| 25 737.3| 16.78 
| 
6 48 24.50 |+20.372 |+24 59 40.7 | 242.14 
6 56 27.62 | 19.886! 244957.3| 27.18 
7 418.93 | 19.387| 2438 7.6| 31.91 
7 11 §8.15| 18.879| 242428.2| 36.32 
7 19 25.09} 18.364| 24 9 6.6! 40.42 
7 26 39.58 |-+17.843 | +23 §2 10.5 | 44.20 
733 41.52 | 17.318| 233347.1| 47.69 
7 40 30.82 | 16.790| 2314 3.6| 50.88 
747 742} 16.260) 2253 7.2| 53.78 
7 53 32.28 | 15.728| 22312 4.6| 56.40 
7 59 42.35 |+18.194/4+22 8 2.6) —s58.74 
8 5 40.61 | 14.660 2144 7.7| 60.80 
8 11 26.01 | 14.123] 2119 26.4] 62.60 
8 16 58.51 | 19.584] 2054 4.8! 64.15 
8 22 18.06 | 13.044) 2028 9.1] 65.45 


I 51.8 
1 52.7 


sth. |roth.|15th./20th.j2sth.| 30th, 


ve 


22| 3.50 
48 | 9.23 








MERCURY, 1918. 
GREENWICH MEAN TIME. 








Day of Month. 


149 


ow eee | eee ee eee eee eee | ee eee | eee | ee (eee | ee 





JULY. 
$ Right Ascen- for Declination. for 1 
- Hour. Hour, 
2 
a Noon. Noon. Noon. Noon. 
bh ™ 3 8 ° td oe oe 

14 8 27 24.59 {+12.500/+20 145.4/ —66.49 
24 8 32 18.00] 11.951/ 19 3459.6! 67.29 
3) 8 36 58.28 | 13.397) 19 7576| 6784 
4) 8 qt 24.99} 10.837) 184045.4| 68.14 
518 45 38.28 | 10.069) 1813290) 68.19 
6| 8 49 37.84 + 9-693 |+17 46 14.1 | —68.00 
71853 23-45! 9.207) 1719 6.81! 67.56 
8} 8 56 54.88 | 8.5310) 165213.0| 66.87 
919 O11.83| 901] 162§390| 65.92 
m1g 3 14.00; 7.878) 15 5931.0/| 64.70 
11]Q 6 1.06 |+ 6.64¢ [+15 33 55.5 | —63.91 
1219 8 32.65| 5.988; 15 859.0| 61.45 
13] 9 10.48.37] 5.819) 144448.0| 59.41 
1419 3247.85 | 4.634) 142129.5| 57.08 
1§|9 14 30.69| 3.9398! 135910.5/ 54.45 
164 9 £5 56.46 + 3.9r3 $143 37 58.1 | —s1.53 
19 37 477) 2-477) 131759.7| 48.30 
1819 <7 §5.26| 1.727) 125922.6! 44.75 
19| 9 18 27.59 | 9.964) 124214.3| 40.89 
20| 9 a8 41.46 |+ 0.191] 122642.1| 36.74 
21| 9 £8 36.69 |— 0.589 +12 12 53.4 | —32.28 
2219 28 13.28] 1.370) 12 055.3] 97.52 
2319 £7 3O.95 2.347) 11 5054.4] #2.g0 
24]9 16 30.21 | 2.91@| 114256.9| 17.24 
2519 B§ 11.35 | 3-656) 1137 8.2] 131.78 
261 9 13 34-99 F— 4.268 [+11 33 32.7 | — 6.26 
27| 9 EI 42.01 §.038| 11 3213.7|— 0.42 
219 9 33-59| 5S-6s3| 1133 13.0| + 5.36 
9/9 7 11.19] 6.201] 113630.6| 11.10 
P19 435.60} 6.667) 1142 4.8] 26.73 
SQ I 51.95 - 7.037 (T1149 51.9 | +22.16 
321 8 58 59.67 [— 7-301 [+11 59 46.1 | +27.30 

Day of the Month. | sth. /roth./15th.|soth./asth.) 30th. 
S&midiameter . 3.83] 4.20] 4.61| 5.03] 5.40] 5.62 

10.10/12.0811 2.25/13.96/14.24}14.82 


Horizomtel Parallax . 










8 58 59.67 
856 2.46| 7.446 
853 3-27} 1-464 
850 5.25| 7-890 
8 47 11.66] 17.097 


8 41 50.98 | 6.177 
8 39 90.34 | s.see 


OO ON A mht & DH wm 


8 35 43-40| 3.861 


8 33 25.86 | 1.814 
8 32 55.78 |—- 0.682 


3 38 20.34) 1.9731 


8 37 40.74 | 5.512 


843 5.15 1-998 


22| 3 50 25.64 | 10.338 
23| $ 5446.89 | x1.428 
241 8 59 33.69 12.460 
2519 444-40 13.420 


26| 9 10 17.22 |+14.g01 [+1638 1.7 


27| 9 16 10,18 | x3.007 
28| 9 22 21.19| 15.804 
29| 9 28 48.06) 16.419 
39} 9 35 28.58 | 16.942 


31] 942 20.53 |+27.872- 


321 949 21.73 |\+37.7%4 























8 44 25.81 |— 6.704 /+13 1§ 14.7 


8 37 26.89 | 4.746 


8 34 22.34 1- 2.899 (#1452 4.5 


8 32 53.57 |+ oses. 


8 34 16.88 |+ 8.983 [+16 16 $3.5 


8 35 43.63 | 4.247. 


840 8.06! 6.963. 


8 46 31.33 [+ 9.1840 |\F16 5911.4: 


on h m 


9.30% +25 5946.1 | +27.30 | 020.9 


{2 11 39.3] 382.06} O1I4.1 


i22§22.4| 36.36/ O 7.2 
12 4040.7| 40.14 $8 582 
12 5723.4! 43.32 | 23 46.8 


tas.85 | 23 40.3 


13 33.58.5} 47.69 | 23 34.1 
13.5328.2| 48.84 | 23 28.1 
I4 1257.1] 49.98 | 23 22.4 


14.32 38.1| 49.02 | 2317.1 


+48.07 | 23 12.2 


I5 1% @2} 46.06 | 23 7.8 
1529 95] 44.91 | 23 3.8 
1546275] 41.96 | 23 0.3 


16 23Q0/ 37.93 | 22 57.8 
+33.95 | 22 54.8 
29.45 | 22 52.8 
24-45 | 22 51.3 


16.29 15.2 
1640 3.0 


16.48 4§.3| 18.99 | 22 50.3 
1655 11.4| £3.11 | 2249.8 
+ 683 | 2249.7 


17 036.2 | + 0.29 | 22 50.1 
16 59 17.7| — 6.77 | 22 50.9 
1655 9.3) £3.98 | 2252.5 
1648 5.1] a1.38 | 22 53.7 

—a8.91 | 22 55.6 
16 24 56.9| 86.49 | 22 57.8 | 
16 850.7| 44.02 | 23 0.3 
15 4944.9|/ 51-44 (23 3.1 
15 2743-2] 58.66/23 60 


15 251.4) —65.6: | 23 9.1 
1435 16.9] 72.21 | 23 12.3 





Day of the Menth. | 4th. | oth. |1 4th.egth./sqth.|agth, 


[ae 


Semi 


idjameter 5.57] 5.30} 4.63] 4.02] 9.46] 3.04 
Horizontal Parallax 14.67|18.72 1 0.9% 9.12} 8.02 





The sign + prefixed to the hourly change of declination indicates that north declinations are inereasing; the 
ecreasing. 


tien — indicates that north declinations 


150 


MERCURY, 1913. 


GREENWICH MEAN TIME. 








SEPTEMBER. 
Sla parent Var. of Var. of 
& [Right Ascen-| 3." | pabparert | Petr 
we Hour. Hour. 
: 
A Noon. Noon. Noon. Noon. 
h m s 8 co] , or oe 
I} 949 21.73 |+17.714 |+14 35 16.9 |— 72.21 
2| 95630.12| 17.972] 14 § 8.8} 78.4 
3/10 343.75| 18.152] 13 3237.1] 84.17 
4|1O1r 0.85] 18.264] 125752.7| 89.45 
§|1018 19.81] 18.309] 1228 7.4] 94.24 
6 | 10 25 39.24 }-18.302 [+11 42 33.0/— 98.54 
7| 1032 57.94| 18.249} IT 221.3] 102.36 
8| 1040 14.88! 18.157} 102043.8)| 105.70 
Q | 1047 29.25 | 18.035| 93751.7| 108.58 
10} 1054 40.38| 17.888; 85355.5| rrr.o4 
ID{II 147.74 \+17.723 (+ 8 Q 5.1 |—r13.10 
12/11 850.97] 17.s45| 72329.8| 114.79 
13] 1115 49.80! 2x7.357| 63718.0| 116.14 
14] 11 22 44.07| 17.164) 5 5037.4] 127.19 
15 | 11 29 33-69| 16.970] 5 335.1| 137.96 
16| 11 36 18.64 |+16.777 |+ 4 1617.4 |—118.48 
17} 11.42 58.97| 16.583| 32850.1| 118.76 
18] 11 49 34.76] 16.398] 241 18.4] 118.84 
19/1156 6.12] 16.017] 15347.0| 118.74 
20}1I2 233.20] 16.042] 1 620.0] 128.48 
21/12 856.17 |+15.874/+ O19 1.3 |—11x8.07 
22/1215 15.21| 15.714)— O28 §.8] 117.51 
23/1221 30.50| 15.562) 11458.3| 116.84 
24|122742.24| 15.418| 2 133.3] 116.06 
25 | 1233 50.62| 15.283| 24748.3| 115.18 
26 | 12 39 55-84 |+15.185|— 3 3341-0 |—114.20 
27/1245 58.09| ts.035| 419 9.3] 113.14 
28/125157.55| 14.923] 5 411.2] 112.01 
29/125754.41| 14.818] 5 4845.0] 110.80 
30113 348.85; 14.720] 63248.9| 109.52 
31/13 941.03 |+14.629 |— 7 16 21.4 |—108.18 
32/1315 31.11 |+24.5845|— 7 §9 21.0 |—106.77 





Day of the Month. 


Semidiameter . ... 
Horizontal Parallax . 


— - 


Merid- 
ian Pas 
sage. 


h m 

23 12.3 
2315.6 
23 18.9 
23 22.3 
23 25.7 


23 29.1 
23 32.4 
23 35-7 
23 39.0 
2342.2 


23 45.3 
23 48.3 
23 51.3 
23 54.2 
23 57.0 


23 59.7 
O 2.4 
OQ 5.0 
O 7.5 


Oo 9.9 
012.3 
0 14.6 
016.9 
019.1 


021.2 
O 23.3 
0 25-4 
027.4 
029.4 


031.3 
O 33-2 


30. | 8th. |r3th.(/r8th.| 23d.! 28th. 





6.30 











OCTOBER. 
a hatppesat,| WE" Apparent | ‘SE 
3 Right Ascen- for: | Declination.| for: | merid- 
Seat Hour Hour. lian Pas- 
S sage. 
| Noon. | Noon. | Noon. | Noon. 
hm s 8 or" “ |h m 
1] 13 941.03 |+14.629|— 7 16 21.4 |—108.18 | O 31.3 
Z2{IZI§SZILIUI! 14.545] 75921.0| 106.77| O 33.2 
3/1321 19.23| 14.466] 841 46.1} 105.31| O 35.0 
411327 5.53} 14.393) 92335.5| 103.80] O 36.9 
§|133250.15| 14.325] 10 447.8] 102.23] O 38.7 
6| 13 38 33.20 | +14.262|—10 45 21.8 |—100.60] O 40.5 
7113 4414.78] 14.203] 1125 16.1] 98.92) 0 42.2 
8/1349 54.99| 14.148] 12 429.5] 97.19] 0 43.9 
91/13 55 33-91| 14.096| 1243 0.8] 95.41|0 45.6 
10/14 113.59] 14.045] 13 2048.8/ 93.58| 047.3 
11] 14 648.10 |+13.997 |-13 57 52.1 |— 91.69| O 49.0 
12| 14.12 23.46] 13.950] 1434 9.5| 89.75{ 0 50.7 
131417 57.68} 13.902} 15 939.6] 87.75] 0 52.3 
14.| 14 23 30.74| 13-853] 15 4421.1] 85.70|/0 53.9 
15/1429 2.63] 13.803} 161812.6; 83.59) 0 55.5 
16| 14 34 33.28 |+13.750|—16 51 12.8|— 81.41 | O 57.1 
17/1440 2.62| 13.693; 172320.0| 79.17| 0 58.6 
18] 14.45 30.52] 13.631] 175432.7| 76.87| 4% O.1 
19|145056.84| 13.56r| 182449.4| 74.s0/1 1.6 
20/14 5621.40) 13.483] 1854 8.3] 92.05/15 3.1 
2E}15 1 43.97 |+13.395 |—-I19 22 27.5 |— 69.53|/ I 4.§ 
22/15 7 4.28] 13.295| 194945.2| 66.93/45 5.9 
23)1§ 1222.01| 13.180] 2015 59.5| 64.25/15 7.2 
24} 15 17 36.78| 13.047| 2041 8.2] 61.47} 1K 8.5 
25} 1§ 2248.14 12.895] 21 5 9.1] 5860/1 9.8 
26/1 15 27 5§.57 |+12.720 |—21 27 §9.9|— 55.62] I ¥1.0 
27(15 3258.48| 12.518| 214938.0] 52.54] I 12.1 
28| 15 3756.17] 12.285] 2210 0.8| 49.34) 1 13.1 
29/15 4247.84| 12.016| 2229 5.3] 46.02] I 14.0 
30! 15 47 32.58} 11.706] 224648.6| 42.57| 1 14.8 
31/15 §2 9.35 |+211.3811-23 3 7.4b- 38.97| 1 15.5 


32 | 15 56 36.98 |+10.943 |—-23 17 §8.0|— 35.22] I 16.0 








Day of the Month. 


2.39 | Semidiameter. .. 
Horizontal Parallax . 


3d. | 8th. /r3th.|/r8th.| 23d./28th. 


oo 


2.42 | 2.48 | 2.56 | 2.68 | 2.83 | 3.03 
6.75 | 7-05 | 7.45 | 7.98 


6.39 | 6.54 


ve ae 


a7 ve 


of 





Norr.—The sign + indicates north declinations; the sign — indicates south declinations. 


MERCURY, 1913. 151 
GREENWICH MEAN TIME. 











NOVEMBER. DECEMBER. 




















r 4g Var. of 
8 a Apparent | Decl. 
5 | ination.| for: | Merid- 
% 3 Hour. lian Pas- 
> > sage. 
1) a 
a Q Noon. Noon, 

gs o eo ve oe h m °e é ae oe h m 


1] 1§ 56 36.98 |+10.943 |-23 17 §8.0] —35.22 | 1 16.0 
2116 0O54.12| 10.475| 2331 16.6| 31.30] 1 
3/16 459.26] 9.942] 234259.1| 27.20 [1 

4/16 850.71] 9.333] 2353 0.9] a2.90/]1 16.3 
5) 16 12 26.57| 8.641) 24 116.9| 18.38 | 1 


15 24 32.04|— 1.960 
15 23 46.39 |— 0.194 
15 24 1.92|+ 1.467 
15 2455.87] 3.007 
15 2625.20] 4.415 


16 029.6] +20.12 | 22 41.1 
15 5444-4| + 8.79 | 22 37.4 
1§ §3. 21.4] — 1.71 | 22 34.3 
15 §558.7| x1.22 | 22 31.8 
16 211.4] 19.65 ” 29.9 


















15 28 26.74 /+ 5.691 
15 3057-37| 6.840 


‘| 16 15 44 73\+ 7.856|-24 741.4] —13.62 
711618 42.86| 6.970/ 2412 8.4] 8.59 


I 16 11 33.4| —27.01 | 22 28.4 
I 
5.974| 241431.0}— 3.2511 13.0 
if 
I 


16 23 39.0] 33.29 | 22 27.4 


oO On aA ah WwW DN mM 





8/1621 18.42 15 33 54-13| 7.870] 1638 3.3} 38.57 | 22 26.8 
9}162328.67| 4.860, 241441.5|+ 2.43 11.2 15 3714.27} 8.790| 165423.0] 42.92 | 22 26.5 
10'1625 10.69] 3.6ar| 241231.4| 8.47 8.9] 10/15 4055.26] 9.610| 1712 16.9] 46.43 | 22 26.5 





11 | 16 26 21.47 |+ 2.25624 751.5| +r4.92 
12/16 26 58.00/+ 0.767/ 24 031.8| ar.79 


I 17 31 25.6 | —49.17 | 22 26.8 
I 

13 | 16 26 §7.38|— 0.837] 235022.1| 29.1010 58.8 
fe) 
° 


17 5131.6] 51.22 | 2227.4 
1812 19.3| 52.64 |22 28.2 
18 33 35.1| 53-53 | 22 29.2 
1855 6.7] 53.97 | 22 30.3 


11/15 44 54.84 |+10.341 
12] 15 4911.00] 10.993 
13] 15 5341-93) 11-574 
14| 15 58 26.05| 12.093 
15116 321.98! 12.559 






14116 2617.05| 2.539{ 233711.8| 36.83 
15 | 16 24.54.99] 4.308| 23 2051.3| 44.93 




















16; 16 22 50.08 
17{|1620 2.42 
18| 16 16 33.70 
19| 16 12 27.43 
20;16 749.14 


— 6.101 |—-23, 113.1 | +53.28 10 
7.859| 22 3813.3] 61.6910 
9-510] 221153.9| 69.87 /0 28.7 
10.973 | 21 4224.9| 77.42 /0 
12.164] 2110 6.8] 83.87/00 12.2 


16/16 828.50 |+12.977 
17|161344.57| 13-355 
18} 1619 9.26| 13.697 
19| 162441.76| 14.007 
20| 16 30 21.37| 14.290 


19 16 43.2 | —53.99 | 22 31.6 
19 3815.4| 53.63 | 22 33.1 
1959 34-7| 53-93 | 22 34.7 
20 20 33.8] 51.94 | 22 36.4 
2041 6.1] 50.70 | 22 38.2 


























13.002 |-20 3§ 32.1 | +88.71 [595 g'3 
13.425| 195925.7| 91.44 | 2344.8 
23-399| 19 2243.0] 91.68 | 23 35.6123 | 164757.04| 15.005 
42.922| 184626.8| 89.21 | 23 26.7124] 1653 59.62| 15.207 
12.02§| 18 1142.1} 84.06 [23 18.2125|17 0 6.88) 15.395 


21/16 246.37 
22| 15 57 28.37 
2311552 5.56 
24} 15 4648.82 
25|15 41 48.66 


21 1 5.8] —49.23 | 22 40.2 
21 2027.7) 47.56 | 22 42.2 
2139 7-3) 45-7% |22 44.3 
2157 0.5] 43.70 |22 46.4 
2214 3.6| 41.54 | 22 48.7 


21|1636 7.47 \+14.549 
2211641 59.52| 14.786 





26 15 37 14-49 |— 10.768 |—17 39 30.9 | +76.49 | 23 10.3] 26/17 6 18.50/+15.570 |-22 30 13.2 | —39.25 | 22 51.0 
27/15 3314.00] 9.233] 171046.4| 66.93 |23 3.0927/17 1234.17] 15.734| 2245 26.4 36.84 | 22 53.4 
28/15 29 52.85| 7.s0s} 1646 9.6] 55.94 | 22 56.4] 28/17 1853.63] 15.887] 225940.4| 34.32 | 2255.8 


5.669| 1626 7.9| 44.12 | 22 50.6] 29] 17 25 16.64] 16.030 
3-800] 161054.3| 32.02 | 22 45.5] 30| 17 31. 42.99| 16.164 


23.1252.8| 31.70 | 22 58.3 
2325 1.2] 28.99 | 23 0.9 


29} 15 27 14.65 
30| 55 25 21.04 


— 1.960|-16 0 29.6/ +20.12 | 22 41.11 31 | 17 38 12.48 |+16.291 |—-23 36 3.5 | —26.19 
0.19415 §4.44.4| + 8.79 | 22 37.4132 | 17 44.44.91 |+16.410 1-23 45 57.8] —23.32 


31) 15 24 12.04 
32] 15 23 46.39 


23 3:5 
23 6.1 





= 


ee ed et ee eee eT ne ee ee 
oe oe oe ve of oe on oe os of 


Semidiameter. . . | 3.30/3.67 | 4.14] 4.65! 4.93| 4.694 Semidiameter . | 4.14] 3.60 | 3.20 | 2.91 


2.71 | 2.57|2.49 
Horizontal Parallax. | 8.70 | 9.67 |10.94{12.27|13.99|12.35 § Horizontal Par. |10.89 9-48 8.43 | 7.68 


7.15 6.78 6.51 





The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing; the 
sign — indicates that south declinations are increasing. 


152 VENUS, 1918. 
GREENWICH MEAN TIME. 





JANUARY. FEBRUARY. 





Var. of 









































BARS. Ded | YE [ARPES lena 
a) son Ha, | Megs | [sion wee, 
© sage. | ~ sage. 
A Noon. Noon. A - Noon. 

hm =~°s ” h m hm “s h m 
I] 21 4455.68 463.5213 2.99 112353 48.26 O 23 44.9| +76.5913 9.5 
2| 21 49 27.77 64.4313 3-49 2] 2357 35-65 + 0 652.6| 76.52/3 9.3 
3| 21 53 58.24 65.31 | 3 4.08 3] O 121.76 037 28.1| 76.42) 3 9.1 
4] 21 58 27.09 66.16 | 3 4.6] 4] 0 § 6.60 1 8 0.8| 76.2913 89 
5(a2 254.34 66.97/13 5.19 5] O 85§0.16 I 3830.0] 76.13|3 8.7 
6|22 7 20.00 |+11.036 +67.75}3 569 6) 01232.43 2 B55.0|+75.94/3 8.5 
7| 2211 44.07| 10.970 68.5013 6.0] 7| 01613.41  23915.11 75.7213 8.2 
8/2216 6.58] 10.905 69.02 | 3 6.4) 8) 019 53.07 3 929.5] 75-4713 7.9 
9 | 22 2027.53] 10.840 69.8913 6.8] 9] 023 31.40 33937-4| 75-1813 76 
10| 22 24 46.93 10.776 70.5413 7-2 ]10; 027 8.38 4 938.2] 174.8713 7.3 
11/2229 4.80/+10.71%3 +71.1613 7.6]12| 03043.99 4.39 31.2] +74.5313 8&9 
12 | 22 33.21.15] 10.650 1.7413 7-9912!} 03418.19 § 915.6! 74-2813 65 
13| 22 3735.98] x0.s87 72.2813 8.2413] 03750.96 5 3850.6] 73.1513 6.1 
14| 2241 49.31] 10.595 72.7913 8.5114) O41 22.27. 6 815.5] 93-8213 5-7 
1§{2246 1.16] 10.463 73.27 |3 8.79151 04452.08! 637 29.6] 72.8513 5.3 
16} 22 50 11.53 |t10.408 +73.71 | 3 9.0] 16] 048 20,35 | + 7 632.1] +7e.35 13 4.8 
17 | 22 5420.44; 10.34% 74.1213 9.2117] O51 47.04 735 22.3] 7¢.8e)3 4.3 
18] 22 5827.90] 10.282 74.5013 9.4118) O55 12.10 8 350.5] 71-9713 3.8 
19} 23 233.92| 10.227 748313 9-5119| 05835.47 8 32 23.0] 70.6813 3.3 
20'23 638.52] 10.168 78-17|3 9.6] 20] I 157.11 9 032.1] 7o0o7|3 2.7 
21123 1041.72 |[+10.104 +75.451/3 9.7]21] 1 § 16.96 ~ 9 28 26.1] +60.49 | 3 2.2 
22 | 23 14.43.53] 10.047 75.7013 9.822) I 8 34.97. 8.2n1 956 4.3] 68.7513 1.4 
23] 23 1843.96| 9.990 75-9213 9.9 723{ 11151.08| 8.730 | 102326.1] 68.05/3 0.7 
24123 224303] 9.933 76.1x | 3 100924) 115 §.22| 8.047] 105030.8] 67.3343 0.0 
25123 2640.75| 9.8977 76.27 | 3 100925] 11817.33] 7-961 | I11717.7] 66.58{ 2 §9.2 
26 | 23 30 37.14 |+ 9.822 +76.40 | 3 10.0326] 121 27.33 | +7.871 [11 43 46.1] +65.80 | 2 58.4 
27 | 23 3432.22] 9.767 76.5013 9.9427] 1 2435.14] 7.778| 12 955.4] 64.98 | 2 57.6 
28 | 23 38 25.99] 9.7133 76.5813 9.9928] 12740.67| 7.68: | 123544.9| 64.14 | 2 56.8 
29 | 23 4218.47| 9.660 76.63 | 3 9.8§29|] 1 3043.83] 7.580] 13 113.9] 63.28 | 255.9 
30/2346 9.68] 9.607 76.65 | 3 9.7130] 13344.52] 7.475 | 13 2621.6] 62.38 | 2 54.9 


31 | 23 49 59.61 [+ 9.554|— 054 23.8/ +76.63 
32 | 23 53.48.26 /+ 9.s0xz 


Ge 


9.6 131) 1 3642.62] +7.365 +1351 7.4] +61.44 | 2 53.9 
+76.59| 3 9.5132] 139 38.02 | +7.250 [+14 15 30.4] +60.48 | 2 52.9 





Day of Month, | rst. | 6th. |rrth./16th.} azst./26th.| 3rst.] Day of the Month. sth. | roth. | rsth, | aoth. jasth, 


—eeee | ae Joe | ee fe 











oe v? os ’ on of Lea oe oy oe hd oe 


a 
Semidiameter . 8.56 8.86 | 9.19 9-55 9.95]10.39|10.87 | Semidiameter . 2 . ]11.40/12.00/12.66| 53.4% |14.25 
Horizontal Par. | 8.81 | 9.12 | 9.46 | 9.83 }10.24/10.70/11.19 ] Horizontal Parallax . {11.74 / 12.36) 13.044 13.83 (14.67 


Notrsr.—The sign + indicates north declinations; the sign — indicates south dectinations. 





VENUS, 1913. 


153 




















GREENWICH MEAN TIME. 
MARCH APRIL. 
apparent, ("S| aopesene [Vata] |S Apparent |¥2E"| aseasene | Yt! 
. n . eo we, 
2 Right Asces-| fcr | peclination| for 1 Merid- 9 Right Ascen- for: |Deciination| for 1 Merid- 
- our. Hour. | ian Pas % Hour, Hower. lian Pas- 
> ——__.| sage. > sage. 
fa Nooa. Noon. Noon, Noon, A Noon. Noon, Noon. Noon. 
hm s 6 or" “ |h m hm s 6 or “| bh m 

Ij I 3O 43-83 | +7.s8e |413 1 13-9] +63.08 | 2 55.99 1] 2 30 §8.96 | +0.684 |421 55 §3.4| +14. I 53-7 
212 33 44.52| 7-475 | 132621.6| 62.38} 2 54.9] 2] 2 31 10.92 |+0.312 | 22 I 4.3] 11.61] 149.9 
3] 1 36 42.62] 7.365 | 1351 7-4] 61.44] 2 53.9] 3| 2 31 13,88 | —0.066 | 22 § 9.9] 8.84] 146.0 
41 § 39 38.03| 7.250] 141§30.4| 60.468] 2 52.9] 4) 231 7.70| 0.449 | 22 8 7.6] 5.961 142.0 
5 1 42 30.61| 7.130] 143929.8| $9.48] 251.8] 5| 2 3052.28| 0836 | 22 955.0|+ 2.98| 137.8 
6] 145 20.24 | +7.004 |+1§ 3 4.9) +58-45 | 2 50.79 6| 2 30 27.55 | —z.225 +22 1029.8|— 0.10{ I 33.5 
71148 6.77! 687e] 1526148! 57.381 2 49.5] 7] 2 2953.50! 1.613 | 22 949.4! 3.27] 129.0 
8) 1 50 50.04| 6.733 | 154858.6| 56.28 | 2 48.3] 8} 229 10.16] 1.999 | 22 751.7] 6.541 124.3 
9) 153 29.89 | 6.58% | 16127 15.5| 55-3412 470] 9| 228 17.60| 2.38: | 22 4345| 9.90] 119.5 
10} 156 6.16| 6.434 | 1633 4.6] 53.961 2 45.7 }10| 227 15.95] 2.755 | 21595§5.9| 13-33] 1145 
IT| 1 58 38.68 | +6.074 [+76 54 25.0] +52.74 | 244.3011] 226 5.43 [3.219 [+21 53.54.3| 26-821 I 9.4 
I2}2 £ 7.26] 6.106) 1715 135.6| 51.48] 2 42.812] 2 24 46.32] 3.471 | 21 4628.3] 20.36] I 4.2 
13}2 33149] 5.9% | 173535-3| 50-174 2 41.3113] 2 23 18.96| 3.807 | 2137369) 293-2) 058.8 
14,2 5 51.76| 5.743 | 175523-2] 48.82 | 2 390.7 314/ 2 21.43.76] 4.223 | 212719.8| 87-49] 953.3 
$12 8 7.27] seg48| 181438.1| 47-42) 2 38.0915/ 220 1.24] 4.416 | 2115 37.2| 81-05] 047.7 
16| 2 10 18.00 | +5.344 |+28 33 19.0/ +45-98 | 2 36.2 J.36| 2 18 11.99 | —4.684 }+21 2 29.9| -3455 | 941-9 
17| 212 23.71] 5.130] 185124.5| 44.48 | 2 34.3917) 2 1616.66] 4.923 | 204759-4| 37.97 | 036.1 
18| 2 14 24.16] 4.906] 19 853.5] 42.93 | 2 32.4918! 2 14 15.97] 5.130 | 2032 7.9| 41.29] 030.2 
19| 216 19.10| 4.678 | 1925 44.6| 41.33 | 2 3044919] 212 10.72] $.30e| 201458.4| 44.47] 024.2 
201218 8.29] 4.4237] 1941 56.6] 39.67 | 2 28.3120| 210 1.77! 5.437 | 195635.0| 47.46{ O18,1 
21| 2 19 51.48 | +4.172 |+19 57 28.1] +37-95 | 2 26.1921) 2 7 90.02 |—5.535 [+1937 2.4|—50.23 | O120 
22] 2 21 28.42| 3.906 | 201217.5| 36.16 | 2 23.7922) 2 § 36.40] 5.s04| 191626.0| 52.76 {8 opr 
23; 222 58.85 | 3.629 | 202623.3| 34.3: | 2 21.2923) 2 321.87] 5.612] 185452.0| 55.02 | 23 53-5 
24| 2 24 22.52| 3.342] 203944.1| 32-40} 2 18.7924) 2 1 738] 5.590} 183227.3| 56.98 | 2347.4 
25| 2 25 39.19 | 3.045 | 205218.2| 30.42! 2 16.0325] 1 58 53.89| 5.528] 18 919.3] 88.62 | 2341.3 
26| 2 26 48.60 | +2.737 |+21 4 3.9| +28.37 | 2 13.2 $26) I 56 42.33 | —5-429 [+17 45 35-9 | —59-93 | 23 35-2 
27| 227 50.50| 2.419 | 211459.4| 26.23 | 2 10.3927] 1 54 33.60] 5.293 | 172125.3| 60.89 | 23 29.2 
28/2 2B 44.64] 2.091 | 2125 2.7) 9402/2 7.3928] 152 28.55) 5.122) 165655.8] 61.51 | 23 23.3 
29| 2 29 30.78 | 1.753 | 21 3411.9] 21-73 | 2 4.129] 1 5027.99] 4.920| 163215.7| 61.78 | 2317-5 
30/230 8.69] 1.405 | 214224.9| 19.3512 0.8430; 1 48 32.65| 4.688] 16 733.4] 61.69 | 2311.8 
31] 2 ZO 38.15 | +1.049 [+21 49 39.5 | $16.87 | 1 57.3431) 1 46 43.22 | —4.429 [415 42 57.3 | 61.26 | 23 6.1 
321 2 30 58.96 | +0.684 [+21 55 53.4| +24.29 | I 53.7 132| 145 0.30 | 4.145 [+15 18 35.3 | —60.52 | 23 0.5 
Day of the Month, | ad. | 7th. |12th./17th,| aad. |27th. | Day of the Month, | ret. | 6th. [r1th./16th./arst. |26th, 
Semidiameter. . . /15.19/16.25/17.45|18.80/20.31)21.98 8 Semidiameter. . . (23.77)25.62 ay: .36128.82129. 74/29.90 
Horizontal Parallax [15.64/16.73|17.97|!9.36|20.92/22.64 | Horizontal Parallax |24.48/26.38)/28.18|29.68/30.62/30.79 





The sign + prefixed to the hourly change 


sign — indicates that north declinations ecreasing. 





of declination indicates that north declinations are increasing; the 


154 


VENUS, 1913. 
GREENWICH MEAN TIME. 





Day of Month. 


I 
2 


00D ON A UH Db WwW 


31 
32 


———— 


| Apparent 











Right Ascen- 


sion. 


hm “°s 

1 46 43.22 
145 0.30 
I 43 24.44 
I 41 56.10 
I 40 35.68 


I 39 23-48 
I 38 19.76 
I 37 24.71 
I 36 38.47 
136 1.10 


I 35 32.63 
f 35 13.05 
135 2.31 
135 0.33 
135 7.01 


I 35 22.22 
I 35 45.80 
r 36 17.58 
I 36 57.37 
I 37 44.98 


1 38 40.20 
¥ 39 42.82 
I 40 52.61 
I 42 9.34 
1 43 32.80 


145 2.76 
I 46 38.99 
1 48 21.26 
150 9.37 
152 3.10 


I 54 2.26 
156 6.64 


Day of Month. 


Semidiameter . 
Horizontal Par. 








MAY. 
Var. of 
R.A. Apparent 
for: | Declination. 
Hour. 
Noon Noon 
8s ° ‘ oe 
— 4.429 +15 42 57.3 
4-145 | 15 1835.3 
3.840 | 1454 34.9 
3-518 | 1431 3.1 
3-181] 14 8 6.4 
—2.833 [+13 45 51.0 
2.475 | 13 2422.2 
2.110 | 13 344.7 
1.742 | 1244 2.4 
¥.372 |} 1225 19.0 
y7Y.oor H+I2 7 37.4 
0.632 | 11 5059.8 
—0.265 | I1 35 28.0 
+0.098 | 1121 3.6 
0.486 | Il 747.4 
+0.809 |+10 55 39.9 
1.154 | I0444I.1 
1.492 | 103450.8 
1.823 | 1026 8.6 
2.145 | 10 18 33.7 
+2.457 +1012 4.8 
2.760 | 10 640.5 
3-054] I0 219.4 
3-339!| 959 OI 
3.615 | 9 5640.7 
+3.88r |+ 955 19.3 
4-137 9 5454-0 
4.385 955 22.9 
4.624| 95643.8 
4.854| 958 54.7 
+5.075 |+10 153.6 


+5.289 |+10 5 38.4 


ve 


ae 


29.29/28.02 
30.16/28.85 


on (A 





26.34/24.46 22.59 
27.12/25.19 23.26 


Var. of 
Decl. 
for 1 
Hour. 





ee el 


—61.26 
60.52 
59.47 
58.13 
56.54 


—$4.71 
52.66 
50.44 
48.06 
45.54 


—42.92 
40.21 
37-43 
34.60 
31.75 


—28.89 
26.03 
23.38 
20.35 
17-57 


—14.85 
12.19 
9.58 
7.04 
4.58 


— 2.41 
+ 0.08 
2.29 
4.42 
6.46 


+ 8.42 
+10.29 


1st. | 6th. [rrth. 6th. 21st.|26th.| 31st. 


oa 





ae 


20.82/19.20 
2%.44|19.77 











Day of Month. | 


06 won aA na wh G Nm 
oO YO WA WN WN 


-~ 


31 
32 


on 


Apparent 


Right Ascen- 


sion. 


Noon. 


hm ~°3s 

156 6.64 
1 58 16.05 
2 0 30.30 
2 249.2! 
2 § 12.62 


7 40.37 
IO 12.31 
12 48.29 
15 28.19 
18 11.87 


2 20 §9.21 
2 23 50.11 
2 26 44.48 
2 20 42.21 


2 32 43.21 


2 35 47-41 
2 38 54.73 
242 5.08 
2 45 18.39 
2 48 34.60 


2 §1 53-63 
255 15-42 
2 58 39.92 
3 2 7-05 
3 § 36.77 


3.9 9.01 
3 12 43-73 
3 16 20.87 
320 0.39 
3 23 42.24 


3 27 26.36 
3 31 12.71 


Day of the Month. | sth. jroth./rsth.j2oth.j2sth./30th. 


Re bee EEE cee een Pn Rene ee a 


Semidiameter . . 
Houizontal Parallax [18.27 











Merid- 
ian Pas~- 
sage. 


9-3 
8.0 
6.7 
5-4 
4.2 


2I 
2I 
21 
21 


3.1 
2.1 
1.1 
0.2 


20 59-3 


20 58.5 
20 57.7 
20 57.0 
20 56.3 
20 55-7 


20 55.1 
20 54.6 
20 54.1 
20 53.6 
20 53.2 


20 52.8 
20 52.5 
20 52.2 
20 51.9 
20 51.7 


20 51.5 


JUNE. 

Var. of | Var. of 
R.A. | Apparent | Decl. 
for: {| Declination.) jor 1 
Hour. Hour. 
Noon. Noon Noon. 

ry o f oe ae 
+5.289 [+10 5 38.4| +10.29 
§-494| IOIO 7.1| 12.08 
5-692} 1015 17.6/ 13.78 
5.883 | 1021 8.0] 15.40 
6.067 | 1027 36.4| 16.94 
+6.245 +10 3440.8) +18.40 
6.416 | 104219.2, 19.78 
6.582 | 105029.9| 21.09 
6.742 | 1059 11.3| 22.33 
6.897 | rm 821.5| 23.50 
+7.048 [+11 17 58.9 | +24.60 
7-194| 1128 1.8] 25.63 
7.336 | 11 3828.7| 26.60 
7.474 | 114918.0| 27.50 
7.609 | 12 028.3| 28.34 
+7.741 |\+12 11 58.0) +29.12 
7-869 | 122345.7| 29.84 
7-993 | I23549.9| 30.50 
8.115 | 1248 9.1] 31.10 
8.234 | 13 042.0] 31.64 
+8.350 [+13 13 27.2) +32.12 
8.464 | 13 2623.4] 32.55 
8.575 | 1339 29.2| 32.92 
8.684 | 135243.2| 33.24 
8.791 | 14 6 4.1| 33.50 
+8.895 [+14 19 30.7 | +33-71 
8.997 | 1433 1.8] 33.87 
9.097 | 144636.2] 33.98 
9-195 | 15 OI2.5} 34.04 
9.291 | 15 13 49.5| 34.04 
+9.385 |+15 27 26.1 | +34.00 
+9.477 |F15 41 1.2| +33.92 





oe 


. 127.741%6.46/15.32/14.3% 
16.95|15§.77 14.73 





ae oe 


20 51.4 


eee + ee 


on 


Nore.—The sign + indicates north declinations; the sign — indicates south declinations. 


on 


13. 
13. 


-———— 





ve 


4112.63 
B1/13.00 


VENTS, 1918. 
GREENWICH MEAN TIME. 


155 





JULY. 
iu A ‘Deck 
z eS Ascen-| for 1 for 1 
s Hour. Hour. 
a 
a, Noon. Noon. 
hm s 8 ” 
1! 3 27 26.36 1+ 9.385 +15 27 26.1 | +34.00 
2 331 12.71| 9.477| I§ 4% 1.2] 33.92 
3 335 1.26] 9.567! 15 5433.8! 33.79 
4.338 51.95] 9.656| 16 8 2.7] 33.61 
51342 44.75 | 9.743} 1621 26.8] 33.39 
6. 3 46 39.62 |+ 9.528 +16 34.45.0| +33.13 
7:3 50 36.52| 9.913| 164756.4] 32.83 
8 3 54 35-43 | 9.996 17 I 0.0] 32.48 
9 3 58 36.32] 10.077! 171354.8| 33.09 
10' 4 239.15 | 10.157] 172640.0| 31.67 
11' 4 6 43.90 |+10.237 |4+17 39 14.5 | +31.21 
12. 4 10 §0.54/| 10.316| 1751 37.4] 30.71 
13) 414 59.05 | 10.393| 18 347.9/ 30.17 
14,419 9.41 | 10.470 1815 45.1] 29.89 
15 | 4 23 21.59 | 10.s4s| 182728.0} 28.98 
16! 4 27 35-S7 |+10.619 |+18 38 55.8 | +28.34 
17) 431 51.32 | x0.693| 1850 7.7] 27.66 
18' 436 8.82| 10.765] 19 1 2.8] 26.94 
19| 4 40 28.03 | 10.836| 19 11 40.3] 26.18 
201 4 44 48.93 | 10.905| 192159.3| 25.40 
21} 449 11.49 |+10.974 +19 31 59.0] +24.58 
22| 453 35-67 | 1x.041} 1941 38.6! 23.73 
23) 458 1.44] 11.106] 195057.4| 22.84 
24/5 2 28.77! 11.170} 195954.6| 21.93 
2515 657.62] 11.233] 20 829.4] 20.98 
26] 5 11 27.95 |+11.294 [+20 16 41.1 | +20.00 
271 5 15 59-73 | 2-353 | 202429.0| 19.00 
28} § 20 32.91 | 11.421] 203152.5| 17.96 
29/525 7.45| 11.466! 203850.8| 16.89 
3! 5 29 43-30] 11.520] 2045 23.3] 15.80 
31| 5 34 20.43 |#11.573 [+20 §1 29.4 | +14.69 
32} 5 38 58.78 |+11.623 (+2057 8.5 | +13.55 






Semidiameter . 


Horizontal Parallax . 


_ 





oP 


















h m 
20 51.5 
20 §1.4 
20 51.3 
20 51.2 
20 51.2 


20 51.2 
20 §1.2 
20 §1.3 
20 51.4 
20 51.5 


20 51.7 
20 §1.9 
20 §2.1 
20 52.4 
20 §2.7 


20 §3-0 
20 53.3 
20 53-7 
20 §4.1 
20 54.5 


20 55.0 
20 55-5 
20 56.0 
20 56.5 
20 57.1 


20 $7-7 
20 58.3 
20 58.9 
20 §9-5 
2I 0.2 


21 0.9 
21 1.6 








on 


- [TY.94/11.29 10.72'10,92 9.76| 9.35 
£2.27/11.02/11.04 10.52 10.05) 9.63 


AUGUST. 
| 
3 Var. of 
a | Apparent | RAL | A 
§ [riche Ascen| Fe | oeteareen 
“ Hour. 
> 
Q Noon. Noon | Noon. 
hm i  =“s s oro" 
1 5 38 §8.78 j+11.623 |+2057 8.5 
2| 5 43 38.32] 11.671) 21 220.0 
31 § 48 18.99 | 11.717] 21 7 3.4 
41553 0.74] rx.76x! 22 11 18.1 
5| 5 57 43-52 | 1x.803| 211§ 3.7 
6} 6 2 27.30 |+11.843 +21 18 19.8 
716 712.02 | 11,882] 2121 5.9 
8| 611 §7.65 , 11.919) 21 2321.5 
9|6 16.44.14] rr.954) 2125 6.2 
10| 6 21 31.44 | 112.987| 21 2619.8 
11] 6 26 19.51 |+12.018 [+21 27 1.9 
12/631 8.31 | 32.047] 21 2712.1 
13| 635 §7.78| 12.075) 21 2650.0 
14| 6 40 47.90] 19.r0r} 21 2555.4 
15| 645 38.61 | 12.124] 21 2428.1 
16| 6 50 29.86 |+12.146 |+21 22 27.8 
17| 6 5§ 21.61 | 12.166| 21 1954.3 
18| 7 013.81 | 12.183] 21 1647.4 
1917 § 6.41] 12.199] 21313 6.9 
2017 9 59.36] 12.212] 21 852.7 
21| 7 14 52.61 }+12.224/+21 4 4.6 
22) 7 19 46.13 | 12.234] 2058 42.7 
23] 7 24 39.86) 12.242] 2052 46.8 
24] 7 29 33.75 | 12.248] 204617.0 
251 7 34 27.76| 12.252] 2039 13.2 
26| 7 39 21.83 |+12.253 |+20 3Y 35.4 
27| 7 4415.92 | 12.253] 2023 23.7 
28/749 9.99| 12.281| 2014 38.3 
29/1754 3.98| 12.247| 20 § 19.3 
30| 7°58 57.85 | 12.241| 1955 26.8 
31} 8 3.51.56 |+12.234/+19 45 0.9 
3218 8 45.07 |+12.225 (79.34 1.9 
Day of the Month. | 4th. | oth. /r4th. 
Semidiameter . 
































1 23.85 
12.39 
II.21 
190.0f 

8.78 


+ 7.54 
6.28 
§.0x 
3-72 
2.q1 


1.09 
0.25 
1.60 
2.96 
4.32 


5.70 
7-09 
8.49 
9.89 


11.30 


—13.71 
14.13 
15.53 
16.95 
18.37 


—19.78 
a1.19 
22.59 
23.99 
25.38 


—-26.77 
—28.14 








h m 
21 1.6 


21 2.4 
21 3.2 
21 3.9 
21 4.7 


21 
2I 
21 
21 
2! 


5-5 
6.3 
7-1 
79 
8.8 


21 9.7 
21 10.6 
21 11.5 
2112.4 


21 13.3 


21 14.2 
21 15.1 
21 16.1 
2117-1 
21 18.0 


21 18.9 
21 19.9 
21 20.9 
21 21.8 
21 22.7 


21 23.7 
21 24.7 
2125.6 
21 26.6 
21 27.6 


21 28.5 
21 29.4 





19th.|24th.|29th. 


on 


7 


. | 8.98 | 8.64 | 8.33 | 8.05 | 7.79 | 7.5 
' 8.29 | 8.02 | 7.7 


Horizontal Parallax. | 9-25 8.90 | 8.58 


—— 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
sign — indicates that north declinations are decreasing. 
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VENUS, 1913. 


GREENWICH MEAN TIME. 


Var. of 
Dect. 
for x 

Hour. 





on 
—28.14 
29.§0 
30.86 
32.20 
33.54 


—34.84 
36.15 
37.44 
38.71 
39.97 


~41.21 
42.43 
43.63 
44.82 
45-99 


47.14 
48.27 
49.38 
50.47 
51.54 


—ga.58 | 
53.60 
$4-59 
55.56 
$6.51 


57-43 
38.32 
59-19 
60.03 
60.84 


—61 .63 
$2.39 


21 29.4 
21 30.3 
21 31.3 
21 32.3 
21 33-2 


21 34-1 
21 35.0 
21 35-9 
21 36.8 
21 37-7 


21 38.6 
2E 39-5 
21 40.3 
2141.1 
2141.9 


aI 42.7 
21 43.6 
21 44.4 
21 45.2 
21 46.0 


21 46.8: 


21 47.6 
21 48.4 
21 49.2 
21 49.9 


21 50.6 
21 §1.3 
21 52.0 
21 52.8 


21 53-5 


21 54.2 
21 54.9 


x8th.| 23d. (28th. 


Day of Month. 


ow; woOn~ A wn & w@w DY MH 


= 


1X 
12 
13 
14 
15 


16 
17 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


gr 
32 


Day of the Month. | sd. 











OCTOBER. 
Var. of 
Apparent | pA. | A t 
sia | kes saan 
Noon, Noon. Noon. 
hm ry 8 oh ae 
10 32 0.31 }erz.598 [+30 17 19.5 
10 36 38.40| 11.577| 95231.0 
1041 15.99] 12.536) 927 24.7 
1045 §3-10| 15.536) 9 2 1.2 
10 50 29.94| 12.517| 83625.1 
1055 5.93 |+21.499 |+ 8 1025.1 
105941.71| 12.482| 74413.9 
IX 417.09| 11.466) 717.48.1 
Ir 8§2.10| r2.482} 651 8.4 
11 1326.77| 1.498} 62415.4 
IZ18 1.12 /brs.495 + 557 9.7 
Ik 22 35.18| rz.424| 5 2952.1 
1127 8.99] 11.404) 5 223.4 
1X 31.42.58| 11.395} 43444.0 
11 3615.07| 11.368) 4 654.6 
IX 4049.20 |+11.382 |+ 3 98 56.0 
11.45 22.30] 12.377) 31049.0 
1149 55.30] 13.374] 24234.1 
11 5428.24] 11.3y2| 21412.1 
IISQ 1.15] rr.3¥z| 145 43.6 
12 334.07 |t11.372|+ 117 9.3 
12 8 7.03] 11.375; 048301 
12 124006] 11.379 + 019 46.7 
1217 13.20] 11.384" 0 9 Q2 
12 21.46.48] 11.390] 037500 
12 26 19.94 /[+11.398 | 1 641.8 
12 3053.60] 11.407] 135 34.9 
12 35 27.50; 11.488} 2 428.5 
1240 1.67| 11.480] 2 3321.9 
124436.15| 11.4441 3 214.2 
12 49 10.98 |+11.4891— 331 4.8 
12 53 46.18 |+11.475 |—- 359 52.8 





eee | oom | emcee | ee | ee | eee 9 ge fe eer rs J 


on a 


SEPTEMBER. 
| | Var. of 
a | Apparent | RA. | A t 
s Right Ascen- fort Declination. 
© 
2 | 
A Noon. Noon. Noon. 
hh m 8 8 oUF ad 
1| 8 845.07 }+12.225 +419 34 1.9 
2! 813 38.34] 12.214] 19 22 30.1 
3| $1831.34| 12.202 | 19 1025.7 
4| 82324.01] 12.187; 185748.9 
§| 828 16.33] 18.172| 1844 40.1 
6| 833 8.27 }+12.156 [+18 30 59.6 
7| 833759.82] 1a.139| 18 1647.6 
8| 84250.94| 12.re1| 18 2 4.6 
Q| 347 41.63/ 12.109| 17 4650.8 
1O| $5231.84 12.0869| 173% 6.6 
11| 857 21.59 |4+18.061 (+37 1452.4 
12| 9 210.80| reoqo| 1658 8.7 
13] 9 6§9.51| 19.078 164055.8 
14} 91147.69| x:.996| 1623 14.2 
1§| 916 35.32] 13-993| 16 § 4.3 
16] 9 21 22.40/+11.980 [+15 46 26.5 
17} 926 8.93] 11.997! 15 2721.4 
18} 9 3054.89| 11.903| 15 749.4 
19} 935 40.28] 11.879) 1447 51.1 
20{ 94025.09| 11.8s5| 1427 26.9 
2E1 945 9.32 |+12-8g1 +14 637.5 
22! 94952.98| 11.807! 1345 23.3 
231 95436.06| 11.783| 13 2344.9 
24] 95918.56; 11.789| 13 142.9 
25/10 4 0.49! 11.73§| 12 3917.9 
26/10 841.85 j+11.721 (+12 16 30.4 
2711013 22.65{| 11.688] 11 §3 21.2. 
28/1018 2.88) 11.665/ 1129 50.9 
29] 1022 42.56] 11.642{ Ir 6 O.1 
30] 1027 21.70| 1:.680| 1041 49.4 
31] 1032 0.31 [421.598 (+10 17 19.5 
324 10 36 38.40 |+11.577 1+ 9 §2 31-0 
Day of the Month. | 3d. | &th. |13th 
Semidiameter . . . | 7.33 | 7.78 | 6.95 


Horizontal Parallax 


7-§5 | 7-34 | 7-8 


us 


6.78 | 6.62 | 6.48 
6.98 | 6.62 | 6.67 


Semidiameter. . . 


6.34] 6.21 | 6.10 


5.99 | 5.89} 5.80 


Horizontal Parallax | 6.53 | 6.40| 6.98] 6.17 | 6.071 5.97 





Norsz.—The sign + indicates north declinations; the aign — indicates south deciinations. 


VENUS, 1913. 
GREENWICH MEAN TIME. 
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NOV 





Day of Month. 


hm i s 8 
1112 53 46.18 |+31.475 
211258 21.80| 11.494 
3/13 257.86] 11.513 
4°13) 7 34-41 | 12.534 
5113142 13.47| 11.556 
| 


6) 13 16 49.10 |+11.580 
7\13 21 27.32| 11.605 
8, 1326 6.16; 11.632 
9113 3045.66| 11.660 
10} 13 35 25.87| 11.690 


11]1340 6.82|+11.729 
1211344 48.53] 13.755 
1311349 31.05| 11.789 
14 13 54 14.40| 11.824 
15 | 13 58 §8.62| 11.861 


16 14 343-75 |+11.900 
17| 14 829.81] 11.939 
18| 14.13 16.84] 11.980 
191428 4.85] 12.029 
20| 14 22 53.89] 12.065 








21 | 14 27 43.97 |+12.109 
22/14 32 35-11] 12.154 
23| 14 37 27-33 | 39.199 
24] 14 42 20.66| 12.845 
3511447 15.21 


32.292 


14 §2 10.69 |+12.340 
1457 7-42| 12.388 
1§ 2 §.32| 12.436 
1§ 7 4.38 
1512 4.62 


12.485 
22.634 


I§ 17 6.03 |\+r2.584 


1§ 22 


EMBER. 


Apparent 


nation. 


359 52.8 
4 28 37.5 
457 18.2 
5 25 54-1 
5 54 24-4 


— 622 48.3 
O5r 5.1 
719 14.2 
7 47 14-7 
815 5.8 


— 842 46.7 
9 1016.7 

9 37 35.0 
TO 440.9 
10 31 33-5 


10 58 12.1 
11 2436.0 
II 5044.3 
12 16 36.1 
12 42 10.7 


13 7274 
13 32 25.2 
1357 3-3 
1421 21.0 


14.45 17-4 


15 851.6 
1§ 32 2.9 
15 54 50.5 
1617 13.6 
16 39 11.3 


17 042.9 


8.63 |+12.633 rt 21 47.5 


Var, of 
Decl. 
for x 
H 


Merid- 


our. lian Pas- 





ee | ces | ete [ oo 


71.93 
71.78 
31.60 
71.38 
71.23 


—70.85 
70.54 
70.20 
69.83 
69.42 


—63.98 
68.50 
68.00 
67.47 
66.90 


—66.30 
65.67 
65.00 
64.30 
63-57 


—62.80 
63.00 
61.36 
60.29 
$9.39 


~$8.45 
57.48 
56.47 
55.43 
$4.36 


—g3.26 
—§2.12 


sage. 





bh m 
22 13.7 
22 14.4 
2215.1 
2215.7 
2216.4 


2217.1 
2217.8 
22 18.5 
22 19.2 


22 19.9 


22 20.7 
22 21.5 
22 22.3 
22 23.1 
22 23.9 


22 24.7 
2225.5 
22 26.4 
22 27.3 
22 28.2 


22 29.1 
22 30.0 
22 30.9 
22 31.9 
22 32.9 


22 33.9 
22 34.9 
22 35-9 
22 37.0 
22 38.1 


22 39.2 
22 40.3 


Day of Month. 


0m on aA wn & & WwW om 


I 


31 
32 














Merid- 


ian Pas- 


sage. 


h m 
22 39.2 
22 40.3 
2241.4 
22 42.6 
22 43.8 


22 45.0 
22 46.2 
22 47-5 
22 48.8 
22 50.0 


22 $1.3 
22 $2.6 
2253-9 
22 §5-3 
22 56.7 


22 58.1 
22 59-5 
23 
23 
23 


0.9 
2.3 
3-7 


23 
23 


§.2 
6.7 
23 8.2 
23 9.6 
2311.1 


2312.6 
2314.1 
2315-7 
2317.2 
23 18.7 


DECEMBER. 

Var. of Var, of 

Apparent | RA. | A Decl 

ight Ascen for 1 Deciination.| for r 
our. Hour. 

Noon. Noon. Noon. Noon. 

h ™m $s 8 ° ‘ oo ae 

1517 6.03 |+12.584|-17 042.9| —53.26 
1§ 22 8.63] 129.633] 172147.5| $2.18 
1§ 27 32.42| 12.689] 174224.4| 50.94 
1§ 3217.39| 12.731] 18 232.8] 49.74 
1§ 37 23-55 | 12.78r| I82211.9| 48.51 
15 42 30.90 |-+12.831 [-18 41 21.1 | —47.25 
15 47 30-43| 12.880] 185959.6/| 45.96 
1§ 5249.13| 12.928! 1918 6.7] 44.63 
1§ 57 59-99| 12.976 19 3541.6] 43.87 
16 311.99| 13.024{ 195243.7| 41.89 
16 8 25.13 /+13.071 |-20 9 12.2 | 40.48 
16 13 39.39| 2%3.217|. 2025 6.5| 39.04 
16 18 §4.75| 13.162| 204026.0/ 37.57 
16 2411.19] 123.207| 2055 9.9] 36.08 
1629 28.68| 13.250} 21 917.6] 34.56 
16 34 47.19 |+13.292 |-21 22 48.5 | ~33.01 
1640 6.70) 13.333| 213542.0/ $1.44 
1645 27.18] 13.373] 214757.5| 129.83 
16 5048.59 | 13.418! 215 §934.5| 28.23 
16 56 10.89| 13.447| 22 1032.4] 26.59 
17 1 34.03 |+23.481 }-22 20 50.8 | ~24.93 
17 657.98| 13.514} 22 3029.1| 93.25 
17 12 22,69| 13.544| 223926.8| az.55 
17:17. 48.10) 13.572| 224743.5| 19.83 
17 23 14.16| 13.399) 2255 18.7| 18.20 
17 28 40.83 |+13.623 |-23 212.1) —36.35 
1734 8.04| 13.644! 23 823.4] 14.39 
17 39 35-73| 13-663| 231352.3| 12.8: 
1745 3-84| 13.679) 231838.4| 12.03 
17 50 32.31 | 13.693} 232241.6| 9.23 
1756 1.08 |+13.704+-23 26 1.6|— 7.43 


18 130.10 lex3.713 


3 28 38.2 | — 5.6 


23 20.2 
2321.8 


mg gp ye ee 
Day of the Month. | ed. | 7th. jr2th.}:7th./ 22d. | 27th. Day of Month. | ed. | 7th. |r ath.|17th.| 29d. }a 7th.) 32d. 


A | re | tee | ee | nts | ote eo 


ve 


Semidiameter . 


or 


- » $§ 72)5.64/ 5.57 
Horizontal Parallex . | 5.89 | 5.8: | 5.73 


.66 


5.50 
5 


44 


s. 
5.60 


5.38 | Semidiameter . 
5. 






i §.33 }§.99}§.94| §.28015.5715.13 39.10 
54 | Horizontal Par. | 5.49 | 5.44 5.39 | 5-35 5.32) 5.98} 9.25 


The sign — prefixed to the hourfy change of declination indicates that south declinations are increasing. 
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ee) oe | es | ee | ee | Qe 


= 


21 
22 
23 
24 
25 


26 


27 
28 


29 


gr 
32 


Day of the Month. | rst. | 6th. |1rth./16th.| 2zst.|26th./3zst. 


hm s 

17 3041.05 
17 33 53-79 
1737 6.86 
17 40 20.23 
17 43 33-89 


17 46 47.83 
1750 2.04 
17 53 16.49 
17 5631.17 
17 59 46.08 


18 3 1.19 
18 616.50 
18 931.98 
18 12 47.62 
1816 3.41 


18 19 19.33 
18 22 35.36 
18 25 51.50 
1829 7.74 
18 32 24.06 


| 18 35 40.45 


18 38 56.89 
18 42 13.38 
18 45 29.91 
18 48 46.46 


1852 3.02 
18 55 19.57 
18 58 36.11 
19 152.62 
19 5 9.08 


19 8 25.47 
19 11 41.78 


Semidiameter . 


Horizontal Par. . 





MARS, 1913. 
GREENWICH MEAN TIME. 





JANUARY. 
Var. of Var. of 
R.A. | Apparent | Decl. 
for: | Declination.) for r 
Hour. Hour. 
Noon. Noon. Noon. 
$s ° ? ve se 
+8.024 |-23. 44 4.6] — 7.14 
8.038 | 23 4649.1| 6.55 
8.051 | 23 49 19.0 5.94 
8.063 | 23 51 34.2 5-33 
8.075 | 2353 34.6| 4.71 
+8.086 |-23 55 20.1 | ~ 4.09 
8.097 | 23 5650.8] 3.47 
8.107 | 2358 6.6) 2.84 
8.117 | 2359 7-3 2.21 
8.126 | 2359 52.8| 1.58 
+8.134 |-24 O 23.1| — 0.95 
8.141 | 24. 0 38.4/ — 0.32 
8.148 | 24 0 38.5] + 0.31 
8.155 | 24 0233] 0.95 
8.161 | 23 59 52.9 1.59 
+8.166 |-23 59 7.2] + 2.22 
8.171 | 2358 6.1] 2.86 
8.175 | 23 5649.7| 3-50 

8.178 | 23 §5 17-9 4.14 
8.18r | 23 5330.8] 4.78 
+8.183 |-23 51 28.3} + 5.42 
8.185 | 23 4910.5] 6.06 
8.187 | 23 46 37.3| 6.70 
8.189 | 23 43 48.8 7.34 
8.190 | 23 40 44.9 7.98 
+8.190 |-23 37 25.7 | + 8.62 
8.189 | 23 33 51.1 9.26 
§.188 | 23 30 1.2 9.90 
8.187 | 23 25 56.0} 10.54 
8.184 | 23 21 35.5| 11.17 
+8.181 |-23 16 59.8] +21.80 
+8.178 |-23 12 8.9| +12.43 


| 2.10}2.12| 2.14] 2.16 | 2.17 | 2.19 | 2.27 
3.66 | 3.69] 3.72 | 3.75 | 3.78 | 3-82 | 3.85 


22 30.7 
22 30.1 
22 29.4 
22 28.7 
22 28.1 


22 27.4 
22 26.7 






Day of Month. 


OO @OnN A wmnh GG Wm 


om 


Var. of 
A t 
Rig t Ascen- R.A. 
sion. Hour. 
Noon. Noon. 
hm s 8 

IQ II 41.78] +8.178 
19 1458.01| 8.174 
19 1814.14] 8.169 
19 21 30.15| 8.164 
19 24.46.02; 8.158 
1928 1.75] +8.152 
19 31.17.32] 8.145 
19 3432.71} 8.138 
19 37 47-91| 8.130 
I94I 2.91| 8.124 
19 44 17.70| +8.112 
19 47 32.27| 8.102 
19 5046.61] 8.092 
19 54 0.70| 8.082 
19 57 14.54| 8.074 
20 028.12| +8.060 
20 341.43| 8.049 
20 654.47| 8.038 
2010 7.23| 8.026 
201319.70] 8.014 
20 16 31.88} +8.002 
20 I9 43.76, 7.989 
20 22 55-34| 7-976 
2026 6.62| 7.963 
20 29 17.58| 7.950 
20 32 28.22| +7.937 
20 35 38.53| 7-923 
20 38 48.50| 7.909 
20 41 58.13| 7.895 
2045 7.42| 7.880 
20 48 16.36! +7.865 
20 51 24.94! +7.850 

Day of the Month, 


Semidiameter . . . 
Horizontal Parallax . 


FEBRUARY. 








2312 89 
23 7 3.0 
23 142.0 
2256 6.0 
22 50 15.0 


oe 


—2244 9.1 
22 37 48.4 
22 31 13.0 
22 24 23.0 
2217 18.5 


22 959-5 
22 226.1 
21 54 38.5 
21 46 36.8 
21 38 21.0 


21 29 §1.3 
2121 7.8 
21 12 10.6 
21 259.8 


20 53 35-5 


—20 43 §7-7 
20 34 6.6 
2024 2.4 
20 13 45.2 
20 315.1 


“IQ 52 3%3 
19 41 36.9 
19 30 29.0 
1919 8.8 
19 7 36.4 


-18 55 §1.9 


-18 43 55.5 | 


sth. |roth. 


oe oe 


- 12.23] 2.25 
- [3.89 | 3.93 


oe 


+12.43 
13.06 
13.69 
14.31 
14.93 


+15.55 
16.16 
16.77 
17.38 
17.99 


+18.59 
19.19 
19.78 
20.37 
20.95 


+21.53 
22.10 
22.67 
23.23 
23-79 


+24.35 
24.90 
25.44 
25.98 
26.52 


+27.05 
27-57 
28.08 


28.59 
29.10 


+29.60 
+30.09 


22 
22 





1sth. aoth.|asth. 


COO ee eed | ey a | 


oe 


os 


se 


2.28 | 2.30] 2.32 
3-97 | 4.01 | 4.05 


Notrge.—The sigry + indicates north declinations; the sign — indicates south declinations. 


Apparent 
ight Ascen- 
| sion. 


hm ~s 
20 41 58.13 
2045 7-42 
20 48 16.36 
20 51 24.94 
20 54 33-15 


| Day of Month. 
; 


20 57 49.99 
21 048.45 
21° 355-54 
21 7 2.26 
2110 8.59 


Oo on~ aA mm SH Ww 


II 
12 
13 
14 
15 


21 1314.52 
21 16 20.06 
21 19 25.21 
21 22 29.97 
21 25 34.34 


16/21 28 38.31 
17,21 3141.89 
18) 21 34 45-08 
19) 21 37 47.88 
70) 24 40 50.29 


21 ! 21 43 52.32 
22| 21 46 53.97 
23| 21 49 55-25 
24 | 2152 56.16 
25 | 2% 55 56.71 


26) 21 58 56.89 
27}22 156.71 
28/22 456.17 
29)22 755-27 
30; 22 1054.02 





31 
32 


22 1352.41 
22 1650.45 





Day of the Month. 


Semidiameter . 


Horizontal Parallax . 


MARS, 1913. 
GREENWICH MEAN TIME. 


MARCH. 














Var. o Var. of 
R.A. | Apperent | Decl. 
for: | Declination.} for: 
Hour, Hour. 
Noon. Noon. 

9 es 
+7.895 +28.59 
7.880 29.10 
7.865 29.60 
7.850 30.09 
7.834 30.57 
+7.819 +31.04 
7-803 31.5% 
7-787 31-98 
777% 32.44 
7-755 | 1728 18.3] 32.89 
+7.739 |-17 15 3.8| +33.33 
7.723 | 17 138.8) 33.76 
7.707 | 1648 3.6| 34.28 
7-690 | 16 34 18.3| 34.60 
7.674 | 16 20 23.0| 35.01 
+7.658 |-16 618.0] +35.41 
7-64r | 1§ 52 3-4| 35.81 
7.625 | 15 37 39-4| 36.20 
7609 | 15 23 6.1] 36.58 
7.593 | 15 823.8] 36.96 
+7.877 |-14 53 32.6| +37.33 
7.56r | 14 3832.6! 37.68 
7-546 | 14 2324.0! 38.03 
7.530| 14 8 7.1 ! 38.37 
7-518 | 13 5242.0, 38.71 
| 

+7.500 |—-13 37 8.9! +39.04 

7.485 | 13 21 28.0; 39.37 

7-470 | 13 5 39-4! 39.68 

7-455 | 1249 43.3, 39-99 

7-440 | 12 33 39.9! 40.29 

+7.426 |-I2 17 29.5| +40.58 

+7.411 |-I2 1 :12.2| +40.86 
ad, | 7th, |rath. 


2.35 | 2.37 | 2.40 
4.09 | 4.13 | 4.18 


oe (ad oe 








6.5 
5-7 
4.9 
4.1 
3-3 


2.5 
1.6 
0.8 
22 0.0 


21 59.1 


21 58.3 
2157-4 
21 56.6 
2155-7 
21 54.8 


21 54.0 
2153.1 
21 52.2 
2151.3 
21 §0.4 


21 49.5 
21 48.5 
21 47.6 
21 46.7 
2145-7 


2144.8 
21 43.8 
21 42.9 
2141.9 
21 40.9 


21 39.9 
21 38.9 


17th.| 2ed.| 27th. 


SL mmnennedil Kememmmmenesnetll Hneaeoee eed Rep oe 





oe 


2.42 | 2.4§ | 2.48 
4.22| 4.27] 4.32 









Day of Month. 


hm =°s 
22 16 50.45 
22 19 48.14 
22 22 45-49 


22 25 42.49 
22 28 39.15 


22 31 35.47 


22 37 27.12 
22 40 22.45 
22 43 17-45 


CO MONA WWD m 


I! 
12 
13 
14 
15 


22 46 12.14 
2249 6.51 
2252 0.57 
22 $4 54-33 
22 $7 47-79 


16 
17 
18 


19 
20 


23 040.97 
23 333.87 
23 626.50 
23 9 18.87 
23 12 10.98 


21 
22 
23 
24 
25 


2315 2.84 
23 17 54-47 
23 2045.86 
23 23 37-03 
23 26 27.99 


26 
27 
28 
29 
30 


23 29 18.74 
2332 9.28 
23 34 59.02 
23 37 49.76 
23 49 39.70 


23 43 29.46 
23 46 19.05 


31 
32 


Day of the Month. 


Semidiameter . 


Horizontal Parallax : 


22 34 31.46 





+7.4I1r J-I2 112.2 
11 44 48.2 
11 28 17.8 
XI II 41.2 


10 54 58.5 


10 38 10.0 
10 21 15.8 
10 416.2 
9 47 11.3 
930 1.4 


9 12 46.7 
8 55 27.3 
838 3.5 
8 20 35.5 
8 3 34 


7 27 47-7 

710 4.4) 
6 52 17-8 
6 34 28.0, 


6 16 353 


5 58 39.5) 
5 4041.2 | 
5 22 40.4! 
5 437-3) 


y | 45 27-4 | 


4 10 16,2! 
352 5.9) 
3 33 54.3 


—~ 315 41-7 
+7.062 |— 2 57 28.2 


rst. 


+40.86 
41.13 
41.39 
41.64 
41.89 


+42.13 
42.37 
42.59 
42.80 
43.01 


+43.21 
43-40 
43.58 
43-75 
43-91 


+44.07 
44.23 
44.37 
44.50 
44.63 


+44.75 
44.87 
44.98 
45.08 
45.17 


+45-25 
45-33 
45-40 
45.46 
45.51 


+45-55 
+45.59 
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6th. |1 rth.|16th.| 2rst./26th. 


eee me | ere — fee | ee 


ee 


oF 


2.50 | 2.53] 2.56 | 2.59 | 2.62 | 2.65 
4.36 | 4.41 | 4.46 | 4.51 | 4.56] 4.62 


The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 


160 MARS, 1913. 
GREENWICH MEAN TIME. 





























MAY. JUNE. 
of Var. of Var. of Var. of 
3 Right Ascen- wa 7iPpareat Ded : Right Ascen- R.A. | Apparent Decl | 
. . * ination or :d- 

Z| sion, | Hour. me) Hour. Z| sion. | Hour, | our. lieu Pas- 
~ hd sage. 
ad 

A Noon. Noon. Noon. Noon. A Noon. Noon Noon. Noen. 

h m g 8 °o é oe fe h m r) 8 9 ? (ZA ee h m 

1 | 23 43 29.46| +7.069 | ~3 15 41.7 | +45-55 I/ ¥ 10 22.20 | +6.958 |+ 6 F 3.9| +43.10 | 2032.8 
2|234619.05| 7.062| 2 57 28.2| 45.59 2| 112 §9.19| 6.958! 61816.2] 42.93 | 2030.6 
3/2349 8.46| 7.055} 239140] 45.6 3/115 46.17| 6.958| 635 23.8| 42.72 | 2029.4 
4|235257-71| 7.048| 2 2059.2] 45.62 4| 1 18 33.16| 6.988| 65226.5| 42.51 | 2028.3 
5|235446.79| 7.041] 2 244.1] 45.63 §| 121 2015| 6.958 | 7 924.1| 42.29 | 2027.1 
6| 23.57 35-70| +7.035 | ~1 44 28.9 | +45.63 6| 124 7.14 | +6.958 |+ 7 26 16.5 | +42.07 | 2026.0 
71 O 024.46] 7.099] 1 2613.8) 45.62 7| 4 2654.14] 6.958| 743 3.5| 41.84 | 2024.8 
8} O 313.07] 7.023| I 759.0) 45.62 8) 1 2941.15 | 6.958| 759 45.0 

9} O 6 1.53| 7-027] 04944.7| 45-58 g| i 32 2816| 6.959| 8 16 20.7 
tol O 849.85| 7.0r3] O31 31.0} 45-55 10 


31} OFF 38.04| +7.006 | -o 13 18.1 | +45.52 
32} 01426.10| 7.001 |+0 453.7| 45-47 
313} O1714.05| 6.996] 023 4.3] 45.42 
14} 020 1.89] 6.991] O41 13.5] 45-35 
35} 02249.62| 6.987] 05921.2| 45.28 


16} O25 37.25) +6.983 | +1 17 27.2 | +45.2% 
17} 02824.79| 6.979| I 35 32.4| 43-13 
38} 031 12.26] 6976| 153 33.6| 45.05 
19} 033 §9.66| 6.973 | 211 33.7| 44.96 
20} 03647.00] 6.971 | 2 2931.5 | 44.86 


+39.53 
39-25 
38.96 
98.66 
38.36 


14] ¥ 46 23.52] 6.964| 93749.1| 40.08 
1§| 149 10.68! 6.966! 9 5347.8] 39.8 
17{ 1 54 45.13 | 6.970| 1025 25.3 
18{ 3 57 32.42| 6.972] IO43% 3.9 
19| 2 019.76! 6.974} 1056 35.5 
20! 2 3 7.1§| 6.976] II 1 59.9 


21] 039 34.28] +6.969 | +2 47 26.9 | +44.75 
22} 04221.51| 6.967] 3 §19.6| 44.64 
23/1 045 8.70| 6.965| 323 9.5| 44.52 
24] 04755.85| 6.964] 34056.4/] 44.39 
25] 05042.96| 6.962] 358 40.2] 44.26 


2112 5 54.60| +6.978 |+1r 27 17.0 8.6 
22|2 842.11 | 6.980} 11 42 26.7 
23| 2 11 29.67 | 6.983 | 11 57 28.9 
24} 21417.28| 6.985 | 12 12 23.5 


25}217 4.94] 6.987) 12 27 10.3 


+38.06 
37-75 
37-43 
37-12 
36.78 


20 
20 7-5 
20 6.3 
20 5.2 
20 4.0 

26! 053 30.04| +6.96: | +4 16 20.7 | +44.12 20 

27| 05617.10| 6.960) 4 3357.7] | 43.97 20 

281 O59 4.15| 6.960} 451 31.0] 43.81 20 

29} ¥ 151.17} 6.989] § 9 0.4] 43.64 

30] I 438.19| 6.989] 5 2625.8] 43.47 


26} 2 19 52.66 | +6.98@ +12 41 49.2 
27| 2 22 40.44| 6.991} 12 56 20.0 
28} 2 25 28.26! 6.993} 13 1042.6 
29| 2 28 16.12 | 6.995 | 13 24 56.8 
30! 231 4.02| 6.997] 1339 2.6 


+36.45 
36.11 


2.9 
1.8 
0.6 


19 59.5 
19 58.3 


35.76 
35-4 
35.06 


31] I 725.20| +6.959 | +5 43 47.0| +43.29 
32] 1 1012.20] +6.958 | +6 I 3.9| +43.10 


31| 2 33 $1.96 | +6.998 |+13 §2 59.8 
32| 2 36 39.94 | +6.099 [+14 6 48.3 


+34.70 
434.34 


1957.2 
19 56.0 





4%.60 | 20 23.7 

41.36 | 2022.5 

135 15.19| 6.960| 83250.6| 41.11 |} 2025.4 

II{ 1 38 2.23 | 46.96: + 8 49 14.5| +40.86 | 20 20.2 

I2{ 1 4049.29} 6.962) 9 5§ 32.3] 40.62} 2019.1 

13] 1 43 36.39 | 6.963] 921 43.9| 40.35 | 2017.9 
16] 1 5x 57.88 | +6.968 #10 9 39.9 


SS SSS SSS SS SSS 
———— ne ON ce 


Day of Month. | rst. | 6th. |11th.|16th./ arst./26th./ 3rst.[ Day of the Month. | sth. jroth.|1sth./2oth./esth. smth, | sth. roth Irsth.lsoth lasth |yoth, 
oe ve ee on oe er iad ve ae of o? ae ee 


Semidiameter . | 2.68 | 2.71 | 2.74 | 2.77 | 2.80| 2.84] 2.87] Semidiameter . . 2.91] 2.94| 2.98] 3.02 | 3.06} 3.10 
Horizontal Par. | 4.66 | 4.72 | 4.77 4.83 | 4.88 4.94| 5.00] Horizontal Parallax 5.06] §.13| 5.19 | §.26] 5.33] §.40 


Nors.—The sign + indicates north declinations; the sign — indicates south dectinations. 


MARS, 1918. 
GREENWICH MEAN TIME. 
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— 


Apperent 
Ascen- 
sion. 


Right 


Z 
& 
0 
x 
3 
~ 
e 
Q 


= 


hm ~=s 

2 33 51.96 
2 36 39.94 
2 39 27-95 
2 42 15-97 
245 4.01 


2 47 §2.07 
2 50 40.14 
2 53 28.21 


2 56 16.28 
2359 4-35 


3 I §2.42 
3 440.49 
3 7 28.55 
3 10 16.60 


313 4.64 


3 15 52.67 
3 18 40.68 
3 21 28.67 
3 24 16.63 
327 4-56 


21 
22 
23 
24 
25 


3 29 §2-45 
3 32 40.29 
3 35 28.08 
3 38 15.80 
341 3-44 


26 
27 
28 
29 
30 


3 43 50.99 
3 46 38.45 
3 49 25.81 
3 52 13.05 
355 0.16 


31! 3.57 47.12 
32| 4 0 33.92 


Day of the Month. | sth. jroth.)15th.|2o0th.|2sth./z30th 


Horizontal Parallax . 


















+6.954 








JULY. 
Var. of Var. of 

RA Decl, 

for: | Declination.| for 1 

Hour, 

Noon. 

3 oe 

+6.998 |+13 52 59.8) +34.70 
6.999 | 14 648.3] 34.34 
7.000 | 14 20 28.0| 33.97 
7.00% | 14 33 58.8] 33.59 
7.009 | 14.47 20.5] 33.21 
+7.003 |+1§ O 33.0] +32.83 
7.003 | 15 13 36.3] 32.44 
7-003 | 15 26 30.2| 32.05 
7.003 | 1§ 39 14.6| 31.65 
7.003 | 15 51 49.5| 31.35 
+7.003 |+16 4 14.8| +30.85 
7.002 | 1616 30.5] 30.45 
7.002 | 16 28 36.5| 30.04 
7.002 | 1640 32.7; 29.63 
7.003 | 1652 19.0] 29.22 
+7.001 |+17 355-3| +28.8: 
7.000} 17 1§ 21.7| 28.39 
6.999 | 17 2638.1] 27.97 
6.998 | 17 37 44.3| 27.55 
6.997 | 17 48 40.3| 27.12 
+6.995 |+17 59 26.1 | +26.69 
6.993 | 18 10 1.6) 326.26 
6.990 | 18 20 26.7| 25.83 
6.987 | 18 3041.3] 25.39 
6.983 | 18 4045.4] 24.95 
+6.979 }+18 50 39.0/ +24.51 
6.975 | I9 021.9] 24.07 
6.97% | 19 9 5§4.1| 23.62 
6.966 | I9 19 15.6| 23.17 
6.960 | 19 28 26,4] 22.72 


+19 37 26.4] +22.27 


+6.947 |+19 46 15.6} +21.82 











Var. of 
Decl. 


for r 


Merid- 


Hour. lian Pas- 





Noon. 


sage. 


eS | Ee, ES | 





AUGUST. 
z laapessas, | Veta 
: ston, Hour. 
a 
a Noon. Noon, 
hm  =s $s 
I} 4 O 33.92 | +6.947 |+19 46 15.6 
2} 4 320.55 | 6.939] 19 5453.9 
3| 4 6 6.99| 6.931] 20 321.3 
4/4 853.23] 6.922 | 2011 37.9 
5] 411 39.27] 6.913 | 20 19 43.7 
6| 4 14 25.09 | +6.904 |+20 27 38.6 
7| 417 10.68] 6.894} 20 35 22.6 
8| 419 §6.02| 6.884 | 20 42 55.7 
9| 422 41.11] 6.873 | 205018.0 
10] 4 25 25.94; 6.862 | 2057 29.5 
It} 428 10.50} +6.851 [+21 4 30.2 
12} 430 §4.78| 6.839 | 21 13 20.1 
13] 433 38.77 | 6.827 | 21 17 59.3 
14} 4 36 22.46| 6.814] 21 2427.8 
15| 439 5.84] 6.80r | 21 3045.7 
16] 4.41 48.90 | +6.787 |+21 36 53.0 
17| 4.44 31.62! 6.773 | 21 42 49.7 
18] 4.47 13.99} 6.758 | 21 48 35.8 
19| 449 §6.00| 6.742 | 2154 11.3 
20] 4 52 37.63| 6.726 | 21 59 36.3 
21] 455 18.86 | +6.709 |+22 450.9 
22! 457 §9.68| 6.692} 22 955.1 
23/1 5 040.08| 6.674] 22 14 49.0 
24| § 320.04| 6.655 | 22 19 32.6 
25/5 §59.53| 6.635 | 2224 6.0 
26) § 8 38.53 | +6.614 |+22 28 29.2 
27| 5 11 17.03| 6.593 | 22 32 42.4 
28] § 13 §5.00| 6.571 | 22 3645.5 
29| § 16 32.43| 6.548 | 22 40 38.7 
301 § 19 9.29| 6.524] 22 4422.1 
311 § 21 45.57 | +6.499 |+22 47 55.8 
32| 5 24 21.25 | +6.473 [+22 51 19.8 
Day of the Month. 


oe 
+21.82 
21.37 
20.92 
30.47 
20.01 


+19.56 
19.11 
28.66 
18.41 
17.76 


$17.31 
26.86 
16.41 
25.96 
55.52 


+r5.08 
14.64 
14.20 
13.76 
13.32 


+12.89 
12.46 
12.03 
11.60 
11.28 


+120.76 
10.34 
9.92 
9.51 
9.IX 


+ 8.70 
+ 8.30 


h m 
19 21.7 
19 20.5 
19 19.4 
19 18.2 
1917.0 


19 15.8 
19 14.6 
19 13.4 
19 12.2 
19 11.0 


9.8 
8.6 


7-4 
6.2 


5.0 


19 
19 
19 
19 
19 


3.8 
2.5 
19 1.3 
19 0.0 
18 58.8 


19 
19 


18 57.5 
18 56.2 
18 55.0 
18 53.7 
18 52.4 


18 S1.1 
18 49.8 
18 48.5 
18 47.1 
18 45.8 


18 44.5 
18 43.1 


ath. | oth. |14th.|/r9th./24th./a9th. 


——_ |_| ce | ee | ree femme, (heen: | owen | memmwerrets fee | geet | eis | meee 


3.40 
§.92 


Semidiameter .... 
Horizontal Parallax . 


vo 


7s ve 


3-46 | 3.52 | 3.59 | 3.661 3.74] 3.82 
6.03 | 6.14 | 6.26 | 6.39 | 6.52 | 6.66 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 
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| Day of Month. 


00 @n~ A mt GD HN 


ong 


Ir 
12 
13 
14 
15 


16 
17 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


gl 
32 


Day of the Month, 


Semidiameter ... 
Horizontal Parallax 


hm =s 

5 24 21.25 
§ 26 56.30 
5 29 30.70 
§ 32 4-45 
5 34 37-53 


5 37 9-92 
5 39 41.60 
5 42 12.56 
5 44 42-79 
5 47 12.27 


5 49 40.99 
5 §2 8.93 
5 54 36.07 
557 2.38 
5 59 27.86 


6 I 52.49 
6 416.25 
6 6 39.11 
6 9 1.05 
6 II 22,05 


6 13 42.09 
616 1.15 
6 18 19.20 
6 20 36.20 
6 22 §2.13 


625 6.96 
6 27 20.68 
6 29 33.25 
6 31 44.64 
6 33 54-83 


SEPTEMBER. 








+6.473 | 


6.447 
6.420 
6.392 
6.364 


+6.335 
6.305 
6.3975 
6.244 
6.212 


+6.180 
6.147 
6.113 
6.079 
6.044 


+6.008 
$-971 
5-933 
5.894 
5.854 


+5.814 
$-773 
5+730 
5.686 
§.641 


+5.595 
5.548 
5.500 
5.450 
5.399 


636 3.79 | +5.347 
6 38 11.50 | +5.294 





23 8 28.8 


23 10 49.0 
2313 0.6 


2315 3-7 


+23 16 58.5 
23 18 45.1 
23 20 23.7 
23 21 54-4 
23 2317.3 


+23 24 32.6 
23 25 40.5 
23 2641.2 
23 27 34-9 
23 28 21.7 


+2329 1.7 
23 29 35.1 
23 30 2.2 
23 30 23.1 
23 30 38.0 


+23 30 47.1 
23 30 50.8 
23 30 49.2 
23 30 42.5 
23 30 30.9 


+23 3014.7 
+23 29 54.1 


3d. | 8th. jr3th 


MARS, 1913. 
GREENWICH MEAN TIME. 








oe 
+8.30 
7-91 
7.§2 
7-14 
6.76 


+6.39 
6.02 
5.66 
§.30 
4-95 


+4.61 
4.28 
3-95 
3.62 
3-30 


+2.99 
2.68 
2.38 
2.09 
x.81 


+1.54 
1.87 
1.01 
0.7§ 
0.51 


+0.28 
+0.04 
—o.18 
0.38 
0.58 


—©.77 
0.95 


3-92 
6.8: | 6.97] 7.35 


oe ee 
4.00 | 4.10 


oe 


4.21 | 4.33 
7-34 | 7-$4 


h m 
18 43.1 
18 41.8 
18 40.4 
18 39.0 
18 37.6 


18 36.2 
18 34.8 
18 33.3 
18 31.9 
18 30.4 


18 28.9 
18 27.5 
18 26.0 
18 24.5 
18 23.0 


18 21.4 
18 19.9 
18 18.3 
18 16.7 
1815.1 


18 13.4 
18 11.8 
18 10.1 
18 8.5 
18 6.8 


18 5.1 
18 3.4 
18 1.6 
17 59-9 
17 58.1 


17 56.3 
17 54-5 


.|r8th.| a3d. /28th. 


a 
4.45 
7.76 





eee. | eS S| qe 





Z| Apparent 
 jricht Ascen- Declination 
a) 
@ 
a Noon. 
hm s ” 
1| 636 3-79 | +5-347 |+23 30 14.7 
2| 638 121.50] 5.294] 23 29 54.1 
3| © 40 17.94| 5.240 | 23 29 29.4 
4| 6 42 23.08] 5.186 | 2329 0.8 
5| 644 26.90) 5.131 | 23 28 28.5 
6| 6 46 29.38 | +s.075 |+23 27 52.8 
7| 648 3048! 5.018 | 23 27 13.8 
8} 6 50 30.19] 4.960] 23 26 31.9 
g| 6 52 28.50] 4.900] 23 25 47.4 
10| 6 54 25.38 | 4.840] 2325 0.4 
11| 6 56 20.80 | +4.778 |+23 24 11.3 
12} 658 14.72| 4.715 | 23 23 20.3 
13/7 O 7.12| 4.6sx | 23 22 27.5 
14/7 157.97| 4-586 | 23 21 33.3 
15|7 347-25| 4-520| 23 2038.0 
16/7 5 34-93 | +4.452 [+23 19 41.8 
17| 7 7 20.97| 4.383 | 23 1845.0 
1817 9 5-33) 4.313 | 23 17 47-9 
19] 7 1047.98) 424: | 23 1650.8 
20| 7 12 28.89] 4.168 | 2315 §4.0 
21} 714 8.01 | +4.092 |+23 14 57.7 
22) 7 1§ 45.30| 4.015 | 2314 2.3 
231 717 20.72| 3.936] 2313 &1 
24) 7 18 54.23] 3-856] 23 1215.3 
25| 7 20 25.79| 3.773 | 23 11 24.3 
26| 7 21 55.35 | +3-689 |+23 10 35.4 
27| 7 23 22.86] 3.603 | 23 949.0 
28) 7 24 48.28, 3.515 | 23 9 5.4 
29! 7 26 11.58| 3.426 | 23 8 24.9 
30} 7 27 32.70| 3.334] 23 7 47.8 
31| 7 28 51.61 | +3.24t [+23 7 14.4 
32| 730 8.28] +3.147 |+23 645.1 
Day of the Month. 


Semidiameter. . . 


1.90 
2.00 


—2.08 
2.1§ 
2.22 
2.28 
2.32 


2.35 
2.37 
2.38 
2.37 
2.36 


—~2.33 
2.39 
2.23 
2.16 
2.08 


—1.98 
1.87 
1.75 
1.63 
1.47 


—1.31 
—2.13 


h m 
17 §6.3 
1754-5 
17 52.6 
17 50.7 
1748.8 


17 46.9 
17 45.0 
17 43-0 
1741.0 
17 39.0 


1737.0 
17 34-9 
17 32.8 
17 30.7 
17 28.6 


17 26.4 
17 24.2 
17 22.0 
17 19.7 
17 17.5 


1715.2 
17 12.9 
17 10.5 
17 8.1 
17 5.6 


17 3.1 
17 0.6 
1658.1 
16 55.5 
1652.9 


16 50.3 
1647.6 


3d. | 8th. |13th.|/18th.| 23d. |28th. 


oe 
4-59 | 4-74| 4.89 


oe ea 


Horizontal Parallax | 8.00 | 8.25 | 8.52 


oe 


So | :. 


Norre.—The sign + indicates north declinations; the sign — indicates south declinations. 


oe 


24| 5.44 
4| 9.48 














MARS, 1913. 
GREENWICH MEAN TIME. — 


for x 
Hour. 





+1.28 


2.22 
2.55 


+3.89 
3-25 
3.61 
3-99 
4.37 


+4.76 
5.16 
5.56 
$-97 
6.38 


+6.79 
7.20 
7.61 
8.02 
8.43 


+8.83 
+9.22 


ve 


NOVEMBER. 
| ‘| Apparent Var. of A 
¢ Right Ascen-| ¢-- pparent 
a" son fort Deciination. 
> 
a Noon. Noon. Noon. 
[hm s eo rf” 
| 730 8.28] +3.147 1423 645.1 
2 7 3! 22.65| 3.051 | 23 620.1 
31 7 32 34-69} 2.953} 23 5 59.7 
4,7 33 44-37| 2-853} 23 5 44.3 
4 7 34 51.64; 2752) 23 5 34.1 
6° 7 35 56.45 | +2.649 +23 5 29.4 
7| 736 58.77} 2-544} 23 § 30.5 
8! 737 58.55| 2-437| 23 5 37.7 
9/738 55-75| 2-338] 23 553.3 
10) 7 39 50.32] 2.218| 23 611.5 
uf 7 40 42.21 | +2.106 [+23 6 38.6 
12: 7 4X 31.38] 1.991 | 23 712.8 
13| 74217.78| 1.874) 23 7 54-4 
14,743 1.34] 1.755 | 23 8 43.6 
15] 7 43.42.01] 1.634) 23 9 40.7 
6 7 44 19.76] +1.511 [+23 10 46.0 
17 7 44 54-§2| 1-388 | 23 11 59.7 
18| 745 26.23] 1.256! 23 13 22.0 
9 745 54.82] 1.126] 23 14 53.2 
20! 7 46 20.25| 0.993 | 23 16 33.5 
211 7 46 42.47 | +0.858 |+23 18 23.0 
22| JA47 1.41} 0.720] 23 2022.0 
23) 747 17.01 | 0.580] 23 22 30.5 
241747 29.24| 0.438] 23 24 48.8 
281 7 47 3803| 0.294] 23 2717.0 
26! 7 47 43-35 | +0.148 [+23 29 55.0 
271 747 45.16] +0.001 | 23 32 42.9 
28| 7 47 43-41 | —0.147 | 23 35 40.7 
29| 7 47 38.08 | 0.297 | 23 38 48.3 
3) 7 47 29.14| 0.448] 2342 5.8 
31| 7 47 16.57 | —0.600 |+23 45 32.9 
32] 747 0.35 | —0-752 |+23 49 9.6 
Day of the Month. ad. 
Semidiameter . . . | 5.65 
Horizontal Parallax . 


Var. of 
Decl. 





Merid- 
ian Pas- 
sage. 


hm 

1647.6 
16 44.9 
16 42.1 
16 39.3 
16 36.5 


16 33.6 
16 30.7 
16 27.7 
16 24.7 
16 21.6 


16 18.5 
16 15.3 
1612.1 
16 8.9 
16 5.6 


16 2.2 
15 58.8 
15 55-4 
15 51.9 
15 48.4 


15 44.8 
15 41.1 
15 37-4 
15 33-7 
15 29.9 


15 26.0 
I§ 22.0 
15 18.0 
15 14.0 
15 9-9 


15 5-7 
15 1.4 


ath. jr 2th.!17th.| 22d. 27th. 


ae oe 


5.87] 6.41] 6.36} 6.62| 6.889 Semidiameter . 





Day of Month. 


00 OXI HO UA A] HD A 


on 


It 
12 
13 
14 
15 


16 
I7 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


A nt 
Right Ascen- 
sion. 


Noon. 


hm s 

747 16.57 
747 9.35 
7 46 40.46 
7 46 16.88 
7 45 49.62 


745 18.68 
7 44 44.06 
744 5.76 
7 43 23.80 
7 42 38.20 


7 41 48.98 
7 40 56.18 
7 39 59-83 
7 38 59.98 
7 37 56.68 


7 36 49.99 
7 35 39-98 
7 34 26.72 
7 33 10.30 
7 31 50.83 


7 30 28.42 
729 3.18 
7 27 35.26 
726 4.82 
7 24 32.02 


7 22 57.02 
7 21 20.02 
719 41.21 


718 0.79 
7 16 18.98 


7 14 36.00 
7 12 52.05 


Day of Month. 





DECEMBER. 


Var. of | 


R. A. 
for 1 
Hour. 





Noon. 


163 


ee, | eS | ey Ye 


8 
—0.600 
0.752 
0.905 
1.059 
1.212 


~—1.366 
1.519 
1.672 
1.824 
1.976 


—a.126 
2.274 
2.421 
2.566 
2.708 


—2.848 
2.985 
3.119 
3-249 
3-373 


3-493 
3.608 
3-717 
3.819 
3-914 


4.001 
4.081 
4.152 
4.234 
4.268 


4.313 
—4.348 


ad. 


oe aa 


+23 45 32.9 
2349 9.6 
23 52 55-7 
23 56 50.9 
24 055.0 


+24 5§ 7.6 
24 928.5 
24 13 57-3 
24 18 33.7 
24 2317.2 


+2428 7.2 
2433 3.4 
2438 5.1 
24 43 11.8 
24 48 23.0 


+24 §3 38.0 
24 58 56.1 
25 416.6 
25 938.9 
2515 2.2 


+25 20 25.7 
25 25 48.5 
25 31 10.0 
25 36 29.4 
25 41 45-7 


+25 46 58.2 
2552 6.0 
2557 8.3 
26 2 4.4 
26 653.4 


+26 11 34.7 
+2616 7.7 


ath, |r ath./17th. 


ee | 


ue or 








+ 8.83 
9.22 


9.61 
9.99 
10.35 


+10.70 
II.04 
11.36 
11.67 
II.95 


+19.23 
12.46 
12.68 
12.88 
13.05 


+13.19 
13.31 
13-39 
13.45 
13.48 


+13.47 
13-43 
13.36 
13.25 
Ig.10 


+13.93 
12.72 
12.47 
12.19 
11.89 


+11.55 
+11.19 | 


a2d. |27th.| 32d. 


—saeee | eee 


ae ve +e 


, 7.14) 7-39| 7-63] 7.83} 7.98} 8.08] 8.12 
9.85 |10.23|10.65/11.09/11.53|11.99 | Horizontal Par.|12.45}12.88/13.29|13.64|13.91|14.08|14.14 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing; the 
i 


sign — i 


cates that north declinations are decreasing. 


164 JUPITER, 1913. 
GREENWICH MEAN TIME. 

























JANUARY. FEBRUARY. 

J Apparen Var. of Var. of 
8 | right Ascen-| RA. | Apparent | Decl. 
>| sion. for r | Declination. | for 1 | Merid- 
% Hour. Hott. | ian Pas- 
b ——| see. 
4A Noon. Noon. Noon Noon 

hm =s 8 or Mwy h m 
1/17 58 41.59 [2.472 |-23 13 31.7 |-0.29 | 23 13.7] 1/18 28 14.50 |}+2.251 |-23 6 33.1 [+1.32 | 21 41.2 
2/117 5940.88] 2.469! 23 1337.9] 0.23 | 2310.8] 2/1829 8.40| 2.240) 23 6 0.9] 1.36 | 21 38.1 
3}18 040.10] 2.466! 2313.42.81 0.17 (23 7.89 3/1830 2.03} 2.229| 23 § 27.7| 1-40) 21 35.1 
4/18 139.23] 2.462| 231346.3] 0.21123 4.89 4118 3055.37] 2-217! 23 453-5] 1-44] 21 32.0 
§|18 238.27; 2.458| 23 13 48.4 |~0.06 | 23 1.99 5/1831 48.41] 2.205| 23 418.5] 1.48 | 21 28.9 
6|18 337.22 |+2.454 |—-23 13 49.1 | 0.00 | 2259.0] 6| 18 32 41.15 |+2.192 |-23 3.42.6 |+x.51 | 21 25.9 
7\18 436.07] 2.450] 2313 48.4 |+0.06 |22 56.0] 7] 1833 33.58| 2.179] 23 3 5.8] 2.55 | 21 22.8 
8/18 534.80] 2.445| 2313 46.3] 0.22 (2253.19 8/18 3425.70] 2.165| 23 228.2] 1.58/21 19.7 
Q|/18 633.41] 2.440] 23 1342.8] 0.18 | 2250.1] 9/1835 17.49| 2.r51| 23 1 49.8| 1.62 | 21 16.6 
30/18 731.91| 2.435 | 2313 37.8} 0.24 | 2247.2] 10/18 36 8.96/ 2.137} 23 110.6] 1.65 | 21 13.6 
31/18 8 30.28 |+2.429 |-23 13 31.5 +o.29 | 22 44.2911 1 1837 O.10}+2.123 |-23 0 30.6 |+1.68 | 21 10.5 
32/18 928.50| 3.423 | 2313 23.9| 0.35 |2241.2912|18 37 50.89| 2.109| 225949.9/ 1.71/21 7.4 
33/18 1026.58| 2.417| 231315.0| 0.40 | 22 38.2913 | 18 38. 41.33| 2.094] 2259 8.5] x.739/21 4.3 
34/1815 24.51] 9.411] 2313 4.9| 0.46 | 22 35.3914] 18 3931.41] 2.079) 2258 26.4] 1.76/21 1.2 
E518 12 22.27| 2.404] 23 1253.4] 0.51 | 22 32.3915 | 18 4021.13] 2.064! 2257 43.7| 1-79 | 2058.1 
26; 18 13 19.86 [-+2.397 |-23 12 40.6 }+o0.57 | 22 29.3916 | 18 41 10.48 |+2.048 |—-22 57 0.3 |+1.82 | 20 55.0 
17} 18 1417.29| 2.390] 23 3226.5] 0.62 | 22 26.3417 | 1841 59.46| 2.032| 225616.4| 1.84 | 2051.9 
18) 1815 14.55| 2.383] 23 1211.1 | 0.67 | 22 23.4918] 18 42 48.06| 2.016) 2255 32.0| 1.86 | 2048.7 
19/18 1611.64] 2.375 | 23 1154.5] 0.72 | 22 20.4919] 18 43 36.27| 2.000| 225447.1| 1.89 | 2045.6 
20;1817 8.54] 2.367) 23 13 36.7| 0.77 | 2217.4]. 20/ 18 44 24.09] 1.984] 2254 1.6] 1.91 | 2042.4 


21/1818 5.24 }+2.359 
22/1819 1.75] 2.350 
23|18 1958.05] 2.341 
24}18 2054.13] 2.332 
25/1821 50.00} 2.323 


23 11 17.6 |+0.82 | 22 14.49 21 | 18 45 11.51% |+1.967 |—-22 53 15.7 |+2.93 | 20 39.3 
23 1057.3] 0.87 | 2211.4) 22/18 45 §8.53| 1.950) 22 52 29.3] 1-95 | 2036.1 
231035.9| 0.92 (22 8.4923)18 4645.14] 1.933 | 2251 42.5] 1.96 | 2033.0 
23 1013.3| 0.97 | 22 5492411847 31.33] x-915| 22 5055.3] 1.98 | 2029.8 
23 949.6| 1.02/22 2.3925|184817.09| 1.897) 2250 7.8| 1.99 | 20 26.6 


26 | 18 22 45.65 [+2.314 |-23 9 24.8 |+1.06 | 21 59.31 26/18 49 2.42 |+1.879 |-22 49 20.0 |+2.00 | 20 23.4 
27|18 2341.07] 2.304] 23 858.8] 1.11 | 21 §6.39 27 | 18 4947.32| 1.861] 22 48 31.8| 2.0% | 20 20.2 
28/18 24 36.25] 2.294] 23 831.8] 1.15 | 21 53.3928] 18 5031.77| x.843| 2247 43.4| 2.02 (2017.0 
29/18 25 31.19] 2.284] 23 8 3.7] 1.20/21 50.2929/18 5115.76| 1.823| 224654.8| 2.03 | 20 13.8 
30} 18 2625.89| 2.273| 23 734.5| 1-24 | 21 47.2] 30| 18 51 59.30] 1.803} 2246 6.0| 32.04 | 20 10.6 


31] 18 27 20.33 |+2.262|-23 7 4.3 }+r.28 | 21 44.2931 | 18 §2 42.37 |+1.784 |-22 45 17.1 |+2.04 | 20 7.4 
32118 28 14.50 |+2.251 |—-23 6 33.1 [+1.32 | 21 41.2932 | 18 53 24.96 |+1.764 |-22 44 28.0 |+2.05 |20 4.2 
































Day of the Month. 2d. | 10th. | 18th. } 26th. Day of the Month. 8d. | Uth. | 19th. | 27th. 
tL or oe a id v ve ve 
Semidiameter . . [15.15 | 15.23 | 15.35 | 15.50] Semidiameter . . | 15.69 | 15.92 | 16.18 | 16.48 





Horizontal Parallax | 1.42} 1.42{| 1.43] 1.45] Horizontal Parallax | 1.47 1.49) 1.51 1.54 | 


Norse.—The sign + indicates north declinations; the sign —indicates south declinations. 














JUPITER, 1913. 
GREENWICH MEAN TIME. 











< , | Var. of Var. of 
| percent, [| apparent [BEL] 
3 sion for 1 | Declination. | for 1 | Merid- 
- | ° Hour Hour. | ian Pas- 
8 sage. 
a 
2 Noon. Noon. Noon. Noon. 
af ef ef 
hm 5s 8 or, ” h m 
{18 51 15.76 |+1.823 |-22 46 54.8 |+2.03 | 20 13.8 
2 1851 §9.30| 1.803 | 2246 6.0| 2.04 | 2010.6 
3/18 52 42.37| 1.784| 2245 17.1} 2.04/20 7.4 
4/78 53 24.96| 1.764| 22 4428.0} 2.05 |20 4.2 
§'18 54 7.06| 1.744! 2243 38.8] 2.05 |20 1.0 
6| 18 54 48.66 |+1.723 |-22 42 49.6 |+2.08 | 19 57.7 
7/18 55 29.77] 1-702| 2242 0.4] 2.04/19 54.5 
8} 18 56 10.37] 1.681] 2241 11.2] 2.04 | 1951.2 
9/18 5650.45] 1.660| 22 4022.1 | 2.04119 47.9 
10| 18 57 30.01 | 1.638] 22 39 33.1 | 2.03 | 19 44.6 
HW1T8 58 9.05 |+1.616 |—22 38 44.2 |+2.03 | 19 41.3 
12/18 58 47.55] 1-593 | 22 3755-5 | 2.02 | 19 38.0 
13138 59 25.50] 1.570} 2237 7.0| 2.0% | 19 34.7 
%1/IQ O 2.91] 1.547] 22 3618.8 | 2.00/19 31.4 
I§/19 O39.77| 1.524| 22 35 30.8} 1.99 | 19 28.1 
16;/19 1 16.06 |+1.500 |-22 34 43.1 |-+1.98 | 19 24.7 
IWl1Q 1 51.78] 1.476) 22 33 55.8] 1.96 | 19 21.4 
lig 2 26.93| 1.452| 2233 8.9|/ 1.95 | 19 18.0 
19/19 3 1.50] 1.428] 22 32 22.3} 1.93 | 19 14.7 
11Q 335.48] 1.404| 22 31 36.2| 1.91 [IQII.3 
21}19 4 8.87 |+1.379 |-22 30 50.6 |+1.89 | 19 7.9 
22;19 441.67] 1.354| 2230 §.5| 1.87/19 4.5 
23/19 § 13-87! 1.329; 2229 21.0! 1.85 {19 1.1 
24119 § 45-45] 1-303! 22 28 37.1 | 1.82 | 1857.7 
2|19 616.41] 1.a77| 22 2753.8] 1.80/18 54.3 
%{/19 646.76 |+1.251 |-22 27 11.1 |+1.77 | 18 50.8 
27119 716.48) x.295| 22 2629.0| 1.74|18 47.4 
lig 745.56] 1.198! 2225 47.6| 1.71 | 18 43.9 
2l1g 813.98] 1.177] 2225 7.0| 1.68/18 40.4 
lrg 841.75| 1.144] 22 2427.1] 2.65 | 18 36.9 
31119 9 8.87 |+1.116 |-22 23 48.0 |+1.62 | 18 33.4 
32/19 9 35.32 |+1.088 |-22 23 9.8 |+1.58 | 18 29.9 
Day of the Month. Wth. | 16th. | 2d. | 81st. 
Semidiameter . 16.81 
Horizontal Parallax | 1.57] 1.60] 1.64 


The sign 


+ prefixed to the hourly change of declination indicates that south declinations are decreasing; the 


Day of Month. 


oO won A a> W BD = 


= 


ee | 
aA & WH NY mm 


ee | 
coomt A 


wD me 
‘oR s) 


21 
22 
23 
24 
25 


26 


27 
28 


29 
30 


31 
32 


Apperent |p 
Right Ascen- 


on. 


Noon. 


hm i  =“°s 


19 935-32 
I9 IO 1.09 
19 10 26.18 
19 10 50.58 
19 11 14.28 





+1 .088 
1.060 
1.03% 
1.002 
0.973 


19 1 37.28 |+0.944 


19 IT $9.57 
19 1221.15 
19 12 42.02 
1913 2.16 


0.914 
0.884 
0.854 
0.824 


19 13 21.57 |+0.794 


19 13 40.25 
19 13 58.20 
19 14.15.40 
19 14 31.85 


0.764 
0.733 
0.702 
0.671 


19 14 47.54 |+0.639 


1915 2.48 
19 15 16.66 
19 15 30.08 
19 15 42.74 


19 15 54.63 
1Q16 5.74 
19 16 16.08 
19 16 25.64 
19 16 34.40 


19 16 42.37 
19 16 49.55 
19 16 55.93 
1917 1.51 
1917 6.29 


19 17 10.26 
1917 13.4! 


0.607 
0.575 
0.§43 
0.§12 


+0.479 
0.448 
0.415 
0.382 
0.349 


+0.316 
°.283 
0.249 
0.215 
0.182 


+0.348 
+o.114 


Day of the Month. 


17.17 | 17.57 | 18.00 | Semidiameter 


A t | ‘Deck 
Declination. for 1 
Hour. 

Noon. Noon. 

° id ue 

—22 23 9.8 |+r.58 
22 22 32.5] 1.54 
22 21 56.1] 1.50 
22 21 20.7{ 1.46 
22 20 46.3] 1.42 
—22 20 12.9 |+1.37 
22 19 40.5 | -1.33 
2219 9.2] 1.28 
22 18 39.0] 1.24 
2218 9.9] 1.19 
—22 17 42.0 |+1.14 
2217 1§.3} 1.09 
22 1649.8] 1.04 
22 1625.6] 0.99 
2216 2.6] 0.94 
—22 15 40.9 |+0.88 
2215 20.5} 0.83 
2215 1.4] 0.77 
22 1443.6] 0.71 
22 14 27.2]| 0.65 
—22 14 12.2 |+0.59 
2213 58.6] 0.53 
2213 46.4| 0.47 
2213 35.5 | 0.42 
2213 26.1 | 0.36 
-22 13 18.2 |+0.30 
221311.8| 0.24 
2213 6.8| 0.28 
2213 3.3| 0.12 
2213 1.3 |+0.08 
—-22 13 0.9 |~0.01 
—-22 13 2.0 |—0.08 

8th. | 16th. 


1.68 | Horizontal Parallax . 


Sign — indicates that south declinations are increasing. 


a“ a 


1.72 





165 





Merid. 
ian Pas- 





h m 
18 29.9 
18 26.4 
18 22.9 


18 19.4 
18 15.8 


18 12.3 
18 8.7 
18 5.1 
18 1.5 
1757-9 


17 54.3 
17 §0.7 
17 47.0 
17 43.4 
17 39-7 


17 36.0 
17 32.3 
17 28.6 
17 24.9 
17 21.2 


17 17.4 
17 13-7 
17 9.9 
17 6.1 
17 2.3 


16 58.5 
16 54.7 
16 50.9 
16 47.0 
16 43.1 


16 39.2 
16 35.3 





24th. 


eo 


18.45 | 18.92 | 19.41 
1.77 


1.81 


166 


JUPITER, 1913. 
GREENWICH MEAN TIME. 




































MAY. 
g A Var. of 
pparent | RA.| A t 
g Right Ascen- for 1 Decl nation. for: | Merid- 
%s ° Hour Hour.| jan Pas- 
> sage. 
A Noon. Noon. Noon. 
hm °s 8 orf" h m 
1} 1917 10.26|+0.148 |-22 13 0.9 j-0.0r | 16 39.2 
2/1917 13.41] 0.214] 2213 2.0 16 35.3 
3) 1917 15.75] 0.08: | 2213 4.8 16 31.4 
4/1917 17.28] 0.047| 2213 9.1 16 27.5 
§| 1917 18.00 }+o.0r3 | 22 13 14.9 16 23.6 
6| 19 17 17.90 0.021 |—22 13 22.2 16 19.7 
7| 1917 16.98] 0.05s§| 22 13 31.2 1615.7 
8/1917 15.26] 0.089| 2213 41.7 16 11.7 
9) IQ 17 12.72] 0.122] 22 13 53.7 16 7.7 
IO;}1917 9.36] 0,1596| 2214 7.2 16 3.7 
IT|/IQI7 5§.20}~0.190 |—22 14 22.2 15 §9.7 
12/1917 0.24| 0.923| 22 1438.8 1§ 55-7 
13/19 1654.48} 0.257] 22 1456.9 1§ 51.7 
14/19 1647.92] 0.290| 2215 16.5 15 47.7 
15|19 1640.56| 0.323| 2215 37.6 15 43.6 
16| 19 16 32.41 |—0.356 |~22 16 0.2 15 39.5 
17/19 1623.48! 0.388; 22 1624.2 15 35.4 
18/19 1613.76] 0o.421| 22 1649.7 15 31.3 
19/1916 3.27| 0.453| 2217 16.6 15 27.2 
20/19 1§ §2.01| 0.485 | 2217 44.8 15 23.1 
21 | 19 15 39.98 |—o.517 |-22 18 14.4 |—1.26 | 15 18.9 
22/1915 27.18] 0.549| 2218 45.4 1§ 14.8 
2311915 13.62] 0.580| 221917.8 1§ 10.6 
24/19 14 §9.32| 0.611 | 2219 51.4 1§ 6.5 
25119 14 44.27| 0.642] 22 20 26.3 15 2.3 
26/19 14 28.48 |—0.673 |—-22 21 2.5 1458.1 
27/19 14 11.96| 0.703] 22 21 39.9 14 53.9 
28 | 19 13 54.71 | 0.733 | 22 22 18.5 14 49.7 
29 | 19 13 36.75 | 0.762| 22 22 58.3 1445.4 
30/19 13 18.08] 0.791 | 22 23 39.3 1441.2 
31 | 19 12 58.71 |—0.820 |—-22 24 21.4 |—-1.77 | 14 36.9 
32 | 19 12 38.66 |—0.849 |—-22 25 4.5 14 32.6 
Day of the Month. ! 2d. 10th. 26th 
” ” t 
Semidiameter . 19.91 


Horizontal Parallax | 1.86 





Day of Month. 


00 ON A HPWH Db w 


= 





Apparen 
Right Ascen- 
sion. 


h 


19 12 38.66 |-0.849 


t 


Noon. 


19 12 57.94 
19 11 56.55 
IQ It 34.51 


19 11 11.84} 0.958 


19 1048.55 |—0.983 


19 10 24.65 
IQIO 0.17 


19 
19 


19 
19 
19 
19 
19 


19 
19 
19 
19 
19 


19 
19 
19 
19 
19 


19 
19 
19 


9 35-11 
9 9-50 


8 43.34 |—t.099 


8 16.66 


749.48 
7 21.82 


6 53.69 


6 25.11 |—1.199 


5 §6.10 
5 26.67 


4 56.85 
4 26.65 


3 56.10 |—1.280 


325.21 
2 54.00 
2 22.50 


I §0.73 


I 18.70 |—1.340 


0 46.43 
0 13.94 


18 59 41.27 
1859 8.44 
















JUNE. 


Var. of | 
A t | Decl. 
Declination. | for r 
Hour. 
Noon | Noon 


—-2225 4.5 |-1.8a 
22 25 48.6| 1.86 
22 26 33.7} 1.90 
22 2719.8] 1.94 
2228 6.9, 1.98 


—22 28 54.9 |-2.02 
22 29 43-7 | 2.05 
22 30 33.3 | 2.08 
22 31 23.6| 2.x: 
223214.6| 2.14 


233 6.2 |-2.17 
22 33 58.5] 2.19 
22 3451.3 | 2.21 


22 35 44-5 | 2.23 
22 36 38.2| 2.25 


—22 37 32.4 |—2.27 
22 38 26.9| 2.28 
22 39 21.8] 2.29 
22 4017.0| 2.30 
2241 12.4| 2.30 


“2242 7.9 |\—2-31 
2243 3.5} 2.32 
22 43 5§9.2| 2.33 
22 44 §5.0]| 2.33 
22 45 50.84 2.33 


—22 46 46.6 |—2.32 
2247 42.3] 2.32 
22 48 37.9| 2.31 
22 49 33-3 2-30 
22 50 28.4| 3.29 


18 58 35.47 |—1-375 |—22 51 23.3 |—2.28 
1858 2.39 |—1.380 |—22 52 18.0 [a7 


Day of the Month. 


2°.33 | Semidiameter . 


20.41 | 2 
1.Q1i 1.95 
| 


oe oe oo 


Nota.—The sign + indicates north declinations: the sign — indicates south declinations. 


Merid- 


ian Pas- 


sage. 


h sm 


14 32.6 
14 28.3 
14 24.0 
14 19-7 
1415-4 


I4 11.1 
14 6.8 
14 2.4 
13 58.1 
13 53-7 


13 49-4 
13 45-0 
13 40.6 
13 36.2 
13 31.8 


13 27-4 
13 23.0 
13 18.5 
13 14.1 
13 9-7 


13 5.2 
13 0.7 
12 56.3 
1251.8 
1247-4 


1242.9 
12 38.5 
12 34.0 
12 29.5 
12 25.0 


12 20.5 
12 16.0 


21.73 | 22.06 | 22.32 | 22.49 
1.99 | Horizontal Parallax! 2.03| 2.06| 2.09| 2.10 





Day of Month. 


Noon. 


hm i “°s 

18 58 35.47 
1858 2.39 
18 §7 29.22 
18 56 55.99 
18 56 22.71 









18 55 49.42 
18 55 16.14 
18 54 42.89 
18 54 9.70 
18 53 36.60 


1853 3.62 
18 §2 30.77 
18 51 58.06 
18 51 25.54 
38 50 §3.22 


0D OND We Ww DW oF 


ad 


18 5021.12 
18 49 49.27 
18 49 17.68 
18 48 46.38 
18 48 15.38 


18 47 44-71 
18 47 £4.39 
18 46 44.43 
18 46 14.86 
18 45 45.70 


18 45 16.98 
18 44 48.69 
18 44 20.88 
18 43 53.56 
18 43 26.75 





—3.375 
1.380 
1.384 
1.386 
1.387 


—1.387 
1.386 
1.384 
1.381 
1.377 


—1.372 
1.366 
1.359 
1.381 
1.342 


—1.332 
1.329 
I.3Ir 
1.299 
1.286 


1,272 
1.256 
1.240 
1.223 
1.206 


—1.188 
1.169 
1.149 
1.128 
1.306 


18 43 0.47 |-1.084 
18 42 34.73 |—1.061 |-23 14 54.8 |—1.39 


Day of the Month. 


Semidiameter . 








Sth. | 18th, 


JUPITER, 19138. 
GREENWICH MEAN TIME. 


Decl. 
for 1 


Merid- 


Hour. ian Pas- 
——| Sage. 


Noon. Noon. 


Se e ve “ 


—22 51 23.3 |—2.28 


22 5218.0 
22 5312.3 
2254 6.3 
22 5459-9 


2.27 
2.26 
2.24 
2.22 


22 55 §3.0 |-2.20 


2.18 


22 5645.6 
22 $7 37-7 
22 58 29.3 
22 59 20.4 


2.16 
2.34 
2.14 


3 010.8 |~2.09 
I 0.6) 2.06 
1 49.9| 2.03 
2 38.4 
3 26.1 


2.00 
1.97 


4.13.1 |—1.94 
459-4| 1.91 
5 44.9] 1.88 
6 29.6| 1.85 


7 1355 


1.82 


7 56.6 |-1.79 
8 38.8] 1.75 
23 920.2/| 1.72 
2310 O.9| 1.68 


23 1040.7| 1.64 


—23 II 19.6 |—1.60 


1.§6 
1.§2 
1.49 
1.45 


2311 57.6 
23 12 34.7 
23 13 11.0 
2313 46.5 


3 14 21.1 j—-1.42 


ist. 





ld Ld “ 


h m 
12 20.5 


12 16.0 
I2 11.5 
12 7.1 
12 2.7 


11 §8.2 
II 53-7 
11 49.2 
II 44.7 
II 40.2 


11 35.8 
It 31.3 
1 26.8 
LI 22.3 
1117.8 


1113.3 
Ir 869 
Il 4.4 
Ir 0.0 
10 55-5 


IO51.1 
10 46.7 
10 42.3 
10 37-9 
10 33-5 


10 29.1 
10 24.7 
10 20.3 
10 15.9 
IO 11,5 


10 7.2 
10 2.8 


29th. 





Ld 


22.55 | 22.51 | 22.37 | 22.15 


Horizontal Parallax 


2.1f 


2.10 


2.09 


2.07 


167 





Day of Month. 


oo ON aA nme oO WM 


a 
Af @® WH - 


tat 
cos OA 


wo 
Oo. 


2! 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 


hm 58 
18 42 34.73 
1842 9.56 
18 41 44.97 
18 41 20.97 
18 40 57.59 


18 40 34.85 
18 40 12.75 
18 39 §1.31 
18 39 30.55 
18 39 10.46 


18 38 §1.07 
18 38 32.38 
18 38 14.41 
18 37 57-17 
18 37 40.66 


18 37 24.89 
1837 9.87 
18 36 55.60 
18 36 42.10 
18 36 29.38 


18 3617.43 
1836 6.27 
18 35 55-90 
18 35 46.33 
18 35 37.56 


18 35 29.60 
18 35 22.45 
18 35 16.13 
18 35 10.63 


1835 5.96 









Var. of 
A t | Decl. 
Declination. | for r | Merid- 
Hour. | ian Pas- 
—___| sage. 
Noon. Noon. 
° o o ae h m 
—23 1454.8 j—1.39 | 10 2.8 
2315 27.6] 1.35 | 958.4 
23 1559-5} 1-32 | 954-5 
23 16 30.6| 1.28} 949.8 
2317 0.8! 1.24| 945.5 
—23 17 30.1 |~r.20 | 941.2 
2317 58.5} 1.16 | 9 36.9 
2318 26.0| 1.12 | 9 32.6 
2318 52.6| 1.09] 9 28.3 
2319 18.3| 1.05 | 9 24.1 
—23 19 43.1 |-r.01 | 9 19.8 
2320 .7.0/ 0.97 | 915.6 
23 20 30.0| 0.93 | 911.4 
23 2052.2!) 0.90] 9 7.2 
23 21 13.5| 0.87! 9 3.0 
—23 21 34.0|-0.84 | 858.8 
23 21 53.7| 0.80| 854.6 
23 2212.6] 0.77) 850.4 
23 22 30.7} 0.73 | 846.2 
23 2248.0) 0.70| 842.1 
—23 23 4.5 |-0.67| 8 38.0 
23 23 20.3] 0.63 | 8 33.9 
23 23 35.3| 0.60! 829.8 
23 23. 49.5| 0-57| 825.7 
2324 2.9] 0.54] 821.6 
—23 2415.5 [0.51 | 817.6 
23 24 27.3) 0.48 | 813.5 
27, 24 38.4] 0.48 | 8 9.5 
23 24.48.7| 0.42] 8 5.5 
23 7458.2| 0.39! 8 1.5 
0.343 [23 2§ 7.0|~0.36 | 757.5 
7 53-5 
6th. | 14th, | 22d. | 80th. 


Day of the Month. 


— ee | oan | eee | 


Semidiameter. . 
Horizontal Parallax 


dd 


21.85 | 21.48 | 21.06 | 20.60 


2.04 | 2.01 


1.97 


1.93 


The sign — prefixed to the hourly change of declination indicates that south declinations are increasing. 


168 JUPITER, 19138. 


GREENWICH MEAN TIME. 
























































































SEPTEMBER. OCTOBER. 
4 A ¢ | Var. of Var. of 3g A ¢ | Var. of | Var. of 
g R.A. | Ap t | Decl. § R.A. | Ap t | Decl. 
g | Right Ascen-| 5 Declination. | f . Right Ascen-| ¢ Declination. | f - 
a oso | our. | umetoe | er. Mend: | | Sston "| fezyr | Desuaation.| for. | Meta 
5, —_—__ ———-| sage. JS sage. 
a Noon. Noon. Noon. Noon. A Noon. Noon. Noon. Noon. 
hm 5s s oro" ”“ |h m hm i =s 3 on" ”“ |h m 
1| 18 34 59.11 |-0.108 |—-23 25 15.1 |-0.33 | 753.5 | 1 | 1839 50.17 |+0.896 |—-23 23 17.9 |+0.68 |6 O.5 
2/18 34 56.94| 0.073| 23 25 22.4| 0.29] 749.5 | 2/184012.05| 0.926] 2323 1.2| 0.72|557.0 
3| 18 34.55.60] 0.038} 23 25 28.9] 0.25 | 745.6 | 3| 18 4034.66] 0.957| 23 2243.6] 0.76] 5 53.4 
4| 18 34 55.10 |-0.003 | 23 25 34.6| 0.22 | 741.6 | 4/18 4058.00| 0.987/ 23 22 25.0] 0.80 | 5 49.9 
5 | 18 34 55.44 |+0.031 | 23 25 39.6; 0.19 | 737-7 | 5 | 1841 22.06| r.0or7] 2322 5.§| 0.84) 5 46.3 
6 | 18 34 56.61 |-+0.066 |—-23 2§ 43.8 t-0.16 | 7 33.8 | 6) 18 41 46.83 |+1.046 |—-23 21 45.0 |+0.88 | 5 42.8 
7 | 18 34.58.62] 0.101 | 23 2§ 47.2| 0.13 | 729.9 | 7| 1842 12.30| 1.075] 23 21 23.5| 0.921 5 39.3 
8)1835 1.47] 0.136] 2325 50.0] 0.09] 726.0 [| 8/1842 38.48] 1.104] 2321 1.0} 0.9615 35.8 
9/1835 5.16] o.x7z] 2325 52.0] 0.06] 722.2 | 9/1843 5.35| 1.133} 23 2037.5| 1r.00] 5 32.3 
10/1835 9.67| 0.205 | 23 25 §3.2 |-0.03 | 7 18.3 | 10| 18 43 32.90| 1.162! 23 2013.0! r.0s | 5 28.8 
11 | 18 35 15.01 |+0.240 |—23 25 §3.6| 0.00] 714.5 Jr) 1844 1.12 }+1.190 }+-23 19 47.5 ++1.09 | 5 25.3 
12| 18 35 21.17| 0.274] 23 25 53.4 |+0.03 | 710.7 12 | 1844 30.01 | 1.218] 2319 20.9| 1.13 | 5 21.9 
13 | 18 35 28.15] 0.308] 23 25 52.4| 0.06) 7 6.9 113/18 4459.56] 1.245] 23 1853.3] 1.1715 18.5 
14/18 35 35-95| 0.342| 23 2550.6| 0.08] 7 3.1 §14118 45 29.76) z.272| 2318 24.6| x.21 15 15.0 
15 | 18 35 44.57 | 0.376) 2325 48.0] 0.11 | 659.3 9715/1846 0.61| 1.299] 2317 54.8] 1.26] 5 11.5 
16 | 18 35 54.00 |+0.409 |-23 25 44.7 |to.14 | 655.5 [16/18 46 32.10 |-+1.325 |—-23 17 23.9 [41.30] 5 8.1 
1711836 4.23] 0.443] 23 25 40.6] 0.18 | 651.8 [17/1847 4.23| x.35x} 231651.9| 1.3515 4.8 
18 | 18 36 15.26} 0.477| 23 25 35-7| 0.22 | 648.0 118/18 47 36.98] 1.377] 231618.7| 1.40|5 1.4 
19 | 18 36 27.09| 0.510] 23 25 30.0] 0.25 | 644.3 [19/18 48 10.34] 1.402] 2315 44.4] 1.45 | 458.0 
20 | 18 36 39.72| 0.543] 23 25 23.6| 0.28 | 640.6 [20| 18 48 44.31] 1.427| 2315 8.9| 1.50] 454.6 
21 | 18 36 §3.15 |+0.576 |-23 25 16.4 |+0.31 | 6 36.9 [21 | 18 49 18.89 |+1.452 |—23 14 32.3 [+1.55 | 4.51.3 
22/1837 7.36| 0.609] 2325 8.3] 0.35 | 633.2 [22] 1849 54.06| 1.477| 231354.4| 1.60 | 4.47.9 
23 | 18 37 22.36| 0.642! 23 2459.4| 0.38 | 629.5 [23 | 18 5029.82! 1.s02| 23 1315.3| 1.65 | 4.44.6 
24/18 37 38.1§ | 0.674] 23 2449.8| 0.42 | 625.8 1241/1851 6.17| 1.527] 231235.0| 1.70] 441.3 
25 | 1837 54.71} 0.706] 23 2439.3] 0.46 | 622.1 $25/1851 43.10| r.ssx| 2311 53.6] 1.75 | 438.0 
26 | 18 38 12.05 |+0.738 |—-23 24 27.9 |+o0.49 | 618.5 [26| 18 52 20.60 |+1.575 |-23 I 10.9 |+1.80 | 4 34.7 
27 | 18 38 30.16) 0.770! 23 24 15.6| 0.52 | 614.9 127] 18 52 §8.66| x.598| 231026.9] 1.85 | 431.4 
28} 18 38 49.03] 0.802] 2324 2.5] 0.56) 611.3 [28/18 53 37.28| 1.621} 23 941.6| 1.91 | 4 28.1 
29|1839 8.66) 0.834! 23 23 48.5! 0.60/ 6 7.7 129/18 5416.45] 1.644| 23 855.0] 1.971 424.8 
30| 18 39 29.04] 0.865 | 23 23 33.6/ 0.64) 6 4.1 130/18 §456.17| 1.667] 23 8 7.1] 2.03 | 421.5 
31 | 18 39 50.17 |+0.896 |-23 23 17.9 |+0.68 | 6 0.5 [31/1855 36.41 |+1.6891-23 7 17.8 +2.08 418.3 
32 | 18 40 12.05 |+0.926 |-23 23 1.2 |+0.72 | 5 57.0 932 | 18 5617.17 [+1.710 |-23 627.2 |+2.14 | 4 15.0 
Day of the Month. wth, | 15th. | 28d. Day of the Month. Ist. Oth. | 17th. | 25th. 
Semidiameter 20.12 | 19.63 | 19.15 | Semidiameter 18.69 | 18.25 | 17.83] 17.44 
Horizontal Parallax 1.88| 1.84; 1.79] Horizontal Parallax! 1.75| 1.70| 1.66] 1.63 





Norx.—The sign + indicates north dectinations; the sign — indicates south declinations. 


Day of Month. 


~ Ga Ww mm 


CD ON’ A Ww 


Semidiameter 
Horizontal Parallax 






Day of the Month. 


JUPITER, 1913. 
GREENWICH MEAN TIME. 


NOVEMBER. 


.| for: 


6 27.2 |-+2.14 
5 35-2 
441.8 


347-0 
2 50.8 


18 5617.17 
18 56 58.45 
18 57 40.25 
18 58 22.54 
1859 5.32 


2.59 
2.25 
2.32 
2.37 
























18 59 48.58 | +1.812 
IQ 032.31 | 1-832 
19g 1 16.50| 1.85 
IQ 2 1.16] 1.870 
19 246.27} 1.889 


3 1 §3.-1 |+2.43 
23 054.0] 2.49 
22 59 53-5 | 2-58 
2258 51.6| 2.61 


2257 48.3) 2.67 


2 56 43.5 |+2-73 
22 §5 37-2 
22 54 29.4 
22 §3 20.2 
2252 9.4 


3 31.82 (+2 .907 
4-17-79 | 1-925 
5 4-19| 1-943 
§ §1.02| x.960 
6 38.26| 1.977 


19 
19 
19 
19 
19 


7 25-90 |+1.994 
8 13.94]| 2.010 
I9 9 2.38| 2.0236 
IQ 951.20] 2.042 
19 10 40.39 | 2.057 


—22 50 §7.1 
22 49 43-3 
22 48 27.9 
22 47 10.9 
22 45 52-3 


19 
19 


—22 44 32.2 |+3-37 
2243 10.5| 3.44 
22 41 47.2] 3.50 
22 40 22.3! 3.57 
22 38 55.8| 3.64 


19 II 29.96 |+2.072 
IQ 12 19.90| 2.087 
19 13 10.20] 3.102 
1914 0.85 
I9 14 51.84 


2.127 
2.13% 


22 37 27.7 |\+3-71 
22 35 57-9] 3-78 
22 3426.5 | 3.85 
22 32 53-4! 3-91 
22 31 18.7] 3.98 


19 15 43-17 |+3.145 
19 16 34.83] 2-159 
19 17 26.81 | 2.372 
19 18 19.10 
19 19 11.71 


2.385 
2.198 


19 20 4.62 |+2.a10 |—-22 29 42.3 |+4.05 
IQ 20 §7.81 |+2.222 |-22 28 4.3 |-+4.12 





Ld dd o 


1.59| 1.56 





Noon. 


Merid- 


Hour. ian Pas- 





h m 
415.0 
411.8 
4 85 
4 5:3 
4 2.1 


3 58.9 
355-7 
3 52-5 
3 49-3 
346.1 


342.9 
3 39.8 
3 36.6 
3 33-5 
3 30.3 


327.2 
3 24.0 
3 20.9 
317.8 
3 14.7 


311.6 
3 8.5 
3 5-4 
3 2-3 
259.2 


256.1 
2 53.0 
249-9 
2 46.8 
2 43.8 


2 40.7 
2 37-7 


24. 10th. | 18th. | 26th. 


ow” 


17.08 | 16.76 | 16.47 | 16.22 
1.54 


1.52 


Day of Month. 


OD ON A ADW bd = 


= 


II 
12 
13 
14 
15 


16 
17 
18 
19 
20 


2!I 
22 
23 
24 
25 


26 
27 
28 
29 
30 


31 
32 





DECEMBER. 


Var. of 
R.A. 
for 1 
Hour. 


Apperent 
Right Ascen- 
sion. 


Noon. Noon. 


hm “°s 8 


19 20 4.62 |+2.240 |—22 29 42.3 |+4.05 


19 20 57.81 
19 21 51.28 
19 22 45.03 
19 23 39.04 


2.223 
2.234 
2.245 
2.256 


19 24 33.31 |+2.267 
19 25 27.83 | 2.277 
19 26 22.60| 2.287 
19 2717.61 | 2.297 
19 28 12.84| 2.306 


19 29 8.30 |+2.315 
19 30 3.98 | 2.324 
19 30 59.87 | 2.333 
19 31 §5-96| 2.341 
19 32 52.25] 2.349 


19 33 48.74 |+2.357 
19 34. 45-42| 2.365 
19 35 42.27 | 2.372 
19 36 39.29 | 2.379 
19 37 36.49} 2.386 


19 38 33-86 j+2.393 |—21 51 49.5 |+5-42 
21 49 38.6| 5.49 


19 39 31.38 
19 40 29.05 
19 41 26.87 
19 42 24.82 


2.400 
2.406 
2.412 
2.417 


19 43 22.90 |+2.422 
19 4421.10] 2.497 
19 45 19.42 | 2.432 
19 46 17.86 | 2.436 
19 47 16.39 | 2.440 


| 
19 48 15.01 |+2.443 |\—-21 28 48.2 |+6.08 
19 49 13.71 lta. 44 —21 26 21.4 [rors 





Apparent 
Declination. 


Noon. 


° , kd 


2228 4.3 
22 26 24.7 
22 24 43-4 


2217 41.7 
22 15 §2.2 
2214 1.0 


—2212 8.2 |+4.73 


22 1013.8 
22 
22 
22 


817.7 
619.9 
4 20.5 


—22 219.4 
22 016.7 
21 §8 12.3 
2156 6.3 
21 §3 58.8 


21 47 26.1 


2145 12.0| 5.62 


21 42 56.2 


—21 40 38.8 |+5.76 
21 38 19.8| 5.82 
21 35 59-3| 5.89 


21 33 37-2 





2223 0.4 

—22 21 15.8 |+4.39 
22 19 29.6 

| 


21 3113.5] 6.01 


169 


Var. of 
Decl. 
for x 


Hour. jan Pas- 


Merid- 
sage. 


Noon. 


ene | eee | 


” h m 
2 40.7 
2 37-7 
2 34.6 
2 31.6 
2 28.5 


4.22 
4.19 
4.26 
4.32 


2 25.5 
222.5 
219.5 
2 16.5 
213.5 


4.46 
4-53 
4.60 
4.66 





2 10.5 
4.80 |2 7.5 
4.87[2 4.5 
2 1.5 
1 58.5 





4.94 
5.01% 


§-08 | 5 §5.5§ 
I §2.5 
1 49:5 
1 46.5 
143-5 


“| 


5-35 


I 40.5 
1 37.6 
I 34.6 
I 31.6 
I 28.6 


5-56 
5.69 


125.7 
I 22.7 
119.7 
r 16.8 
1 13.8 


5-95 


I 10.9 
1 7:9 


Day of the Month. | ath. Heb, | soe, 8th. | 86th. 


ee, ee | eee | eee 


Semidiameter 
Horizontal Parallax 


ied “ 


” ad 


« (16.00)15.81/15.67|15.55/15-47 
1.49) 1.48] 1.47| 1.46) 1.45 


The sign + prefixed to the hourly change of declination indicates that south declinations are decreasing. 


170 SATURN, 1913. 
GREENWICH MEAN TIME. 




















JANUARY. . FEBRUARY. 
| Apparent Var of Var. of .| Apparent Ivar. of Var. of 
§ | Riche Ascen-| 7,4" | ptQPeston. | fet | wena- | |RigheAscen-| A’ | pAmparent, | Decl | 
3 Hour. Hour. | ian Pas- tes Hour. Hour. | ian Pas- 
< sage. b> ———.| Sage. 
A Noon Noon. Noon Noon A Noon. Noon. Noon. Noon. 
hm 8s sj oe mie [hm hm s s orf" ”" |h m 
1] 34418.80 |—0.506 +17 38 15.0 |—1.04 | 9 0.6 f I} 341 27.01 |+0.062 |+17 37 22.3 |+0.93 | 6 56.0 
21344 6.84 | 0.490/ 17 3750.9| 0.98 | 856.5 | 2) 341 28.71 | 0.081 | 1737 45.4] 1-00 | 652.1 
3| 34355-27 | 0.474| 1737 28.1' 0.92 | 852.4 | 3! 3.41 30.88 | 0.100| 17 38 10.0| 1.06 | 648.2 
41 34344.10 | 0.487| 1737 6.7 | 0.86 | 848.3 | 4 | 341 33.52 | 0-120] 17 38 36.2] x.12 | 644.3 
5| 343 33-32 | 0.440] 17 3646.7 0.80 | 844.2 | §! 341 36.62 | 0.139! 1739 3.9| 1.19 | 640.4 
6] 343 22.94 |-0.423 417 36 28.2 loz 8 40.1 | 6| 341 40.19 ‘+0.158 417 39 33.1 |+1.25 | 6 36.5 
7| 34312.97 | 0.406) 17 3611.1 | 0.68 | 836.0 | 7| 341 44.22 | 0.178| 1740 3.8] 1.31 | 6 32.7 
~ 81343 3-42 | 0.389| 173555.5| 0.62] 831.9 | 8] 341 48.71 | 0.197] 17.4036.0| x.37 | 628.8 
9| 34254.29 | 0.371) 1735 41.4| 0.56 | 827.8 | 9/ 341 53.66 | 0.216| 1741 9.7| 1-43 | 625.0 
1O| 342 45.59 | 0.383 | 1735 28.7| 0.s0 | 823.7 [10/ 341 59.07 | 0.935 | 1741 44.9| 1-50 | 621.1 
Il! 342 37.31 |-0.338 [+17 35 17.6 0.44 | 819.6 [II | 342 4.94 |+0.254 +17 42 21.7 [+1.586 | 617.3 
12| 342 29.47 | 0.317] 1735 8.0/ 0.37 | 815.6 [12| 34211.26 | 0.273 | 174259.9| 1.62 1613.4 
13} 342 22.06 | 0.299] 17 3459.9| 0.31 | 811.5 113 | 3.42 18.03 | 0.292] 1743 39.5 | 1.68 |6 9.6 
14| 342 15.08 | 0.981 17 3453-4| 0-24] 8 7.5 [14] 342 25.26 | o.3zr| 174420.5| 1.74/6 5.8 
151342 8.55 | 0.263| 173448.5| 0.18} 8 3.4 [15 | 342 32-94 | 0.329 1745 2.9| 1.80/6 2.0 
16| 342 2.47 |-0.248 |I+17 3445.1 |~o.x2 7 59-4 116| 3 42 41.06 |+0.348 |+17 45 46.6 jt1.8s | 5 58.2 
17| 341 56.84 | 0.226] 17 3443.2 |-o.05 755-4 117) 342 49.62 | 0.366| 17 4631.7] 1.91 | 5 54.4 
18| 3 4151.65 | 0.207! 17 3442.8 |+0.02 | 751.4 918! 3 42 58.62 | 0.384| 17.47 18.1| 1.96 | 5 50.6 
19} 341 46.91 | 0.188| 17 34.44.0| 0.08 | 747.4 119| 343 8.05 | 0.402] 1748 §.9] 2.02 | § 46.9 
20] 3 41 42.63 | 0.169] 17 3446.8] 0.15 | 743.4 120] 3 4317.92 | 0.420| 1748 55.0| 2.07 | 5 43.1 


21{ 341 38.81 |-0.150/+17 34 51.2 |+0.21 | 7 39.4 21 | 3.43 28.21 |+0.438 [+17 49 45.4 |+2.13 | 5 39.4 
22| 341 35-44 | 0.132 | 17 3457.1 | 0.27 | 735.4 122!) 3 43 38.93 | 0.486| 175037.0| 2.28 | 5 35.6 
231341 32.52 | o.112| 1735 4.5] 0-34 | 731-4 [23| 343 §0.08 | 0.473} 17 §129.9] 2.23 | 5 31.9 
24 | 341 30.06 | 0.093| 1735 13.5| 0-41 | 727.4 124| 344 1.65 | 0.401 | 175224.1|] 2.28] 5 28.1 
25! 341 28.06 | 0.074] 1735 24.1 | 0.47 | 723.4 125 | 344 13.64 | 0.§09| 175319.5| 2-33 | 524.4 


26 | 3 41 26.53 |-0.085 [+17 35 36.3 |+0.54 | 719.5 126| 3 4426.05 |+0.526 |+17 54 16.1 |+2.38 | 5 20.7 
27! 34125.45 | 0.036| 1735 50.1] 0.60 1715.6 127| 3 4438.87 | 0.543| 1755 13-9] 2-43 | 517.0 
28 | 341 24.83 |-0.017| 1736 5.4] 0.67 | 711.6 [281 3 4452.10 | 0.s60| 175612.9] 2.48 | 513.3 
29 | 341 24.68 |+o.003 | 17 3622.3] 0.7417 7.7 1291345 5.74 | 0.877| 175713.0| 2.5315 9.6 
30| 3.41 24.99 | 0.022! 17 3640.7/ 0.80/ 7 3.8 [30| 345 19.78 | 0.594] 175814.3| 2.57/15 5.9 











3.41 25.77 |+o.042 [417 37 0.7 |+0.87 | 659.9 131 | 345 34.23 |+0.631 [+17 59 16.7 |+2.62 | 5 2.2 
341 27.01 |+0.062 +17 37 22.3 |+o.93 | 6 56.0 132! 3.45 49.08 |+0.627 |+18 0 20.2 \+2.67 | 458.5 


3! 
32 














Day of the Month. 2d. | 10th. ; 18th. | 96th. Day of the Month. 8d. Lith. | 19th. | 97th. © 


—.. 








“u” ” | ” ” " ” ” ”“ 
Semidiameter . . | 9.29 | 9.18 | 9.06 | 8.94 | Semidiameter . . | 8.81 | 8.68 | 8.55 | 8.43 
Honizontal Parallax | 1.06 | 1.04 ! 1.03 | 1.0r | Horizontal Parallax | 1.00 | 0.98 | 0.97 | 0.96 





Norg.—The sign + indicates north declinations; the sign — indicates south declinations. 





SATURN, 1913. 


GREENWICH MEAN TIME. 









MARCH 
Var. of ar. 
Apperent | R. Apparent | Decl. 
Right Ascen-| 5 Declinatio f . 
sion. | font n.| fort | Merid 
—____| sage. 
Noon. Noon. Noon. Noon. 
hm s s or" ” h m 
1} 345 5-74 |+0.577 [+17 57 13.0 |+2.53 | 5 9.6 
2} 345 19.78 | 0.s94| 1758 14.3] 25715 5-9 
31 345 34-23 | 0-611| 175916.7| 2.62} 5 2.2 
4} 345 49.08 | 0.6a7/ 18 020.2] 2.67 | 4538.5 
5| 346 4.32 | 0.643] 18 124.81 3.71 | 454.8 
6! 3 46 19.95 |+0.659|+18 2 30.4 |[+2.76 | 451.1 
7| 346 35-97 | 0.675 | 18 337.1 | 2.80) 447.5 
8| 3 46 52.37 | 0.691| 18 444.8] 2.84 | 443.8 
9| 347 9-15 | 0.707] 18 § 53.5| 2-88 | 4.40.2 
O| 347 26.31 | 0.723] 18 7 3.1] 2.92 | 436.5 
Il | 347 43-84 |+o.738/+18 8 13.7 |+2.96 | 4 32.9 
12| 348 1.74 | 0.753| 18 92§.2] 3.00] 429.2 
13| 348 20.00 | 0.768} 18 10 37.6| 3.04 | 425.6 
14| 348 38.62 | 0.783 | 1811 50.9] 3.08 | 422.0 
15 | 348 57-59 | 0-798| 1813 §.0] 3.11 | 418.4 
16{ 349 16.91 |+0.812 |+18 14 20.0 |+3.14 | 4.14.8 
17 | 349 36.57 | 0.826] 1815 35.8| 3.17} 4 11.2 
18 | 349 56.57 | 0.840| 18 1652.3] 3.20] 4 7.6 
19] 3 5016.91 |] 0.854] 1818 9.6] 3.2314 4.0 
20| 3 5037.58 | 0.868] 18 1927.6] 3.26 | 4 0.4 
21] 3 5058.57 |+0.882 |+18 20 46.3 |+3.29 | 3 56.8 
22| 351 19.88 | 0.895 | 1822 5.8] 3.32 | 353.2 
231351 41.50 | 0.908! 18 23 25.9] 3.35 | 3.49.6 
241352 3-44 | 0.921] 18 2446.6} 3.38 | 346.0 
25 | 352 25.69 | 0.934] 1826 7.9] 3.40 | 3.42.5 
26} 352 48.25 .946 |+18 27 29.9 |+3.43 | 3 38.9 
27) 353 11.11 | 0.9594 18 2852.5 | 3-45 | 335-4 
28 | 353 34.27 | 0.972] 183015.6| 3.48 | 331.8 
29 | 353 57-72 | 0.983 | 18 31 39.2| 3.50 | 328.3 
30] 3 5421.46 | 0.995} 1833 3.4] 3-52] 3 24.8 
311 35445.48 [+r.007 [+18 34 28.1 I+3.84 | 321.3 
321355 9.79 [tr.02z9 [+18 35 53.3 |+3.56 | 3.17.7 
Day of the Month. 7th. | 15th. | 28d. | Sist. 
Semidiameter §.31 | 8.20 | 8.10 | 8.01 


Horizontal Parallax | 0.95 | 0.93 | 0.92 | 0.91 

















171 
APRIL. 

| apes, (S| apparent |S 
z Rig at Ascen- for. Declination. for 1 Merid- 
tot ° Hour. Hour. tan Pas- 
hd sage. 

A Noon. Noon. Noon. Noon. 

hm s 8 or" “ |b m 

1/355 9-79 |+r.019 |+18 35 53.3 |[+3-56 | 317-7 
21 355 34-37 | 1.030] 1837 18.9] 3.58 | 3 14.2 
3] 355 §9-22 | 1-042 | 18 38 44.9| 3.59 | 3 10.7 
4} 356 24.34 | 1.052] 18 4011.3] 3.61 | 3 7.2 
51 35649.73 | 1.063! 1841 38.2| 3.63 | 3 3.7 
6| 357 15.37 |+1.074 +18 43 5.4 (+3.64 | 3 0.2 
7\ 357 41.26 | 1.084, 18 4432.9| 3.66 | 2 56.7 
8/358 7.41 | t.094| 1846 0.8| 3.67 | 253.2 
9| 358 33.80 | 1.104 | 18 47 29.0| 3.68 | 2 49.7 
10| 359 0.42 ata 18 48 57.4| 3.69 | 246.2 
11] 359 27.28 |+z.124 +18 5026.1 +3.70 | 2 42.7 
12| 359 54.37 | -133| 185155.0| 3.71 | 2 39.2 
13|4 021.68 | 1.242| 1853 24.1| 3-71 | 2 35.7 
14| 4 049.20 | x.151| 18 §453.4| 3-72 | 232.3 
15| 4 116.94 | 1.160] 185622.9| 3.73 | 2 28.8 
16/4 144.89 }+1.169 (+18 57 52.5 |+3.73 | 225.3 
17| 4 213.04 | £.177| 18 59 22.2] 3.74} 221.8 
18| 4 241.39 | 1.185) 19 05§2.0| 3.74) 218.4 
1914 3 9-94 |] 1.193/| 19 221.9] 3-78 | 214.9 
20| 4 338.67 | 1.201] 19 351.8] 3.75 | 211.5 
21 | 4 4 7-59 |+1.209 +19 5 21.8 |+3.75 | 2 8.0 
22; 4 436.69 | 1.217} 19 651.8] 3.75 |2 4.6 
23/4 § §-97 | 8.224] 19 821.9! 3.78 |2 It 
24/4 § 35-43 | 1-238) 19 952.0) 3.78 | 1 57.7 
25 | 4 6 5§.06 | x.238| 1911 22.0| 3.75 | 1 54.2 
26) 4 634.85 |+1.245 [+19 12 52.0 |+3.75 | 1 50.8 
27'4 7 4.80 | 1.252} 191422.0| 3.74] 147.4 
28) 4 734-91 | 1.258} 1915 §1.9| 3.741 143.9 
29/4 8 5.18 | 1.264] 19137 21.7] 3.74 | 1 40.5 
30] 4 835.59 | 1.270] 191851.4| 3.74 | 1 37.1 
31| 4 9 6.14 [+1.276 [+19 20 20.9 |+3.73 | 1 33.6 
321 4 9 36.84 |+1.282 |+19 21 50.3 }+3.73 | I 30.2 
Day of the Month. Sth. | 16th. | 24th. 
Semidiameter . 7.93 | 7.87 | 7.81 


Horizontal Parallax. 


0.90 | 0.89 | 0.89 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 
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SATURN, 1913. 
GREENWICH MEAN TIME. 




















MAY. 
4d] 4 Var. of Var. of 
apparent | R.A | A t | Decl. 
g Right Ascen- for x Declination. for 1 Merid- 
r ° Hour. our. | ian Pas- 
> —__| sage. 
A Noon. Noon. Noon. Noon. 
hm s 8 or" ” h m 
1} 4 9 6.34 |+1.276 [+19 20 20.9 |+3.73 | 1 33.6 
2/4 936.84 | x.282} 19 21 §0.8| 3.73 | I 30.2 
3| 410 7.68 | 1.287} 19 2319.6| 3.72 | 126.8 
4| 410 38.64 | 1.292] 19 2448.7 | 3.72 | 123.4 
5§| 411 9.72 | 1.297] 192617.6| 3.70] 1 20.0 
6| 411 40.92 [+1.302 |+19 27 46.2 +3.69 | 1 16.6 
7} 41212.25 | 1.307] 192914.6| 3.68| 113.1 
8 | 412 43.68 | 1.312] 19 3042.8| 3.67] 1 9.7 
91 413 15.21 | 1.316| 19 3210.7| 3.66] 1 6.3 
10] 4.13 46.84 | 1.320| 19 33 38.3| 3.65 | I 2.9 
It | 414 18.57 |+1.324 |+19 35 5-6|+3.64} 059.5 
I2| 414 50.39 | 1.328! 19 3632.6| 3.62) 056.1 
13| 415 22.30 | 1.331 | 19 37 59.-3| 3-61 | 052.7 
141 415 54-29 | 1.334| 19 39 25.6| 3.59 | 049.3 
15 | 4.16 26.36 | 1.337] 19 4051.6! 3.58 | 045.9 
16! 416 58.49 |+1.340 [+19 42 17.2 |+3.56 | 042.5 
17| 417 30.69 | 1.343 | 1943 42.4| 3-55 | 039.1 
18/418 2.96 | 1.346| 1945 7.2| 3.53 | 035.7 
19 | 418 35.29 | 1-349] 19 4631.6/| 3.51 | 032.3 
20/419 7.67 | 1.353} 19 4755.6| 3.49 | 028.9 
21} 419 40.10 [41.353 [+19 49 19.2 |+3-47 | 025.5 
22| 4 2012.58 | 1.355| 19 5042.3| 3-45 | 022.1 
231 4 2045.11 | 1.357| 1952 5.0| 3.43 | 018.7 
24| 421 17-67 | 1.388} 1953 27.2] 3-41 | O15.4 
25| 421 §0.26 | 1.359} 19 §448.9| 3.39 | 012.0 
26 | 422 22.89 |+1.360 +19 56 10.2 |+3.37 | O 8.6 
27 | 422 55-55 | 1-361} 19 §7 31.0} 3-385 | O 5§.2 
28 |} 423 28.23 | 1.362] 19 58 51.2| 3-33 i ai? 
29} 424 0.92 | 1.362] 20 O10.9| $.3% | 23 55.0 
30 | 4 24 33.63 | 1.363] 20 130.1] 3.29 | 2351.6 
311425 6.35 |+1.363|+20 248.8 |+3.27 | 23 48.2 
321 4 25 39.07 [+1.363 +20 4 6.9 |+3.25 | 23 44.8 
Day of the Month. 2d. | 10th. | 18th. | 26th 
Semidiameter 7:76 | 7.73 | 7-71 | 7-70 
Horizontal Parallax | 0.88 | 0.88 | 0.88 | 0.87 























JUNE. 
rs I var of | Var. of 
a | Apparent | R.A. | Apparent | Dect. 
3 Right Ascen- for: | Declination. | for r Merid- 
ws ° Hour. Hoer. | ian Pas- 
. sage. 
A Noon. Noon.| Noon. Noon. 
hm s s . or # ” h m 
I | 425 39.07 |}+r.363 +20 4 6.9 |+3.25 | 23 44.8 
2| 42611.79 | 1.363! 20 5 24.4| 3.22 | 2341.4 
3| 426 44.51 | 1.363! 20 641.3| 3.19 |23 38.0 
4| 427 17.22 1.362 | 20 757.7] 3-17 | 2334.6 
§ | 427 49-91 ¥302 | 20 913.5 | 3-84 | 23 31.2 
| 
6] 428 22.58 (+1.36: '+20 10 28.7 |+3.12 | 23 27.9 
7| 428 55.23 | 1.360] 2011 43.2] 3.10 | 23 24.5 
8 | 4.29 27.84 | 1.358| 201257.1 | 3.07 | 23 21.1 
9/430 0.41 | 1.357] 201410.4]| 3.05 | 2317.7 
10 | 4 30 32.94 | 1-355 | 2015 23.0) 3.02 | 23 14.3 
11/431 5§.44 |+1.353 +20 16 35.0 |+a.99 | 23 10.9 
12] 431 37-89 r.351 | 20 17 46.3 | 2.96 |23 7.5 
13] 432 10.28 | 1.348) 201856.9| 2.93 |23 4.1 
14| 43242.61 | 1.346, 2020 6.9] 2.90 |23 0.7 
1§ | 433 14.88 | 1.343 | 2021 16.3] 2.87 | 2257.3 
16| 433 47.09 |-+r.340 +20 22 25.0 |+2.84 | 22 53.9 
17 | 434 19.22 |} 1.337] 2023 32.9] 2.81 |} 2250.5 
18 | 43451.28 | 1.334} 202440.2| 2.78 | 2247.1 
19 | 435 23-27 | 1.331 | 2025 46.8] 2.75 | 22 43.7 
20 | 435 55-18 | 1.328} 202652.7] 2.73 | 2240.3 
21 | 436 26.99 j+1.324 [+20 27 57.9 |+2.7° | 22 36.9 
22| 43658.71 | 1.320] 2029 2.4] 2.67 | 22 33.5 
231 437 30.34 | 1.3161 2030 6.1] 2.64 | 22 30.1 
24| 438 1.87 | x.312| 2031 9.1] 2.61 | 22 26.7 
25 | 438 33.30 | 1.307| 2032 11.4] 2.58 | 22 23.3 
26| 439 4.62 |+1.303 +20 33 13.0 }+2.55 | 2219.9 
27 | 439 35-83 | 1-298) 293413-9| 2-52 | 2216.5 
28| 440 6.92 | 1.293 | 2035 14.1] 2.49 | 22 13.1 
29 | 440 37.88 | 1.288| 203613.5] 2.46|/22 9.7 
30/441 8.72 | 1.282 | 203712.1| 2.43 |22 6.2 
31] 441 39.44 [42.277 [+2038 9.9[+2.40/22 28 
32 | 4.42 10.02 |+1.271 |+2039 6.9 }-+2.36 | 21 59.4 
| 
Day of the Month. 8d. Aith. | 19the | 27th. 
Semidiameter 7.70 | 7.71 | 7.73 17-77 


Horizontal Parallax | 0.87 | 0.88 | 0.88 | 0.88 


Nors.—The sign + indicates north declinations; the sign — indicates south declinations. 











SATURN, 1918. 
GREENWICH MEAN TIME. 
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AUGUST 

2 A e Deck 3 A pparen tl a t 
3 Declination. fort | Merid- [3 Rig ft Ascen- for 1 Declination. Merid- 
- our. ian Pas- | + Hour. Hour. | ian Pas- 
> sage. > sage. 
r=) Noon. Noon. A Noon. Noon. Noon. 

hm s ned “ jh m hm s s + © f 4 h m 
I} 441 39.44 |+z.277 |+2038 9.9|+2.40/22 2.8 456 0.12 |+r.007 |+21 1 39.2 20 15.1 
2| 4.42 10.02 | 1.271 | 2039 6.9} 2.36 | 21 59.4 45624.14 | 0.995| 21 212.2 20 11.6 
3] 442 40.45 | 1.265 | 2040 3.2] 2.33 | 21 56.0 31 45647.87 0.983 | 21 244.5 20 8.0 
41 443 10.73 | 1.259) 204058.8| 2.30 [2152.5] 4) 457 11.30 | 0.973 | 21 316.1 20 4.5 
51 443 40.86 | 1.253 | 2041 53.6! 2.27 |21 49.11 5 | 457 34.44 | 0.988! 21 346.9 20 0.9 
6] 4.44 10.84 |+12.246 |+20 42 47.6 fea.24 | 21.45.69 6] 457 57.29 |+0.045 21 416.9 |+1.23 | 1957.4 
71 444 40.65 | 1.239] 2043 40.8| 2.20 | 21 42.2] 7/| 458 19.83 | 0.932] 21 446.1 19 §3.8 
8! 445 10.29 | 1.232| 2044 33.3] 2.17 {21 38.7] 8| 458 42.06 | 0.929] 21 § 14.6 19 50.2 
9! 445 39-77 | x-225 | 2045 25.0} 2.14 121 35.31 91 459 3-96 | 0.906] 21 5 42.3 19 46.6 
10| 446 9.07 | 1.2%7| 204615.9] 2.11 |21 31.8910 459 25.54 | 0.893] 21 6 9.3 19 43.1 
Ir] 446 38.18 |+1.209 |+2047 6.0 (42.08 | 21 28.4]11 | 459 46.81 (+0.880 [+21 635.5 |+1.08 | 19 39.5 
12| 447 7.10 | 1.201 | 2047 §5.4| 2.04/21 24.9912| § O 7.75 | 0.866} 21 7 1.0 19 35.9 
131 447 35-83 | x.193 | 2048 44.0| 2.01 | 21 21.5913] 5 028.36 | 0.852| 21 725.8 19 32.3 
14/448 4.37 | 1.185 | 2049 31.8| 1.98 | 21 18.0914) 5 048.63 | 0.8538] 21 7.49.9 19 28.7 
15 | 448 32.71 | z.177] 205018.8| 1.95 |21 14.6915|5 1 8.57 | 0.894] 21 813.3 1925 1 
16| 449 0.86 [41.169 |+2051 §.0/;+2.92 | 21 11.1916) 5 128.16 |+0.810/+21 8 35.9 19 21.5 
17| 4.49 28.80 | 1.160} 2051 50.5/ 1.88/21 7.6137] 5 147-41 | 0.795| 21 857.8 19 17.8 
18 | 4.49 56.53 } 1.151 | 2052 35.2] 1.85 {21 4.2918] 5 2 6.31 | 0.780] 21 919.0 19 14.2 
19| 45024.04 | 1.142| 205319.1| 1.82/22 0.7919] § 224.86 | 0.765| 21 9 39.5 19 10.6 
20} 450 51.33 | 1-133] 2054 2.2) 1.78 | 2057.2920) § 243.04 | 0.750} 21 9 59.3 19 70 
21) 451 18.41 |+1.123 |+20 54 44.5 |+2.75 | 2053.7121 | 5 3 0.86 \+0.735 [+21 1018.4 |+0.78/19 3.3 
22| 451 45.26 | 1.114] 2055 26.1 | 3.72 | 2050.2922| 5 3.18.32 | 0.720] 21 10 36.7 18 59.7 
231 452 11.87 | 1.104] 2056 6.9| 1.69 | 2046.7123| 5 335.41 | 0.704} 21 1054.4 18 56.0 
24| 452 38.24 | 1.094| 2056 46.9} 1.66 | 20 43.2124] § 352.12 | 0.688/ 21011 11.4 18 52.4 
251453 4.38 | 1.084] 2057 26.2} 1.62 |}2039.7125| 5 4 8.45 | 0.672| 21 11 27.7 18 48.7 
26| 453 30.27 |+1.073 |+2058 4.7 |+1.59 | 20 36.2526) § 424.39 |+0.656 |+21 II 43.2 |+-+-0.63 | 18 45.1 
27| 453 55-90 | x.063 | 2058 42.4/ 1.55 | 2032.7927| § 439.94 | 0.640] 21113 58.1] 0.61 | 18 41.4 
28] 454 21.28 | r.0s2] 2059 19.3| 1.52 | 2029.2928| 5 455.09 | 0.623] 21 1212.3] 0.58 | 18 37.7 
29 | 45446.40 | 1.041} 205955.4| 1.49 |2025.7129| 5 5 9.85 | 0.607] 21 1225.8} 0.55 | 18 34.0 
301 455 11.25 |] 3.030} 21 0 30.8| 1.46 | 2022.2930| § 5 24.21 0.§90| 21 12 38.7]| 0.52 | 18 30.3 
31 | 455 35-82 |txr.019|+21 1 5.4 /+2.42 |2018.7931| 5 5 38.16 |+0.573 |+21 12 50.9 |-+0.49 | 18 26.6 
32/456 0.12 |+r.007 [421 1 39.2 [+1.39 | 2015.5 932| § § 51.69 |+o.555 [+2113 2.4 |+0.46 | 18 22.9 

Day of the Month. Sth. | 18th. | @ist. | @th. Day of the Month. | 6th. “| sath | 223d. | 80th. 

a o ut oF iad | wo id a 

Semidiameter 7.82 | 7.88 | 7.95 | 8.03 | Semidiameter . 8.12 | 8.22 | 8.33 | 8.44 


Horizontal Parallax | 0.89 | 0.89 | 0.90 | 0.91 | Horizontal Parallax | 0.92 | 0.93 | 0.95 | 0.96 


The sign + prefixed to the hourly change of declination indicates that north declinations are increasing. 
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SATURN, 1913. 
GREENWICH MEAN TIME. 






















SEPTEMBER. 
g Apparent Var. of Var. of 
8 Right Ascen- R. A. | Apperent | Decl. 
‘sf sion. or rt | Declination. | for: | Merid- 
‘sg our. Hour. | ian Pas- 
> —_— sage. 
A Noon. Noon. Noon. Noon. 
hm s 8 orl" ” h m 
I} 5 551.69 |+o.ss5 |+21 13 2.4 |+0.46 | 18 22.9 
2/5 6 4.81 | 0.538} 211313.2]| 0.43 [2819.1 
31 § 617.52 | o.g20| 2113 23.3] 0.41 | 1815.4 
415 629.80 | 0.503 | 21 13 32.8] 0.38 | r8 11.7 
515 641.66 | 0.485 | 21 1341.7] 0.35 |18 8.0 
6/5 653.09 |4+-0.467 |+21 13 50.0 |+0.33 |18 4.2 
7\5 7 409 | 0.449| 211357.71 0.30/18 0.5 
815 714.66 | 0.431] 2114 4.7| 0.28117 56.7 
9|5 724.79 | 0.413 | 2EI41I.1| 0.25 (17 52.9 
10/5 7 34-48 | 0.3905] 2114169] 0.23 |17 49.1 
Il] § 743-73 -376 +21 14 22.0 +0.20 | 17 45.3 
12/5 752.54 | 0.388} 211426.§| 0.18 }17 41.5 
13/5 8 Og: | 0.339| 21 1430.4] 0.15 | 17 37.7 
14/5 8 8.83 | o.3sr] 2114 33.7) 0.13 117 33.9 
15| 5 8 16.30 | 0.302| 21 14 36.5 | 0.10 | 17 30.1 
16] 5 3 23.33 |+0.283 +21 14 38.6 |-+0.08 | 17 26.3 
17| 5 829.87 | 0.264] 21 1440.1 0.06 | 17 22.5 
18/5 835.98 | 0.244] 21 14 41.0 |+0.03 | 17 18.6 
19/5 841.63 | 0.225] 211441.4| 0.00 | 17 14.8 
20| 5 8 46.82 | 0.206| 21 1441.2 ie-08 | 17 10.9 
21) § 851.55 |+0.187 |}+21 14 40.4 |-0.05 | 17 7.1 
2215 855.81 | 0.168] 21 1439.0] 0.08/17 3.2 
23|5 859.61 | 0.148] 21 1437.1 | 0.10 | 1659.4 
24/5 9 2.94 | 0.129| 21 14 34.6| 0.12 | 1655.5 
2515 9 5.79 | 0.109| 21 1431.5 | 0.14 116 51.6 
26/5 9 8.17 |+0.089 |+21 14 27.8 |—0.16 | 16 47.7 
27|5 910.08 | 0.070] 21 14 23.6/ 0.18 | 16 43.8 
28/5 Q11.51 | 0.050| 21 1418.8] 0.21 | 16 39.9 
29/5 912.46 | 0.030] 21 1413.5 | 0.23 | 16 36.0 
30| 5 912.94 }ro.or0| 2114 7.6] 0.26 | 16 32.0 
31/5 912.95 .010 [+21 14 1.2 j-0.28 | 16 28.1 
32/5 912.48 |-0.029 [+21 13 54.2 0.31 | 16 24.1 
Day of the Month. %th. | 16th. | 28d. 
Semidiameter 8.56 | 8.69 | 8.82 


Horizontal Parallax 


0.97 


0.99 


1.00 




















Merid- 
ian Pas- 
sage. 


hm 


16 28.1 
16 24.1 
16 20.2 
16 16.2 
16 12.2 


16 8.2 
16 4.3 
16 0.3 
15 56.3 
1§ §2.3 


15 48.3 
15 44.2 
15 40.2 
15 36.1 
15 32.1 


15 28.1 
15 24.0 
15 19.9 
1§ 15.9 
1§ 11.8 


1§ 7-7 
1§ 3.6 
14 §9-5 
1455-4 
1451.3 


1447.2 
14 43-1 
14 38.9 
14 34.8 
14 30.6 


1426.4 
14 22.3 





OCTOBER. 
g Apparent Var. of Var. of 
: R.A. | A t | Decl. 
g Right Ascen- for: | Declination. | for 1 
- ° Hour. Hour. 
Fy 
A Noon. Noon. Noon. Noon. 
h m 8 8 o a” ” 
I/§ 912.95 |-0.01o |+21 14 1.2 |-0.28 
2/5 912.48 | 0.0a9| 21 1354.2] 0.31 
3/§ 913.53 | 0.049! 2113 46.7] 0.33 
4} 5 910.11 | 0.069! 21 13 38.7] 0.35 
515 9 8.22 | 0.089! 21 13 30.2| 0.37 
615 9 5-85 |-o.x09 [+21 13 21.1 |-0.39 
71\§ 9 3.01 | 0.198| 22 1313.5 | 0.41 
815 889.7% | 0.147] 2113 1.5] 0.43 
915 855.94 | 0.167] 21 1251.0] 0.45 
10] 5§ 85170} 0.186| 21 12 39.9] 0.47 
I1| 5 847.00 '~o.205 |+21 12 28.3 |-0.49 
12| 5 841.84 | 0.294] 211216.3} 0.51 
13| 5 8 36.22 | 0.243| 2112 3.8} o.53 
14/5 8 30.14 | 0.262|/ 2111 50.8] o.s5 
15|5§ 823.61 | 0.081 | 21 11 37.3| 0.57 
16] 5 8 16.63 |—0.300 |+21 11 23.3 |-0.59 
17/5 8 9.20] o.3r9| 2111 8.8! 0.62 
18| 5 8 1.32 | 0.338) 21 1053.8] 0.63 
19| 5 753-00 | 0.356] 21 1038.4] 0.65 
2015 744.24 | 0.374| 21 1022.5 | 0.67 
21| § 735.05 |—0.392|+21 10 6.2 |-0.69 
22|5 725.42 | 0.4r0| 21 949.4] 0.7% 
2315 715.36 | 0.428] 21 932.2] 0.73 
24|'5 7 4.88 | 0.446! 21 914.5] 0.75 
25) 5 653.97 | 0-463| 21 856.4] 0.76 
26| 5 642.65 |~-0.480 |+21 8 37.8 |-0.78 
2715 630.92 | 0.497| 21 818.8] 0.80 
28| § 618.79 | o.st4| 21 759.4] 0.82 
29/5 6 6.25 | o.53r| 21 739.5] 0.84 
3015 § 53-32 | o.s47| 21 719.2] 0.85 
31/5 § 40.01 |—o.s63 |+21 658.5 |-0.87 
32| § § 26.32 |-0.s78|+21 637.5 |-0.89 
Day of the Month. Ist. Sth. | 17th. 
Semidiameter 8.95 | 9.08 | 9.20 | 9.31 


Horizontal Parallax 


1.02 


1.03 


1.05 


Notse.—The sign + indicates north declinations; the sign — indicates south declinations. 


1.06 


SATURN, 1913. 175 
GREENWICH MEAN TIME. 


NOVEMBER. DECEMBER. 







































































g Var. of 4 Apparent Var. of 
ges | ey | slant a [etn | fee jDeaaetin | | a, 
—_—— sage. 
2 a 
A Noon. Noon. Noon, A Noon. Noon. Noon, 
hm si: s of 4” hm s 8 o7 h m 
115 526.32 $78i421 637.5 1] 456 22.47 870 |+20 53 46.8 1215.2 
215 512.26 | 0.so3| 21 616.1 21456 1.55 | 0.873 | 205318.4 12 10.9 
315 457.84 | 0.608] 21 554.3 3] 455 40.57 | 0.875 | 2052 50.0 12 6.6 
415 443-06 | 0.623| 21 § 32.1 4/455 19.54 | 0.877] 2052 21.7 12 2.3 
515 427.93 | 0.637| 23 § 9.6 5! 454 58.47 0.878 20 51 53-4 11 58.1 
615 412.46 |-0.651|+21 446.7 6| 454 37:39 0.878 +20 51 25.1 11 53.8 
715 356.67 | 0.665/ 21 423.4 7| 45416.31 | 0.879| 205056.8 11 49.6 
815 340.56 | 0.678] 21 359.8 8 | 453 55-23 | 0.878} 2050 28.6 1145.3 
915 324.14 | 0.691] 21 335.9 9| 45334-17 | 0.877) 2050 0.5 11 41.0 
10/5 3 7-41 |] 0.703| 21 311.6 10 | 453 13.13 | 0.876} 2049 32.5 11 36.7 
II} 5 250.38 |-o.715 [+21 247.0 II} 452 52.13 |-0.874 |+2049 4.7 Ir 32.4 
1215 233.07 | 0.727| 21 222.1 12| 452 31.18 | 0.872! 2048 37.1 11 28.2 
13] 5 215.48 | 0.738| 21 157.0 13| 452 10.29 | 0.869| 2048 9.6 II 24.0 
14| 5 157.61 | 0.749] 21 131.6 14| 451 49.48 | 0.865 | 2047 42.3 II 19.7 
15| 5 139.48 | 0.760/ 21 I 5.9 15 | 451 28.76 | 0.862| 2047 15.2 1115.4 
16] 5 121.11 |-0.770|+21 039.9 16/451 8.13 |-0.858 |+20 46 48.3 Il 11.0 
17|5 1 2.50 | 0.780| 21 013.7 17| 45047.61 | 0.853 | 2046 21.7 Ir 6.8 
18| 5 043.65 | 0.789| 2059 47.2 18 | 45027.22 | 0.848] 2045 55.4 II 2.5 
19] 5 024.58 | 0.798| 2059 20.5 19| 450 6.96 | 0.842] 2045 29.3 10 58.2 
20/5 O 5.30 | 0.807] 2058 §3.6 20| 449 46.83 | 0.836| 2045 3.5 10 53.9 
21 | 459 45.82 815 |+20 58 26.4 121] 4.49 26.85 .829 |+20 44 38.1 10 49.7 
221 459 26.15 | 0.823| 2057 59.0 22} 449 7.05 | 0.822] 204413.1 10 45.5 
231459 6.31 | 0.830| 2057 31.4 23} 448 47.43 | 0.814 | 2043 48.4 1041.2 
24 | 458 46.30 | 0.837| 2057 3.7 24| 448 28.00 | 0.806 | 20 43 24.0 10 36.9 
25 | 458 26.14 | 0.843 | 2056 35.9 251448 8.77 | 0.797| 2043 0.1 10 32.7 
26; 458 5.82 |-0.849 [+2056 8.0 26| 447 49.75 |—0.788 |+20 42 36.7 |-0.97 | 10 28.5 
27 | 457 45-36 | 0.854 | 2055 39.9 27 | 447 30.95 | 0.778| 2042 13.7| 0.95 | 10 24.2 


28 | 447 12.38 | 0.768 
29] 4.46 54.06 | 0.758 
30| 446 36.01 | 0.747 


28 | 457 24.79 
29/457 4-11 
30| 456 43.33 


0.859 | 2055 11.7 


0.863 | 2054 43.5 
0.867 | 2054 15.2 


20 41 51.2] 0.93 | 1020.0 
20 41 29.2| 0.91 | 1015.8. 
2041 7.8} 0.88 | 1011.5 














31 | 456 22.47 |-0.870/|+20 53 46.8 31 | 4.46 18.23 |-0.735 }+20 40 46.9 0.86 | 10 7.3 
32| 456 1.55 873 [+20 53 18.4 32| 446 0.71 724 |+20 40 26.6 |—0.83 | 10 3.1 

Day of the Month. 18th. | 26th. Day of the Month. 4th. | 12th. | 20th.) 28th.| 86th. 
Semidiameter . . | 9.41 | 9.49 | 9.56 | 9.60 [Semidiameter . . .|9.62/9.62/9.59/9.54]/ 9.47 


Horizontal Parallax | 1.07 | 1.08 | 1.09 | 1.09 | Horizontal Parallax . | 1.09 | 1.09 | 1.09 | 1.08 | 1.08 





The sign — prefixed to the hourly change of declination indicates that north declinations are decreasing. 


176 URANUS, 1913. 
GREENWICH MEAN TIME. 

































Var. of Var. of Var. of Var. of 
Apparent 1 Apparent ¥ 
Month | Right As | it Ipetiination| for |Merid-| Month | Right As- | "yor Ipedination.| for” | Merid- 
cension. i cension on. or 
and * |r Day. 1 Day. ‘ian Pas- - |r Day. 1 Day. ian Pas- 
Day. |__| sage. sage. 
Noon Noon. | Noon. | Noon | Noon Noon. | Noon. | Noon 
hm s 8 o 7” “T|h m hm °s 8 orm" “ |h m 
Jan. 2] 20 18 38.20}+13.900/—20 13, 0.7/-+45.72| 1 32.3] July 1/20 36.44.50}— 8.289|—r9 14 31.6|—31.84/13 58.6 
6} 20 19 34.301 14.139! 20 955.8] 46.71| 117.5 5| 20 36 10.52| 8.693] 19 1641.5 33.09/13 42.3 


10| 20 20 31.24 
14] 20 21 28.82 
18] 20 22 26.83 


14.324] 20 647.3] 47.53] I 2.8 
14.457| 20 335.8] 48.18) 0 48.0 
14.541] 20 022.1| 48.65) 0 33.2 


9] 20 35 35.03] 9.039] 19 1856.0) 34.10/13 26.0 
13] 20 34 58.29] 9.324) 1921 14.0] 34.86/13 9.7 
17| 20 34. 20.52| 9.547| 19 2334.6, 35.40/12 53.3 

21| 20 33 41.99|—- 9.734/-19 25 §6.9,—35.72|12 36.9 

25| 20 33 2.90) 9.8a1| 1928 20.11 35.83/12 20.6 

29] 20 32 23-51; 9.862! 19 3043.2] 35.69/12 4.2 
Aug. 2] 20 31 44.09) 9.836) 19 33 5.2) 35.s9|11 47.8 
612031 4.91) 9.741/ 1935 25.2 34.66/11 31.4 

IO] 20 30 26.25,— 9.579119 37 42.2--33.80/11 15.1 

14| 20 29 48.36] 9.356 19 3955.4] 32.74/10 58.7 

18) 2029 11.48] 9.072] 1942 3.9] 31.47/10 42.4 

22| 20 28 35.85] 8.733] 1944 6.9] 30.00/10 26.1 

26| 2028 1.69] 8.336] 19 46 3.7/ 28.37/10 9.8 


26.56) 9 53.5 
24.$8) 9 37-3 
22.44, 9 21.1 
20.15| 9 4.9 
17.76] 8 48.8 
—r1s5.25| 8 32.8 
12.67, 8 16.8 


22| 20 23 25.08|+14.574|—-19 57 6.9|+48.94) 0 18.5 

26] 20 24 23.36) 14.560] 19 53 §0.7| 49-13] O 3.7 

30] 20 2§ 21.50) 14.802) 19 5034.1) 49.15/23 45.2 
Feb. 3/ 20 26 19.31) 14.398} 19 47 17.8] 48.98/23 30.4 
7| 20 27 16.59) 14.235] 1944 2.5| 48.61|23 15.7 













15| 2029 8.70 
19] 2030 3.16 
23] 20 30 56.35 
27| 20 31 48.09 


13.763| 19 37 38.2] 47.3622 46.1 
13.462] 19 34 30.5] 46.46/22 31.3 
1g.ta1| 19 31 26.7] 45.41|22 16.4 
12.737| 19 28 27. 


11.838) 19 22 45.3] 41.23/21 31.7] Sept.3/ 20 26 §8.75] 7.3891 19.49 35: 
11.325] 1920 3.8] 39.48/21 16.7 6.793| 19 51 I0, 
50.774, 1917 29.7] 37-S6\2I 1.7 6.183; I9 52 35.2 
10.193; IQ 15 3.5] 35.52/20 46.7 1§| 2025 41.02] 5.532] 1953 51. 


19] 20 25 20.25\— 4.846/—-19 54 57.1 
23) 2025 2. 4.123} 19 55 53: 


7| 20 33 26.51 
II] 20 34 12.85 
15) 20 34 57. 
19] 20 35 39. 










8.935] 19 10 36.9] 31.03/20 16.5 


27] 20 36 §5.59 


31| 20 37 29.99] 8.260] 19 837.6) 28.58/20 1.3 27| 20 24 47.32] 3.364) 19 56 38.4] 10.01 8 0.8 
Apr. 4/2038 1.63 7.557] 19 648.4] 26.02/19 46.17 Oct. 1/2024 35.42] 2.580, 195713.0| 7.27] 7.44.9 
8] 20 38 30.41) 6.828) 19 § 9.6) 23.35/19 30.8 §| 20 24 26.71] 1.772] 1957 36.5} 4.49] 7 29.0 


12| 20 38 56.22,+ 6.075|I-19 3 41.8)+20.53/19 15.5 
16| 20 39 18.99] 5.307] 19 225.4] 17.67/19 0.2 
20| 20 39 38.66, 4.527| I9 1 20.5 
24] 20 39 55-19] 3-736] 19 027.4] 11.78/18 29.3 
28} 2040 8.53! 2.933| 1859 46.3 


Q| 20 24 21.26|— 0.951|-19 §7 48.8\— 1.65) 7 13.2 
13] 20 24 19.12; 0.117] 19 57 49.6\+ 1.24) 657.4 
17| 20 24 20.33/+ 0.722) 1957 38.9} 4.11) 641.7 
21| 20 24 24. 1.563! 19 5716.7} 6.98! 6 26.1 
25| 20 24 32. 2.409] 19 5643.0] 9.87) 610.5 

















May 2/ 20 40 18.63/+ 2.118|—-18 59 17.4/+ 5.70/17 58.2 29| 20 24 44.17/+ 3.254|-19 55 57.8i+12.74: 5 54.9 

6 20 40.25.47 1.298! 1859 0.7|+ 2.64117 42.6] Nov. 2! 20 24 58. 4.0911 1955 1.1 15.581 5 39.5 

10| 20 40 29.03:+ 0.481| 18 58 56.3|— 0.42/17 26.9 6' 20 25 16.87] 4.9111 19 5353.1] 18.40] 5 24.0 

14] 20 40 29.33/— 0.328) 1859 4.1) 3.47/17 11.2 10] 20 25 38.12] 5.708] 19 52 34.0! 21.15| 5 8.6 

18| 20 40 26.42) 1.126] 185924.0] 6.45'1655.4 14,2026 2.51} 6.485] 1951 4.0] 23.85] 453.3 

22] 20 40 20.34|/— 1.912/-18 §9 55.6/— 9.36/16 39.6 18] 20 26 29.97|+ 7.244|-19 49 23.3/+26.48] 4 38.0 

26) 2040 11.14] 2.686] 19 038.8) 12.21 1623.7 22) 2027 0.43] 7.981] 19 47 32.2| 29.04] 422.8 

30| 20 39 58.89) 3.4421 19 133.2} 14.97/16 7.7 26) 20 27 33.78) 8.688) 19 45 31.1| 31.82] 4 7.7 

June 3] 20 39 43.65} 4.275| 19 238.5] 17.64/15 51.7 30 2028 9.90} 9.362| 1943 20.2] 33.91! 352.6 
7| 20 39 25.53) 4-879] 19 354.2] 20.19/15 35.7 


Dec. 4, 20 28 48.64] 10.000] 19 4059.9, 36.21) 337-5 
8 20 29 29.84|+10.597/—-19 38 30.7|t38.39 322.4 
11.1584) 19 35 53-0, 40.43, 3 7-4 


11] 20 39 4.66,— 5.549\-19 5 19.8 


15| 2038 41.19) 6.181) 19 654.6) 24.78/15 3.5 12, 20 30 13.36 








I 
19] 20 38 15.27| 6.771| 19 837.8] 26.82/14 47.3 16, 20 30 §9.02] 11.670; 1933 7-4) 42-35| 252.5 
23! 20 37 47.08} 7.321) 19 1028.9] 28.69)14 31.1 20 20 31 46.67] 12.149] 19 3014.3] 44.16] 2 37.5 
27| 2037 16.76 7.831) 1912 27.1| 30.38/14 14.9 24 20 32 36.15] 12.587] 1927 14.2' 45.86: 2 22.6 
| 


July 1] 20 36. 44.50— 8.289\—-19 14 31.6 28 20 33 27.30/+12.979'—-19 24 76,447.43 2 7.7 








5] 20 36 10.52 8.693|—19 16 41.5|—33 0913 42.3 32, 20 34 19.92 +13.320 —19 20 55.1 +48.80 I 52.9 
Least semidiameter, January 24, 1/'.61 Least horizontal parallax January 24, o”'.42 
Greatest semidiameter, July 28, 1.78 Greatest horizontal » July 28, 0o''.47 


{Eph 13) 








NEPTUNE, 1913. 
GREENWICH MEAN TIME. 
















Apparent ra Apparent eect 
month | Hight Av | Nor” bedination,| for” [Merit 
Day. sage. 
Noon. Noon. Noon | Noon. 
‘h mi s 3 ofr” “|hm 
Jan. 2 7 47 19.07 |—6.882 [+20 38 22.2/+18.05|12 59.1 
6 7 46 51.26] 7.015 | 2039 35.2| 18.40/12 42.9 
10, 7 46 23.01 | 7.100 | 204049.3] 18.62/12 26.7 
14,7 45 54-52| 7-135 | 2042 4.0 18.72/12 10.5 
18. 7 45 25.99] 7-122 | 2043 18.9) 18.69/11 54.3 
22| 7 44.57.61 |—7.064 [+20 44 33.4\+18.s4)11 38.1 
26) 7 44 29.55] 6.960 | 2045 47.1) 18.28/11 21.9 
744 1.98] 68:4 | 204659.5] 17.92/11 5.7 
Feb. 3. 7 43 35-09| 6.624 | 2048 10.3] 17.46/1049.6 
7 743 9-05] 6.387 | 204919.0; 16.8810 33.4 
Il! 7 42 44.05 6.107 [+20 50 25§.2,+16.19|10 17.2 
15. 7 42 20.25] 5.785 | 2051 28.4] 15.42/10 1.1 
19 7 41 57.80| 5.432 | 2052 28.4) 14.58] 9 45.0 
23, 7 41 36.83] s.048 | 2053 24.9] 13.65} 9 29.0 
27 7 4117.47| 4.63: | 205417.5] 12.64] 9 13.0 
Mar. 3| 7 40 59.83 |~4.183 |+2055 5.9\+11.56| 8 56.9 
7| 7 40 44.03| 3.707 | 2055 49.9) 10.45} 8 40.9 
II) 7 40 30.19] 3.209 | 205629.4) 9.27| 824.9 
15| 7 4018.39] 2.693 | 2057 4 8.03, 8 9.0 
19| 740 8.68] 2.161 | 2057 33.6) 6.76) 753.1 
23| 7 40 1.12 |—5.616 [+20 §7 §8.1/+ 5.47) 7 37-3 
27| 739 55-76| 1.06: | 205817.4) 4.17| 7 21.5 
31) 7 39 52.64 |—0.499 | 205831.5| 2.85] 7 5.8 
Apr. 4) 7 39 51.77 |+0.070 | 205840.2] 1.49! 6 50.0 
8 7 39 53.20| 0.642 | 2058 43.4/+ 0.12] 6 34.3 
12! 7 39 §6.91 |+1.210 |+2058 41.2! 1.25] 6 18.6 
16,740 2.87| 1.771 | 2058 33.5] 2.611 6 3.0 
20) 7 40 11.06| 2.324 | 2058 20.3) 3.96] 5 47.4 
24| 740 21.45| 2.869 |] 2058 1.8] 5.29] 5 31.8 
28| 7 40 34.00! 3.405 | 2057 38 6.6} 5 16.3 
May 2! 7 40 48.67 |+3.928 |+2057 9.0\— 7.911 5 0.8 
61741 5.40] 4.435 | 205634.8) 9.17! 445.4 
7 4124.13] 4.926 | 2055 55.6! 10.41] 430.0 
14) 7 41 44.78] 5.395 | 2055 11.5] 11.64] 4.14.6 
181 742 7.26] 5.840 | 205422.5] 12.82] 3 59.2 
22| 7 42 31.48 |+6.264 |+20 53 28.9\-13.95] 3 43.9 
26 7 42 57.35 | 6.668 | 2052 30.9] 15.04] 3 28.6 
30] 7 43 24.79| 7.047 | 2051 28.6) 16.10] 3 13.3 
June 3] 7 43 53-69| 7.400 | 205022.1| 17.11] 258.1 
7\ 7 4423.95| 7-726 | 204911.7| 18.06] 242.9 
11) 7 44 55-46 |+8.023 |+2047 57.6\—18.94| 2 27.7 
15| 745 28.10| 8.291 | 2046 40.2] 19.76) 2 12.5 
19/746 1.75] 8.532 | 2045 19.5] 20.54] 157.3 
23) 7 46 36.31 | 8.744 | 2043 55.9] 21.24) 142.1 
27| 747 11.66| 8.925 | 2042 29.6] 21.89] 1 26.9 
July 1) 7 47 47.67 |+9.075 |\+2041 0.8\—22.45| 1 11.8 
5] 7 48 24.22 |+9.194 |+20 39 30.0/- 22.94 0 56.7 
Greatest semidiameter, January 15, 1/'.33 
Least semidiameter, July r8. 1°’,a5 
1913 12 





9 


Sept. 3 
7 
II 
15 
19 
23 
27 
Oct. 1 


Greatest horizontal parallax, 
Least horizontal perallax, 


{Eph 13] 





A t 








eens | Ee 9 
———ae 


9-194 
9.280 
9.336 
9.361 


7 50 §3-27 |+9.385 
7 51 30.63| 9.319 
752 7-78| 9.254 
7 5244.60] 9.151 
7 53 20.94| 9.015 
7 53 569.68 +8.850 
7 54 31.70| 8.656 
755 5.89] 8.434 
7 55 39-13 | 8.183 
756 11.31 | 7.902 


7 56 42.31 
7 57 12.01 
7 57 40.29 
758 7.06 
7 58 32.21 


7 58 55.66 
7 59 17.33 
7 59 37-12 


7 59 54-95 
8 010.74 


749 1.18 


+7.592 
7.252 
6.885 
6.494 
6.079 


+5.644 
5.187 
4.707 
4.206 
3.688 


O 24.44 |+3.158 
O 35.99 | 2.617 
O 45.36| 2.065 
O 52.507] 1.502 
0 57-37 | 9-934 
O 59.97 |+0.362 
I 0.27 |-0.210 
0 58.30| 0.775 
© 54.08} 1.334 
© 47.64| 1.884 
O 39.02 |—-2.424 
O 28.26] 2.951 
015.43! 3-458 
8 0 0.61] 3.945 
7 59 43-90] 4.406 


7 59 25-40 |—4.837 
759 5-24] 5-236 
7 58 43.55 | 5.604 
7 58 20.45]! 5.939 
7 57 56.09] 6.234 


7 57 30.63 |—6.489 
757 4.23 |-6.701 


GO 00 CO 66 6 00 00 OO (OO OS OO «OO (OO 








24.24/23 37-4 
24.25/23 22.3 
24.27/23 7.2 
23.99/22 52.1 





23-72/22 37.0 
23.35|22 21.8 
22.92/22 6.6 
22.3912 51.4 
21.75|21 36.2 


20 23 35.0 
2022 2.4 
20 20 31.7 
2019 3.4 


+20 17 37-7 
20 16 15.1 
20 1455-9 
20 13 40.6 
20 12 29.4 


aX.05/21 21.0 
20.2421 5.8 
19.32/20 50.5 
18.32/20 35.2 
17.26/20 19.9 
+20 11 22.6-16.11120 4.6 

20 10 20.5] 14.90/19 49.2 
9 23-4) 13.60/19 33.8 
8 31.7| 12.21/19 18.4 
745-7| 10-7719 2.9 
7 §-S\~ 9-31/18 47.4 
6 31.2| 7.80/18 31.8 
6 3.1] 6.22118 16.2 
541.4, 4.61118 0.6 
5 26.2; 2.99117 45.0 


5 17-5|— 1-34|17 29.3 
§ 15-5|* 0.32/17 13.5 
520.1) 1.96/16 57.8 
5 31.2| 3.59/16. 42.0 
5 48.8) 5.20/16 26.1 


6 12.8/+ 6.77/16 10.2 
643.0) 8.30/15 §4.3 
719.2| 9.77/15 38.4 
8 1.2] 11.19/15 22.4 
8 48.7| ra.s3l15 6.4 
+20 9 41.4)+13.78/14 50.4 
20 10 38.9] 14.94/14 34.3 
20 I1 40.8] 16.00/14 18.2 
20 12 46.7| 16.95\14 2.1 
20 13 56.2] 17.79 13 46.0 
+2015 8.9|+18.51/13 29.8 
+20 16 24.2/+19.10,13 13.7 


0’’.30 


January +% 
uly 18, 07.28 
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Date 





Jan. 


Feb. 


CD MYA URW DA 
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HELIOCENTRIC CO-ORDINATES, 1913. 


Heliocentric 
Longitude, 
Mean Equinox 
of Date. 


° a 


195 13 10.4 
198 42 18.7 
202 6 25.8 
205 25 54-1 
208 41 5.1 


211 52 19.3 
214 59 56.3 
218 4 14.9 
221 5 32-9 
224 4 7:3 
227 O 14.7 
229 54 10.7 
232 46 10.4 
235 36 28.3 
238 25 18.4 
241 12 54.4 
243 59 29-7 
246 45 17.1 
249 30 29.3 
252 1§ 18.7 


254 59 57-7 


257 44 38.7 
260 29 33.8 


263 14 §5.! 


"266 0 55.0 


268 47 45.8 
271 35 40.1 
274 24 §0-7 
277 15 30-5 
280 7 52.8 
283 2 11.4 
285 58 40.3 
288 57 34.1 
291 59 7-9 
295 3 37-3 
298 11 18.5 
301 22 28.3 
304 37 24.2 
307 56 24.6 
311 19 48.3 
314 47 55-0 
318 21 5.0 
321 59 39-3 
325 43 59-4 
329 34 27-5 
333 31 26.0 
337 35 17-4 


MERCURY. 


GREENWICH MEAN NOON. 


Daily |Reductior 
Motion, | to it. 
3 31 46.7 |-I1 36.2 
3 26 33-9| 10 50.4 
3.3% 44.0| 9 56.4 
317 16.1| 855.4 
313 92 7 48.6 
3 9 22.4|— 6 37.3 
3 5 54.7} § 22.6 
3 2 45-:3| 4 5-4 
259 53.4| 246.6 
2 57 18.2 I 27.2 
254 59.1 0 8.0 
2 $2 §$.3 |+ I 10.3 
251 6.4 2 27.1 
249 31-7] 341.6 
2 48 10.8 4 53:3 
247 3.4|\+ 6 1.7 
246 9.2 7 6.3 
2 45 37.7 8 6.5 
2 44 §8.7 9 1.9 
2 44 42.1 9 52.2 
2 44 37.9 [+10 37.0 
2 44 46.0] II 16.0 
245 6.2) II 48.7 
245 38.6) 12 14.9 
a 46 23.3| I2 34.4 
a 47 20.5 [+12 46.9 
2 48 30.3| 12 52.1 
2 49 $3.0] 12 49.9 
2 §1 28.9} I2 40.2 
2 53 18.2| 12 22.8 
2 §5 21.4 |+11 57.6 
257 38.9] I1 24.7 
3 O11.2} 10 44.0 
3 2589] 955.6 
3 6 2.5| 859.6 
3 9 22.6 |+ 7 56.4 
3.12 59.9| 646.2 
3 16 55.1 5 29.6 
3 2x 8.8 4 7-0 
3.28 41.9| 2 39.2 
330 34.9|+ I 7.1 
3 35 48.6 |— 0 28.2 
3 41 23.6 2 5-5 
3 4720.5] 3 43-2 
3 53 39-6) 5§ 19.7 
4 © 21.2|— 6 53.0 
4 7 25.3 8 20.9 


Heliocentric| Daily 
Latitude. | Motion. 
3 43 58.0 |—21 56.9 
3.21 52-9| 2212.1 
259 35.6| aa 21.7 
237 11.1 | 242 26.5 
214 44.0} 22 27.1 
1 52 18.2 |—22 24.1 
129 57-0| 2217.9 
I 743-3| 22 9.0 
O 45 39-7| 22 $7.8 
O 23 48.3] 2: 44.7 
0 211.0 |—21 29.7 
O19 10.5 | 21 13.2 
© 40 14.8| 20 55.2 
I I O.5| 20 36.0 
I 21 26.4] 20 15.6 
I 41 31.3 |-19 54.1 
2 114.2/| 19 31.6 
2 20 34.0} 19 8.0 
2 39 29.7 | 18 43.4 
258 0.3} 1817.7 
316 4.7 |-17 50.9 
333 41-7 | 17 22.9 
350 50.1 | 16 53.7 
4 728.7| 1623.2 
4 23 36.1] 315 51.3 
4 39 10.7 |—-rs 17.8 
45410.9| 14 42.5 
5 834-9] 14 5-3 
§ 22 20.7} 13 26.0 
5 35 26.1 | 12 44.4 
5 47 48.6 |—12 0.2 
5 59 25.6| xx 13.2 
610 14.1| ro 23.2 
620 10.8] 9 29.7 
62912.2| 8 32.4 
6 37 14.2 |— 7 30.9 
6 44 12.5 6 25.0 
650 2.5 5 14.1 
6 54 38.8| 357.7 
65755-8| 235.4 
6 5947-4 |- 1 6.7 
7 O 7-0 |+ o 28.7 
658 47.5| 211.5 
65541.4| 4 2.1 
650 40.6| 6 o.9 
6 43 36.8 |+ 8 8.1 


5 34 21.5 |t10 24.0 
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9.614 §512 
9-619 7893 
9-624 7716 
9-629 4931 
9-633 9504 


9-638 1412 
9.642 0640 
9.645 7181 
9-649 1032 
9.652 2199 
9-655 0688 
9-657 6505 
9-659 9659 
9-662 0162 
9-663 8023 
9-665 3252 
9.666 5858 
9-667 5848 
9.668 3228 
9.668 8005 


9.669 o181 
9.668 9756 
9-668 6731 
9-668 1103 
9-667 2870 
9.666 2026 
9-664 8563 
9-663 2474 
9-661 3750 
9-659 2382 
9-656 8358 
9.654 1669 
9-651 2307 
9.648 0262 
9-644 5530 
9-640 8111 
9-636 8007 
9.632 §227 
9.627 9788 
9.623 1717 
9-618 1052 
9.612 7848 
9.607 2177 
9-601 4133 
9-595 3838 
9-589 1442 
9-582 7132 


Logarithm of Distance from 
Earth— 


At Date. 


0.040 0670 
0.047 1705 
0.053 9338 
0.060 3692 
0.066 4902 


0.072 3098 
0.077 8402 
0.083 0937 
0.088 0817 
0.092 8150 
0.097 3041 
O.101 5587 
0.105 5878 
0.109 4000 
0.113 0029 


0.116 4039 
0.119 6095 


0.122 6259 


0.125 4589 
0.128 1131 


0.130 5930 
0.132 9024 
0.135 0447 
0.137 0226 
0.138 8386 


0-140 4943 
0.141 9906 
0.143 3283 
0.144 5076 
0.145 5282 
0.146 3890 
0.147 0883 
0.147 6240 
0-147 9937 
0.148 1937 
0.148 2193 
0.148 0662 
0.147 7286 
0.147 1998 
0.146 4723 


At Interme- 


diate Date, 


0.043 6620 
0.050 5940 
0.057 1916 
0.063 4682 
0.069 4369 
0.075 1104 
0.080 5008 
0.085 6202 
0.090 4795 
0-095 0895 


0.099 4601 
0.103 6009 
0.107 5205 
O.ILI 2272 
O.114 7282 


0.118 0307 
0.121 1410 
0.124 0650 
0.126 8081 
0.129 3746 
0.131 7688 
0-133 9942 
0.136 0541 
0.137 9507 
0.139 6864 
0.141 2623 
0.142 6792 
0.143 9378 
0.145 0378 
0.145 9787 


0.146 7590 
0.147 3767 
0.147 8298 
0.148 11§2 
0.148 2286 
0.148 1654 
0.147 9209 
0.147 4886 
0.146 8614 
0.146 0313 


0.145 5374 | 0-144 9894 


0.144 3859 
0.143 0071 
O.141 3885 
0.139 5175 


0.137 3797 
0.134 9592 


0.143 7257 


"0.142 2286 


0.140 4854 
0.138 4829 
0.136 2059 
0.133 6376 
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MERCURY. 
GREENWICH MEAN NOON. 
Hetlocentric Logarithm, of Distance from 
Date. Longitude, Daily |Reduction Heliocentric| Daily 
Mean Equinox} Motion. | to Orbit. | Latitude. | Motion. At Interme- 
of Date. At Date. | diate Date. 
Feb. 15 | 333 31 26.014 0 21.2}— 653.0 43 36.81 8 8.1 [9.589 1442] 0.137 3797 | 0.136 2059 
16 1 337 35 17-4| 4 7 25-3 6 34 21.5] 10 24.01.9.582 7132 | 0.134 9592 | 0.133 6376 
171341 46 24.1 | 4 14 51.6 6 22 46.0] 12 48.5 |.9.576 1137 [0.132 2388 | 0.130 7604 
181346 5 8.0] 4 22 39.5 6 841.7] 15 21.5 0.129 2000 | 0.127 5550 
19 | 350 31 50.2| 4 30 47.9 552 04] 18 2.4 0.125 8227 | 0.124 0006 
204355 6 50.2] 4 39 15.0 5 32 34.8 |+20 50.1 0.122 0857 | 0.120 0753 
21 1359 50 25.4] 4 47 58.z § 1018.5 | 23 43.3 0.117 9664 | 0.115 7560 
22 4 42 50.5 | 4 56 54.3 445 7-0] 26 40.349.541 7579] 0.113 4411 | 0.111 0186 
23 9 44 16.4/5 5 58.9 416 58.1 | 29 37.719-534 9367 | 0.108 4855 | 0.105 8387 
241 14 54 49.2/5 15 7.1 3 45 52.5| 3232.8]9.528 2720] 0.103 0751 | 0.100 1916 
25] 20 14 29.3| 5 24 12.3 3 11 54.8 |+35 21.21.9.521 8378 1 0.097 1852 | 0.094 0530 
26] 25 43 10.1] 5 33 7.0 2 35 13-8] 37 58.499.515 7142 | 0.090 7921 | 0.087 3999 
271 31 20 36.9|5 4: 42.7 156 3.6] 40 18.8]. 9.509 9861 | 0.083 8739 | 0.080 2117 
28] 37 6 26.0/5 49 50.0 114 43.9| 42 16.5 19.504 7410] 0.076 4110 | 0.072 4699 
Mar. 1] 43 O 3.9/5 57 18.4 31 40.4] 43 45.8] 9.500 0665 | 0.068 3869 | 0.064 1608 
21 49 0 46.3/6 3 57.3 |+ 046.3 12 36.5 |+44 41.2 [9.496 0471 [ 0.059 7905 | 0.055 2756 
31°55 7 38-5/6 9 36.2] 329.1] 057 29.5! 44 58.019.492 7605 | 0.050 6160 | 0.045 8121 
41 61 19 35-5|6 14 5.2] 6 4.4] 142 18.4] 4432.6] 9.490 2740] 0.040 8646 | 0.035 7748 
51 67 35 22.9|6 17 15.6| 8 23.8] 2 2620.1| 43 23.3 1 9.488 6407 [ 0.030 5447 | 0.025 1767 
61 73 53 38.4|/5 19 0.7/ 1019.77 3 850.5] 41 30.4]-9.487 8968 | 0.019 6739 | 0.014 0398 
71 80 12 54.5|]6 19 16.1 [+11 45.7143 49 7-1 [+38 56.3 | 9.488 0588 | 0.008 2788 | 0.002 3956 
8] 86 31 40.5|6 18 0.5] 1237.2] 4 2630.8] 35 45.3] 9.489 1231 [9.996 3955 | 9.990 2845 
QO] 92 48 25.8/6 15 15.2/ 1252.0] 5 027.5] 32 3.619.491 0660] 9.984 0693 | 9.977 7570 
IO] 99 1 42.7/6 rr 4.7] 1230.3] § 3030.2] 27 58.6] 9.493 845019.971 3554 | 9.964 8730 
IL} 105 10 9.3/6 § 36.0] 11 34.597 5 5619.3] 23 37.919.497 401619.958 3186 | 9.951 7014 
I2 FIT 12 31.8/ 5 58 58.3 /+10 8.716 17 43.4 [+19 9.719.501 6641 [9.945 0314 | 9.938 3189 
139117 7 46.6] 5 sx 22.3} 818.51 634 38.7| 1441.5] 9.506 5521 19.931 5746 | 9.924 8098 
14} 122 55 0.9]5 4259.3] 610.4 647 8.3} 10 19.419.511 9797 [9-918 0364 | 9.911 2664 
15 [128 33 33-7|/5 34 xr} 351.2] 655 21.2} 6 8.819.517 8589 | 9.904 5123 | 9.897 7868 
161134 2 55-3]5 24 38.9/+ 1 27.27 659 31.1 |+ 2 13.91 9.524 1030] 9.891 1029 | 9.884 4741 
17 1139 22 46.9/5 15 2.9}- 055.7146 59 54.9 |— 1 22.91. 9.530 6285 | 9.877 9142 | 9.871 4368 
181144 32 59.4/5 5 22.1] 312.67 65651.8| 439.819.537 3573 | 9-865 0560 | 9.858 7857 
19 1149 33 32.2/ 455 44.6] 519.3] 65042.1| 7 36.299.544 21781 .9.852 6401 | 9.846 6333 
201154 24 31.9| 4 46 16.8} 712.9] 641 46.3| 1012.299.551 1454 19.840 7792 | 9.835 0917 
21—159 6 10.8/437 4.0] 851.2] 6 30 24.3| 12 28.719.558 08281 9.829 5843 | 9.824 2704 
22] 163 38 46.1 | 4 28 10.1 |—-10 12.9 H-6 16 55.2 |—14 26.6 | 9.564 98001 9.819 1626 | 9.814 2732 
239168 2 38.3) 4 19 38.1] 1117-49 6 136.9} 16 7.419.571 79381 9.809 6138 | 9.805 1953 
241172 18 10.3| 4 11 30.0] 12 4.8] 5 4445.6| 17 32.619.578 4875 1 9.801 0279 | 9.797 1206 
251176 25 46.614 3 47.0] 1235.6] § 26 36.4| 18 43.619.585 0299 19.793 4817 | 9.790 1185 
26] 180 25 52.8|3 56 29.7| 1250.5] 5 7 22.6| 19 42.119.591 3951 1 9-787 0369 | 9.784 2420 
27 | 184 18 54.6; 3 49 38.3 '|—12 50.5 +4 47 15-9 |-20 29.5 19.597 5618] 9.781 7375 | 9-779 5256 
287188 5 18.1] 3 43 12.9] 1237.1] 4 26 26.9| 21 7.019.603 §512619.777 6076 | 9.775 9834 
29 [191 45 28.8| 3 3712.6) 1211.4] 4 5§ 4.8) 24 36.09 9.609 2335 19.774 6517 | 9.773 6102 
301195 19 51.5 | 3 31 36.8] 11 34.9] 3 4317-5| 22 57.619.614 71361 9.772 8552 | 9.772 3821 
31 1 198 48 50.3) 3 26 24.8] 1048.8] 3 21 11.9| 22 12.7]9.619 9442 49.772 1853 | 9.772 2582 
Apr. 1] 202 12 48.7/3 21 35.7 |— 9 54-5 2 58 54.2 |—22 22.0] 9.624 9187 |. 9.772 5935 | 9-773 1828 
21205 32 8.913 17 8.4)— 8 53.342 36 29.6 l-22 26.5 | 9.629 6323 19.774 0173 | 9.775 0877 
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MERCURY. 
GREENWICH MEAN NOON. 





Heliocentric Logarithm of Distance from 
Date, |. Longitude, | Daily [Reduction] Heliocentric] Daily | Logarithm Earth 
Mean Equinox} Motion. |{ to Orbit. | Latitude. | Motion. Vector. At Interme- 
of Date. i 
diate Date. 
OO tC] é Me ° , ve éc o? ° , ae , oe 
Apr. 1202 12 48.7/3 21 35.7|— 9 54.5 2 §8 54.2 |—22 22.01 9.624 9187 | 9.772 5935 | 9-773 1828 
21205 32 89/3 17 84| 853.3] 2 3629.6| 22 26.5 | 9.629 6323 19.774 0173 | 9-775 0877 
3] 208 47 12.4/3 13 2.1} 746.51 214 2.5] 22 27.019.634 0817 1 9.776 3843 | 9.777 8970 
4) 211 58 19.7|3 9 15.8; 635.1] I 5% 36.7| 22 23.9] 9.638 2644] 9.779 6153 | 9.781 5290 
51215 5 50.413 5 48-7| 5 20.2] 1 2915.7| 22 17.6].9.642 17901 9.783 6276 | 9.785 9004 
' 64218 10 3.1/3 239:9}- 4 3.0HI 7 2.4[-22 8.719.645 82501 9.788 3370 | 9.790 9270 
74221 If 15.8] 2 59 485| 244.2] 044 59.1| a1 57.5 19-649 2022 | 9.793 6603 | 9.796 5270 
81224 9 45.6] 257 :13.8| 124.8] 023 8.1] 21 44.2] 9.652 310919.799 5175 | 9.802 6225 
91227 5 48.8] 254 55.1j- O 5.6HO I 31.3| 2: 29.219.655 15161 9.805 8330 | 9.809 1404 
10 § 229 59 41.0| 2 52 51.7 |+ I 12.7F-O 19 49.7 | 21 12.619.657 7252] 9.812 5367 | 9.816 0139 
11] 232 51 37-3] 2 St 3-2 |+ 2 29.4 f-O 40 53.5 |—20 $4.6 | 9.660 0327 | 9.819 5645 | 9.823 1816 
12] 235 41 52.2] 2 49 29.0| 343.9] I 138.6! 2035.4] 9.662 0750] 9.826 8585 | 9.830 5888 
13 1238 30 39.9] 2 48 8.6!) 455.5] 122 3.8] 2014.91 9.663 8531 | 9.834 3667 | 9.838 1866 
141241 18 13.9] 2 47 1.6| 6 3.81 142 8.1] 1953.419.665 3681 | 9.842 0434 | 9.845 9320 
151244 447.4|2 46 7.7) 7 82] 2 150.3| 19 30.9] 9.666 6208 | 9.849 8480 | 9.853 7872 
16 | 246 50 33.5 | 2 45 26.5 |+ 8 8.3 21 9.4\-1r9 7.3]9.667 6119 19.857 7457 | 9.861 7198 
17 1249 35 44-7| 2 4457-9} 9 3-6] 240 4.4| 18 42.6] 9.668 3421 19.865 7061 | 9.869 7015 
181252 20 33.61) 2 44 41.8} 953-7] 2 58 34.2] 18 16.91 9.668 8119 | 9.873 7032 | 9.877 7084 
191255 5 12.5] 2 44 380| 1038.3] 3 16 37.7| 17 50.0] 9.669 0215 | 9.881 7147 | 9.885 7198 
20 1257 49 53-6| 2 44 46-4| 1117.0] 3 3413.8| 17 22.0] 9.668 97101 9.889 7215 | 9.893 7180 
21 | 260 34 49.2| 2 45 6.9 |+11I 49.65F-3 51 21.3 |—16 52.8 | 9.668 6604 | 9.897 7076 | 9.901 6886 
22 | 263 20 11.5|2 45 39.6] 1215.6] 4 758.9| 16 22.2] 9.668 0898 | 9.905 6595 | 9.909 6189 
231266 6 12.6|2 46 24.7| 12 34.9] 424 5-3| 15 50.2] 9.667 2587 19.913 5655 | 9-917 4983 
241268 53 5.1] 2 47 22.4] 1247.2] 4 39 38.9] 15 16.6] 9.666 1662 1 9.921 4162 | 9.925 3183 
259271 41 1.5]2 48 32.6] 1252.2] 454 38.0| 14 41.3 | 9.664 8118 | 9.929 2039 | 9.933 0720 
26 1274 30 14.6| 2 49 55.6 +12 49.7 F-5 9 0.9 |—-24 4.219.663 1948 19.936 9219 | 9-940 7529 
271277 20 57.2] 2 sx 3x8} 12 39.7] 5 22 45-5| 13 24.819.661 314419.944 5645 , 9.948 3561 
28 | 280 13 22.8] 2 53 21.6) 12 22.1] 5 35 49-6| x2 43.11 9.659 169419.952 1272 9.955 8775 
291283 7 45.1] 2 Ss 25.3| 11 56.7§ 5 4810.8] x1 58.919.656 7588 1 9.959 6064 | 9.963 3135 
301286 4 18.1] 2 57 43-3| 1123.5] § 59 46.3| xr 1x.81 9.654 0817 | 9.966 9984 | 9.970 6608 
May 11289 3 16.6/3 o 16.r |t10 42.6 F-6 10 33.2 |—r0 21.61 9.651 1372 | 9-974 3004 | 9.977 9168 
21292 455-5]3 3 4.2, 954.0] 62028.3| 9 28.0] 9.647 9243 19.981 5095 | 9.985 0783 
31295 9 30-4/3 6 83; 857.8] 62927.9| 8 30.6]. 9.644 4428 | 9.988 6230 | 9.992 1433 
41298 17: 17.613 9 28.9, 754.3] 637 28.0! 7 29.0) 9.640 6925 19.995 6387 | 9.999 1088 
§ 1301 28 34.0/3 13 6.8| 644.0] 644 24.3| 6 22.9 1 9.636 6737 | 0.002 5534 | 0.005 9719 
61304 43 37.1|/3 17 2-5 |+ § 27.2—-6 5012.1 |— § 11.8 § 9.632 3874 | 0.009 3640 0.012 7293 
71308 2 45.2|3 21 16.8] 4 4.4] 65446.0| 3 55.2] .9.627 8352] 0.016 0673 | 0.019 3776 
89311 26 17.3/3 25 50.5) 236.4] 658 0.5] 232.8] 9.623 0199] 0.022 6595 0.025 9125 
91314 54 33-0| 3 30 44.1 (+ I 4.2] 659 49.5 |— x 3.919.617 9455 | 0.029 1360 0.032 3295 
104318 27 52.5 |3 35 58-4|— 031.2] 7 O 6.2|+ 0 31.819.612 6173 | 0.035 4922 0.038 6233 
119322 6 37.0, 3 41 34.2 - 2 8.56 58 43-5 |+ 2 14.8] 9.607 0425 | 0.041 7220 | 0.044 7876 
124325 51 8.2|]3 47 31-7; 346.2] 655 33-9| 4 5-6].9.601 2308] 0.047 8191 | 0.050 8155 


13 4329 41 47-9 
14 1333 38 58.7 
15 1337 43 3-1 | 
161341 54 23.6 | 
174346 13 22.0| 42 


$3 51-5 | 5 22.6] 65029.5| 6 4.799.595 1944] 0.053 7757 | 0.056 6987 

33-8 | 655-8] 643 21.8) 8 12.2]9.588 9485 | 0.059 5834 | 0.062 4283 

38.7. 823.54 634 2.3] 10 28.3 19.582 5117 | 0.065 2321 | 0.067 9935 

s $.8 — 9 43.26 22 22.4 |+12 53.1 19.575 9071 | 0.070 7109 , 0.073 3827 

54.4 |-10 52.5F-6 8 13.3 l+15 26.4]9.569 1625 [0.076 0073 0.078 5828 
[Eph 13] 
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GREENWICH MEAN NOON. 





Heliocentric 
Longitude, Daily (Reduction 
Mean Equinox}; Motion. | to Orbit. 

of Date. 

° ? oe é a 
346 13 22.0] 4 22 54.4 1-10 52.5 
350 40 19.3|4 32 3.4| 11 48.5 
355 15 35-0| 4 39 31.0| 12 28.4 
359 59 26.5 | 4 48 14.5 | 12 49.5 
452 8.3!4 57 10.9] 12 49.4 
9 53 5I1-1|5 615.9 te 26.0 
15 4 41.0/5 15 24.1] Ir 37.8 
20 24 38.2] 5 24 29.1 | 1024.4 
25 53 35-7|$ 33 23-4; 8 46.3 
31 31 18.7] 5 41 58.5| 645.5 
37.17 23.215 50 4.8) 425.4 
43 If 15.3!5 57 31.9 |— I 51.0 
49 12 10.5|6 4 9.2 /+ 051.3 
55 19 13.6/6 9 46.1 3 34.0 
61 31 19.3/6 14 12.8} 6 8.9 
67 47 13.0| 6 17 20.7 + 8 27.7 
74 § 32.2/6 19 3.1] 1022.8 
80 24 49.3/6 19 15.7| 11 47.8 
86 43 33-4 |6 17 57.2] 12 38.2 
93 O14.0/6 15 9.2) 1251.9 
99 13 23.6 | 6 ro 56.1 '+12 29.1 
1O§ 21 40.4/6 § 25.1%| II 32.2 
IIT 23 51.0! 5 58 45.5| 10 5.6 
117 18 §2.0|5 5: 7.8; 814.8 
123. § 51.015 42 43.6| 6 6.3 
128 44 74)s 33 44.4 + 3 46.8 
134 13 11.9! § 24 21.5 |+ I 22.7 
139 32 45-9 | § 14 45.1/- I O.I 
144 42 40.5 | S 5 43) 316.7 
149 42 55.5 | 4 85 26.9 5 23.1 
154 33 37-6| 4 45 59-5 |— 7 16.2 
1§9 14 59.514 36 47.3| 854.0 
163 47 18.4] 4 27 54.0| IO 15.1 
168 10 54.7] 4 19 22.6| I1 19.1 
172 26 11.5|4 114 r5.2| 12 6.0 
176 33 33-5/4 3 33.0 |-12 36.3 
180 33 26.113 56 16.5| 12 50.7 
184 26 15.213 49 26.0] 12 50.3 
188 12 26.7! 3 43 r.3 | 12 36.4 
IQI §2 26,2 13 37 1.7] 12 10.4 
195 26 38.4 | 3 31 26.7 ay 33-5 
198 55 27.5 | 3 26 15.4) 1047.2 
202 19 16.8! 3 2: 27.0 | 9 52.7 
205 38 28.713 17 0.4| 851.3 
208 53 24.5|3 12 54.7] 744.3 
212 4 24.713 9 9.0\— 632.8 
215 11 49.0/3 § 42.4/— 5 17.8 


Daily 
Motion. 


Heliocentric 
Latitude. 
















a é ae 


+15 26.4 


° , 


6 813.3 


5§127.1| 18 7.4 
5 31 §6.3] 2055.3 
5 934-7| 23 48.6 
44417.8| 26 45.4 
416 3.4 [+29 43.1 
3 44 52.5 | 32 38.2 
310 49.5 | 35 26.5 
234 3.6} 38 3.1 
I 5449.1 [ 40 22.8 
—1 13 25.7 |+42 19.8 
3019.1 | 43 48.2 
1359-3 | 44 42-4 
0 58 §2.8| 4457.9 
143 40.9| 4431.1 
2 27 40.5 [+43 20.5 
310 7.5 | 41 26.3 
359 19.4} 3850.9 
4 27 37-2| 35 38.8 
127.1 | 31 56.4 

5 31 22.2 [+37 50.7 
557 3-2] 3 29.7 
618 19.0] 19 1.4 
635 6.0] 1433.2 
6 47 27.4] 1011.4 
55 32-5 |+ 6 t.a 
659 35-1 |+ 2 6.7 
6 59 52.2 |— 1 29.4 
6 56 43.0] 4 45.6 
6 50 27.9 7 41.3 
41 27.2 |—ro 16.8 
630 O.9| 12 32.7 
6 16 28.1] 14 30.1 
6 1: 6.6] 16 10.3 
5 4412.8| 17 35.0 
§ 26 1.4 |-18 45.7 
§ 645.7] 19 43.8 
4 46 37.5 | 20 30.8 
425 47.3} 21 8.0 
4 424.3] 21 36.7 
342 36.3 |-21 58.0 
3 20 30.3 22 12.9 
2 §8 12.3, | 22 22.2 
2 35 47.5 | 22 26.7 
213 20.4] 22 27.0 


I §90 54.7 |—22 23.7 
1 28 33.9 —22 17.4 


[Eph 13] 


Logarithm of Distance from 
Earth— 







Logarithm 
of Radius 
Vector. 


At Interme- 


At Date. diate Date 






















0.076 0073 
0.081 1074 


0.085 9956 
0.090 6552 
0.095 0677 
0.099 2133 
0.103 0710 
0.106 6188 
0.109 8337 
0.112 6927 
0.115 1730 
O.117 2525 
0.118 9109 
0.120 1299 
0.120 8941 


0.078 5828 
0.083 5790 
0.088 3551 
0.092 8936 
0.097 1751 
O.10OI 1795 
0.104 8851 
0.108 2693 
O.III 3091 
0.113 9816 
0.116 2642 
0.118 1355 
O.119 5764 


0.120 5697 
0.121 1019 


9.569 1625 
9.562 3113 
9-555 3927 
9-548 4525 
9-541 5434 
9-534 7255 
9.528 0663 
9.521 6401 
9-515 527! 
9.509 8123 
9.504 5833 
9-499 9274 
9-495 9292 
9.492 6662 
9-490 2052 
9-488 5989 
9.487 8828 
9.488 0729 
9.489 1650 
9-491 1346 
9-493 9388 
9-497 5185 
9.501 8019 
9.506 7084 
9-512 1518 


9.518 0440 
9.524 2983 
9-530 8316 
9-537 5658 
9-544 4295 


9-551 3585 
9.558 2959 
9.565 1916 
9.572 0025 
9-578 6921 
9.585 2296 
9.591 5891 
9-597 7495 
9.603 6935 
9.609 4073 
9.614 8799 
9.620 1027 
9.625 0691 
9.629 7746 
9.634 2157 
9.638 3901 
9.642 2965 


0.121 1633 
0.120 7487 
0.119 8575 


0.118 4935 
0.116 6651 


0.114 3852 
O.111 6696 
0.108 5378 
0.105 O107 
O.IOI 1114 


0.121 1919 
0.121 0156 
0.120 3626 
0.119 2342 
0.117 6366 
0.115 5807 
0.113 0807 
O.110 1544 
0.106 8223 
0.103 1061 


0.099 0294 
0.094 6157 
0.089 8885 
0.084 8710 
0.079 5852 
0.074 0520 
0.068 2910 
0.062 3204 
0.056 1570 
0.049 8155 | 
0.043 3101 | 0.039 9999 
0.036 6532 | 0.033 2714 
0.029 8557 | 0.026 4073 
0.022 9276 | 0.019 4176 
0.015 8784 | 0.012 3109 
0.008 7160 0.005 0947 
0.001 4478 - 9.997 7760 
9-994 0802 | 9.990 3613 
9.986 6200 | 9-982 8569 
9-979 0728 | 9.975 2682 
9-971 4439 | 9.967 6005 
9.963 7388 | 9.959 8595 


0.096 8632 
0.092 2898 
0.087 4147 
0.082 2603 
0.076 8483 


0.071 1988 
0.065 3308 
0.059 2619 
0.053 0076 
0.046 5825 
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Date. 





July 


Aug. 


00D ON A NXP W DN 


31 








HELIOCENTRIC CO-ORDINATES, 







Heliocentric 
Longitude, 


Mean Equinox 


of Date. 


° é oF 


212 4 24.7 
215 II 49.0 
218 15 55-9 
221 17 3-3 
224 15 28.2 
227 II 27.0 
230 5 15-3 
232 57 8.2 
235 47 20.2 
238 36 5.4 
241 23 37-3 
244 10 9.2 
246 55 53-9 
249 41 4.2 
252 25 52.6 
255 10 31.4 
257 55 12.8 
260 40 9.0 
263 25 32.3 
266 11 34.9 
268 58 29.2 
271 46 27.7 
274 35 43-3 
277 26 290 
280 18 58.1 


283 13 24.2 
286 10 1.6 
289 9 4.8 
292 10 48.9 
295 15 29.6 
298 23 23.1 
301 34 46.4 
304 49 56.9 
308 9 12.9 
311 32 §3°5 
315 1 18.3 
318 34 47-7 
322 13 42-7 
325 §8 25.0 
329 49 16.6 
333 46 39.9 
337 50 57-6 
342 2 32.0 
346 21 45.0 
350 48 57-5 
355 24 28.9 

oOo 8 36.6 


» &® © B® BW oe © © 8 & see he & 8 so ©& © & Ww oO 


a> & a2 a bh» & A ww & & & we & w& w owe wo» 


Daily 
Motion. 


9 


w 


© 


13 
7 
ar 
25 
go 
36 


47 
54 


“= 0 


15 
23 
31 
39 
48 


9.0 
42.4 
34.1 
43-3 

9.1 
$0.9 
48.1 

0.0 
26.3 

6.3 


$9-7 

6.2 
25.4 
§7.2 
41.5 
38.1 
46.8 

7-7 
40.8 
26.3 


24.3 
35.0 
58.5 
35.1 
25.3 
29.4 
47.8 
21.0 

9.7 
14.3 


35-5 
13.9 
10.2 
25.1 
$9.4 
$3-7 

8.7 
45.1 
43.3 

3.8 
46.8 
§2.3 
20.1 

9-3 
18.9 


47.0 
31.0 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction 


to Orbit. 


— 6 32.8 
517.8 

4 25 
241.7 

I 22.3 
—-O 3.1 
+ 115.1 
2 31.8 

3 46.2 

4 57°7 
+6 5.9 
7 10.1 

8 10.0 

9 5-2 

9 55-2 
+10 39.6 
Ir 18.2 
II 50.5 
12 16.3 
12 35-4 
+12 47.4 
I2 §2.2 
12 49-5 
12 39-3 
12 21.4 
+11 55.8 
Il 22.4 
10 41.2 
9 $2.3 

8 55-9 

+ 752.3 
6 41.7 

5 24.6 

4 1.7 

2 33-6 
+I 1.3 
— 0 34.2 
2 11.6 

3 49-3 

5 25.6 

— 658.6 
8 26.1 

9 45.6 
10 54-4 
II 50.0 


—12 29.4 


















Latitude. 


I 50 54-7 
I 28 33.9 
1 620.8 
0 44 17.9 
O 22 27.4 

O 51.0 
20 29.5 
O 41 32.7 
I 217.2 
I 22 41.8 


2 21 45.3 
2 40 39.4 
259 8.4 
317 11.1 
3 34 46.3 
3 51 52.9 
4 829.6 
4 24 35-0 
440 7-5 
455 5-6 
5 927-3 
5 23 10.6 
5 36 13-4 


Heliocentric 


§ 3117-1 |+a1 
—12 49.95 8 50.1 '+23 54.2 
[Eph 13] 


Logarithm 
of Radius 
Vector. 






9.638 3901 
9-642 2965 
9-645 9342 
9-649 3030 
9-652 4033 
9-655 2357 
9-657 8010 
9-660 1002 
9-662 1343 
9-663 9043 
9.665 4112 
9-666 6557 
9-667 6386 
9-668 3606 
9.668 8222 


9-661 2512 
9-659 0980 
9-656 6791 
9-653 9937 
9-651 0409 
9.647 8198 
9-644 3300 


9-640 5714 
9-636 5443 
9.632 2497 
9-627 6893 
9.622 8658 


9-617 7833 
9.612 4473 
9.606 8651 
9-601 0463 
9-595 0031 
9-588 7509 
9-582 3085 
9-575 6992 
9-568 9509 
9-562 0971 
9-555 1772 
9.548 2371 









1913. 


Logarithm of Distance from 
Earth— 


At Date. 


9-971 4439 
9-963 7388 
9-955 9632 
9.948 1225 
9-940 2225 


9-932 2700 
9-924 2719 
9-916 2365 
9-908 1730 
9-900 0917 
9.892 0050 
9-883 9265 
9-875 8725 
9.867 8615 
9-859 9145 


9-852 0558 
9-844 3123 
9.836 7160 
9-829 3016 
9.822 1084 


9.815 1804 
9-808 5657 
9.802 3167 
9-796 4904 
9-791 1476 
9-786 3520 
9.782 1696 
9-778 6671 
9-775 9113 
9-773 9658 
9-772 8902 
9-772 7375 
9-773 5525 
9-775 3688 
9-778 2090 
9.782 0813 
9.786 9799 
9.792 8857 
9-799 7054 
9-807 5724 
9.816 2492 
9.825 7285 
9-835 9357 
9-846 7898 
9.858 2062 


9.870 0983 
9.882 3785 








At Interme- 


diate Date. 


9-967 6005 
9-959 8595 
9-952 0506 
9-944 1795 
9-936 2524 
9-928 2762 
9-920 2583 
9-912 2077 
9-904 1339 
9.896 0482 
9-887 9638 
9-879 8953 
9.871 8604 
9.863 8785 
9-855 9726 


9.848 1677 
9-840 4937 
9.832 9837 
9.825 6747 
9.818 6083 
9.811 8307 
9-805 3920 
9-799 3470 
9-793 7546 
9-788 6773 
9-784 1800 
9-780 3291 
9-777 1918 
9-774 8334 
9-773 3158 
9-772 6954 
9:773 0217 
9-774 3338 
9-776 6600 
9.780 0162 


9-784 4032 
9-789 8087 
9:796 2064 
9-803 5564 
9-811 8061 


9-820 8930 
9.830 7461 
9.841 2871 
9-852 4331 
9-864 0982 


9-876 1954 
9-888 6367 


Date. 


Aug. 16 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Sept. 1 


Oct. 


OW @m~AN Ain fb WH WN 


NW NN A Oe oe OR SS a en | ee ee | 
Oo OB AM h®W KH mM GOGO O ON AM PWN HH O 


w 
= 0 


HELIOCENTRIC CO-ORDINATES, 


Heliocentric 
Longitude, 


Mean Eauinox 


of Date 


Oo 8 36.6 
5 1 35.! 
10 3 34-9 
15 14 41.8 
20 34 55.8 
26 4 9.8 
31 42 8.8 
37 28 28.3 
43 22 34.1 
49 23 41.5 
55 3° 54-9 
61 43 8.7 
67 59 8.0 
74 17 30.3 
80 36 47.4 
86 55 28.9 
93 12 4.2 
99 25 5-7 


105 33 11.9 
III 35 10.0 


117 29 56.5 
123 16 39.8 
128 54 39-3 
134 23 26.1 
139 42 42.1 
144 52 18.6 
149 52 15.6 
154 42 40.1 
159 23 44-9 
163 55 47-1 
168 19 7.5 
172 34 9-3 
176 41 17.0 
180 40 56.0 
184 33 32.4 
188 319 32.1 
IOI 59 20.4 
195 33 22.3 
199 2 1.8 
202 25 42.2 


205 44 45.8 
208 59 34.1 
212 10 27.4 


215 17 45-3 
218 21 46.4 


v7 


221 22 48.5 
224 21 


8.7 


Daily 


Motion. 


aaraeaheaunaen nnn MAAAARA ABAAA ADAH eA HE UN HA &S Bb 9 


wooo e Bwwow wonad 


é 


48 31.0 |—-12 49.9 


57 

6 
15 
24 


33 
42 
50 
$7 

4 


9 
14 
17 
19 
19 


17 
5 
10 

S 
58 


so 
42 
33 
24 
14 

4 
55 
45 
36 
27 
19 
rr 

3 
56 
49 
42 
36 
31 
26 
ar 
16 


12 


ve 


27.7 
32.8 
41.0 
4s.8 
39-7 
14.1 
19.3 
45.0 
20.5 


$5-3 
19.7 
25.0 

4.6 
14.5 


$3.3 

2.5 
46.8 
13.6 
32.0 


§2.7 
27.2 
27.1 

3.6 
26.9 


46.x 

9.0 
42.0 
30.2 
37.6 


7.2 ji-11 20.8 


0.5 
19.0 
3-4 
13.8 


49.8 
5.0 
16.7 

6.1 
18.3 


§2.5 
47.5 

2.4 
36.5 


2 28.7 


57 


38.3 
4-7 


MERCURY. 


GREENWICH MEAN NOON. 


Reduction} Heliocentric; Daily 
to Orbit. ] Latitude. | Motion 





























5 8 50.1 |+23 54.2 
443 27.6) 2651.1 
415 7.7| 29 48.7 
3 4351.3 | 32 43-5 
3 943-1 | 35 31-5 
2 32 §2.4 |+38 7.7 
I 53 33-5 | 40 26.7 
112 6.5| 42 22.9 
28 §7.2| 43 $0.4 
1§ 22.8| 44 43.5 
I 016.8 
145 4.1 


229 1.4 
311 24.8 


351 31.8 


oe e 


12 49.0 
12 24.8 
1X 35-9 
10 21.7 


— 842.9 
6 41.4 
420.8 

— 1 46.0 

+ 056.4 


+ 3 39.0 
6 13.5 

8 31.7 
10 25.9 
II 49.9 
+12 39.2 
I2 51.7 
12 27.8 
I1 30.0 
10 2.5 


+44 57.7 
44 29.6 
43 17.6 
4I 2r.9 
38 45.4 


+35 32.4 
31 49.0 
27 42.7 
23 21.4 
18 53.1 


§ 32 14.0 
5 57 46.9 
6 18 54.4 
+ 811.0 
6 2.0 

3 42.3 

+ 1 18.2 
— I 4.5 
—- 320.8 
5 26.8 

7 19-5 

8 56.7 
10 17.4 


+14 24.9 
190 3.3 
§ 53-7 
+ x 59.8 
—m © 35-7 


6 55 43-6 
6 59 38.9 
6 59 49.3 
56 34-1 
6 50 13.5 
641 7.9 
6 29 37.5 | 12 36.5 
616 1.1] 1433.3 
O 36.5 |-26 13.1 
5 43 40.0 | 17 37-4 
5 25 26.4 | 18 47.7 
5 6 8.9] 19 45.5 
445 59-3] 2032.1 
425 8.0 
4 3 44.0 | ar 37.6 
3 4155-4} 31 58.6 
319 48.9| 22 13.2 
257 30.6| 22 22.4 


235 5-7 |—22 26.8 
2 12 38.6, 22 27.0 


I 50 13-0 | 
I 27 52.4 
I 5 39.6 


43 37-0 |—ar 56.8 
21 46.8 |—ar 43.4 


[Eph 13) 


— 4512.3 
7 46.5 
to 21.3 


I2 7.2 
12 36.9 
12 50.8 
12 50.0 





—12 35.8 
12 9.4 
II 32.2 
IO 45.6 

9 50.9 

— 8 49.3 

7 42.1 
6 30.5 
35 15-5 
358.1 
— 2 39.3 
—~ 119.9 


—3I 9.1 


22 23.6 
2217.1 
a2 8.1 


Logarithm 
of Radius 
Vector. 


9-548 2371 
9-541 3299 
9-534 5161 
9.527 8633 
9.521 4458 


9-515 3440 
9-509 6431 
9.504 4306 
9-499 7943 
9-495 8181 


9-492 5790 
9-490 1439 
9.488 5649 
9.487 8767 
9.488 0952 


9.489 2150 
9.491 2113 
9-494 0406 
9-497 6433 
9-5OI 9473 
9-506 8716 
9.512 3300 
9-518 2346 
9.524 4987 
9-531 0392 


9-537 7784 
9-544 6451 
9-551 5751 
9.558 5116 
9-565 4050 
9.572 2126 
9.578 8978 
9.585 4300 
9-591 7836 
9-597 9373 
9.603 8742 
9.609 5806 
9.615 0454 
9.620 2602 
9.625 2186 


9.629 9159 
9-634 3487 
9-638 5147 
9.642 4126 
9-646 0419 
9.649 4024 
9.652 4944 


1913. 


183 


Logarithm of Distance from 
Barth— 


9.882 3785 
9.894 9593 
9.907 7551 
9.920 6819 
9-933 6585 
9.946 6065 
9-959 4512 
9.972 1217 
9-984 5515 
9.996 6784 
0.008 4458 
0.019 8033 
0.030 7070 
0.041 1197 
0.0§1 O1I9 


0.060 3619 
0.069 1556 
0.077 3861 
0.085 0532 
0.092 1633 
0.098 7279 
0.104 7624 
0.110 2859 
O.115 3200 
0.119 8877 


0.124 O127 
0.127 7192 
0.131 0310 
0.133 9711 
0.136 5617 
0.138 8236 
0.140 7764 
0.142 4383 
0.143 8261 
0.144 9552 


0.145 8396 
0.146 4919 
0.146 9235 
0.147 1446 
0.147 1644 
0.146 9906 
0.146 6304 
0.146 0896 
0.145 3736 
0.144 4866 


0.143 4326 
0.142 2140 


At Interme- 


diate Date. 


9.888 6367 
9.901 3356 
9.914 2072 
9.927 1690 
9-940 1408 
9-953 0463 
9.965 8125 
9-978 3707 
9-990 6565 
0.002 6103 
0.014 1787 
0.025 3144 
0.035 9768 
0.046 1324 
0.055 7557 


0.064 8289 
0.073 3414 
0.081 2898 
0.088 6773 
0.095 5129 
0.101 8103 
0.107 5867 
0.112 8627 
0.117 6607 
0.122 0040 


0.125 9168 
0.129 4230 
0.132 5461 
0.135 3088 
0.137 7325 
0.139 8375 
0.141 6426 
0.143 1655 
0.144 4221 
0.145 4272 
0.146 1940 
0.146 7346 
0.147 0597 


0.147 1792 
0.147 1012 


0.146 8334 
0.146 3822 
0.145 7532 
0.144 9512 
0.143 9803 


0.142 8437 
O.141 5438 





184 


Nov. 





I 
2 
3 
4 
5 
6 
7 
8 
9 
o 


| oa] 


HELIOCENTRIC CO-ORDINATES, 19138. 








MERCURY. 


GREENWICH MEAN NOON. 





























Heliocentric 
itude, Daily [Reduction] Heliocentric;| Daily 

Mean Equinox| Motion. { to Orbit. ] Latitude. | Motion. 

of Date 

° Ud a i) ’ a é oe °o e ae é kA 
224 21 8.7)3 57 4.7}- I 19.9 21 46.8 |—-21 43.4 
227 17 3-3]|2 $4 47.0|- O 0.7 010.9 | 2: 28.3 
230 10 47.9] 2 52 44.7 |+ 117.6 2m 9.1] a1 11.6 
233 2 37-5|25057.0| 234.1] 04211.7| 2053.5 
235 52 46.7] 2 49 23.7| 348.47 I 255.6] 20 34.2 
238 41% 29.5|2 48 4.1 /+ 459.9F-1 23 19.6 |—20 13.7 
241 28 §9.4|2 46 57.8) 6 7.9] 1 43 22.5] 1952.0 
244 15 29.6/2 46 4.8) 712.1] 2 3 3.3| 1t9 29.3 
247 1 13.11/32 45 24.5| 811.9] 222209! 19 5.7 
249 46 22.7] 2 44 56.7) 9 6.9] 241 14.4] 18 41.0 
252 31 10.7] 2 44 41.3 |+ 9 56.7 59 42.6 |—18 15.2 
255 1§ 49.4|2 44 38.2] 1040.9] 317 44.4] 17 48.3 
258 O 31.1 |2 44 47.3] I1 19.3] 3 35 18.8! 17 20.2 
260 45 28.1 /2 45 8.6] 11 51.4] 352 24.5] 16 50.9 
263 30 52.§| 2 45 42.1} 1217.0] 4 9 0.2] 16 20.3 
266 16 56.5 | 2 46 28.0 |+12 35.9154 25 4.6)—15 48.2 
269 3.52.6|2 47 26.3| 1247.7] 4 4036.1] 15 14.5 
271 51 53-4|2 48 37-4) 12 52.2] 455 33.0! 14 39.0 
274 41 11.7)}2 50 1.3| 1249.3] § 953-5] 4 1.7 
277 32 0.5] 2 51 38.3| 12 38.9] § 23 35.7] 23 22.2 
280 24 33.0| 2 53 28.9 |+12 20.8 F-5 36 37.2 |—-12 40.4 
283 19 3.0|2 55 33.4] 1% 54.9] 5 4855.6] tr 56.0 
286 15 44.7|2 57 52.4| 11 21.2] 6 028.2] 11 8.7 
289 14 §2.8/3 o 26.2] 1039.8] 611 12.0| 1018.3 
292 16 42.2'3 315.2| 950.7] 621 3.7] 924.5 
295 21 28.6/3 6 20.3 |+ 8 54.01-6 29 59.7 |— 8 26.9 
298 29 28.4|/3 9 42.0| 750.1] 637 56.0! 7 25.0 
301 40 58.5.3 13 21.0 639.37 644 48.1 | 618.5 
304 56 16.4|3 1717.9] 522.1] 65031.4] § 7.1 
308 15 40.4/3 21 33-4| 359.0] 655 0.6| 3 50.3 
311 39 29.5 3 26 8.3 Ly 2 30.8 [-6 58 10.0 |— 2 27.5 
315 8 3.4:3 3: 3.2|/+ 058.4] 6 59 53.3 |— 0 58.a 
318 41 42.6 3 36 18.8 — 037.21 7 O 4.0 + 0 38.0 
322 20 48.1 3 41 55.8| 214.6] 658 34.9] 221.5 
326 5§ 41.4 "347 $4.7 3 $2.3 655 18.4| 412.8 
329 56 44.8 3 54 15.9|— 5 28.6]1-6 50 6.5 |+ 6 12.3 
333 54 20.7'4 059.6; 7 15] 64250.9| 8 20.4 
337 58 51.6'4 8 59) 8 28.7] 6 33 22.9] 1037.1 
342 10 39.8) 415 34.3' 947.9] 621 33.9] 13 2.4 
346 30 7.2; 4 23 24.1| 1056.4] 6 715.3] 15 36.1 
350 57 34.81 4 31 34.3 |-I1I 51.475 50 19.1 [+28 17.7 
355 33 22.0!4 40 2.9| 1230.31 530378] 21 6.0 

O17 45.9 | 4 48 47.3| 1250.27 § 8 5.4] 23 59.6 

§ 11 0.8 457 44.4| 12 48.6] 4 42 37.5 | 26 56.6 

10 13 17.3 5 6 49.8| 12 23.7] 41412.1] 29 54.2 

1§ 24 41.1] 5 1§ §8.0 —II 34.0F-3 42 50.2 |}+32 48.8 

20 45 11.8|5 2§ 2.5 |-I019.0§-3 8 36.8 |+35 36.5 
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Logarithm 
of Radius 
Vector. 


9.652 4944 
9-655 3185 
9.657 8755 
9.660 1663 
9.662 1922 


9-663 9541 
9.665 4528 
9.666 6892 
9-667 6640 
9.668 3779 
9.668 8314 
9.669 0249 
9-668 9583 
9.668 6316 
9.668 0448 
9.667 1973 
9-666 0886 
9.664 7180 
9.663 0847 
9.661 1878 


9.659 0263 
9-656 5992 
9.653 9055 
9.650 9444 
9.647 7151 
9.644 2170 
9.640 4501 
9.636 4149 
9.632 1121 
9.627 5435 
9.622 7120 
9.617 6217 
9.612 2781 
9-606 6885 
9.600 8626 


9.594 8128 
9.588 5546 
9.582 1069 
9-575 4930 
9.568 7410 
9.561 8846 
9-554 9634 
9.548 0238 
9.541 1189 
9-534 3092 
9.527 6625 
9.521 2536 


Logarithm of Distance from 
Earth— 


At Interme- 


At Date. | diate Date. 


O.141 5438 
0.140 0525 
0.138 4614 
0.136 6813 
0.134 7423 
0.132 6438 
0.130 3854 
0.127 9653 
0.125 3818 
0.122 6325 


O.1IQ 7141 
0.116 6235 
0.113 3568 


0.109 9004 
0.106 2763 


0.142 2140 
0.140 8332 
0.139 2919 
0.137 5912 
0.135 7317 


0.133 7130 
0.131 5347 
0.129 1956 
0.126 6941 
0.124 0281 


0.121 1946 
0.118 1906 
O.11§ O124 
O.111 6560 
0.108 1164 


0.104 3885 
0.100 4667 
0.096 3446 
0.092 0157 
0.087 4726 


0.102 4522 
0 098 4311 
0.094 2064 
0.089 7714 
0.085 1184 
0.082 7076 
0.077 7122 
0.072 4777 


0.066 9949 
0.061 254! 


0.055 2453 
0.048 9580 
0.042 3819 
0.035 5066 
0.028 3219 


0.080 2392 
0.075 1254 
0.069 7679 
0.064 1574 
0.058 2839 
0.052 1371 
0.045 7067 
0.038 9823 
0.031 9535 
0.024 6105 
0.020 8183 
0.012 9873 
0.004 8215 
9.996 3160 
9.987 4683 
9.978 2806 
9.968 7594 
9.958 9184 
9.948 7803 
9.938 3786 
9.927 7609 
9.916 9921 
9.906 1576 
9.895 3664 
9.884 7553 


9-874 4907 
9 864 7686 


0.016 9442 
0.008 9466 
0.000 6114 
9-991 9349 
9.982 9167 
9.973 5610 
9.963 8777 
9.953 8847 
9.943 6098 
9-933 0931 
9-922 3906 
9-911 5769 
9.900 7487 
9.890 0287 
9.879 5680 
9.869 5485 
9.860 1799 
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MERCURY. 
GREENWICH MEAN NOON. 












Heliocentric ithm of Distance from 
Longitude, BRarth— 


Mean Equinox| Motion. 




















































Daily (|Reduction]Heliocentric; Daily 


Date. to Orbit. Motion. 





At Interme- 
diate Date. 



























Nov. 16 § 25 32.5|-1019.0f-3 8 36.8 |\+35 36.5 19.521 2536 19.864 7686 | 9.860 1799 
17 § 33 55-8! 839.4] 2 31 41.3] 38 12.399.515 1632 19.855 8123 | 9.851 6971 
18 s 42 29.4| 637.3] 152 18.1 | 40 30.8]9.509 4763 1 9.847 8662 | 9.844 3515 
19} 37 39 31 1/5 so 33.6) 416.2] 1 1047.5 | 42 26.1 ]19.504 2805 [9.841 1847 | 9.838 3964 
20] 43 33 50.5|5 57 57-8|— 1 41.1 27 35-6| 43 s2.5 19.499 6634 | 9.836 O155 | 9.834 0686 
217 49 35 9.8/6 43:.6/+ © 1.5 16 46.0 |+44 44.5 19.495 7089 1 9.832 5793 | 9.831 5676 
229 55 42 33-316 10 4.4] 344.0] I 1 40.4| 4457.419.492 4940 [9.831 0490 | 9.831 0342 
231 61 54 55.0/6 14 26.4; 618.1] 1 46 26.8] 44 28.0] 9.490 0847 [9.831 5288 | 9.832 5331 
241 68 10 59.7/6 17 29.1| 8 35.6] 2 3021.8] 43 14.619.488 5327 19.834 0417 | 9.836 0440 
25] 74 29 24.816 19 6.1] 1029.0] 312 41.6| 41 17.81.9.487 8725 | 9.838 5243 | 9.841 4623 
261 80 48 42.0/6 19 13.1 +11 52.013 §2 43.7 [+38 40.0] 9.488 1188 ]. 9.844 8338 | 9.848 6109 
274 87 7 20.7/|6 17 49.0] 12 40.2] 429 49.5] 35 25.9]9.489 2661 [9.852 7628 | 9.857 2570 
28] 93 23 50.4|6 14 s5.5| 1251.61 5 325.5| 32 4t-719.491 2888 | 9.862 0597 | 9.867 1363 
29] 99 36 43.7 |6 t0 37.3] 12 26.6] 5 33 5.3| 27 34.919.494 1428 } 9.872 4525 | 9.877 9743 
30] 105 44 39.516 § 1.8] 1127.7] 5 58 30.2| 23 13.3 19.497 7681 1 9.883 6688 | 9.889 5046 

Dec. 191711 46 24.9; 5 58 18.3 1+ 9 59.3 146 I9 29.3 [+18 44.8 | 9.502 0923 19.895 4520 | 9.901 4832 

29117 40 57.2/s so 37.5} 8 7.2] 635 59.6| 14 16.7 19.507 0342 19.907 5724 | 9.913 6960 

31123 27 24-7/5 42 t0.9| 5§ 57.9] 648 4.8! 955.519.512 5075 19.919 8326 | 9.925 9628 

41129 5 7-5|S 33 10.0] 337.91 655 54.4] 8s 46.319.518 4242 | 9.932 0695 | 9.938 1374 

51134 33 36.915 23 45.9 |+ 113.8] 6 59 42.5 |+ x 52.8 19.524 6979 | 9.944 1530 | 9.950 1046 

61139 52 35.0|5 14 9.0/—- 1 8.8 59 46.3 |— 1 42.1 19.531 245419.955 9823 | 9.961 7777 

71345 153-5|5 428.3] 324.9] 65625.0| 457.119.537 9894 19.967 4834 | 9.973 0935 

BEI5O 1 32.7|454 51.4] § 30.51 64959.0| 75:.619.544 8588 I 9.978 6033 | 9.984 0089 
91154 51 39-714 48 24.8) 722.7) 6 4048.7| ro 25.8 1.9.551 7897 1 9.989 3072 | 9.994 4960 
IOEI59 32 27.4|4 36 13.6] 859.5] 629 14.1] 189 40.419.558 7254 19-999 5738 | 0.004 5397 
¥1$164 4 13.34 27 21.7 |-10 19.6146 15 34.1 I-14 36.719.565 6166 | 0.009 3933 | 0.014 1345 
129168 27 18.1 | 4 18 51.8] 1122.5] 6 © 6.4| 16 16.0].9.572 4208 J 0.018 7637 | 0.023 2816 
139172 42 4.8/4 10 45.9| 12 8.41 543 7.3| 17. 39.819.579 1017 [0.027 6893 | 0.031 9880 
149176 48 58.2/4 $ 5.3| 1237.6] 5 2451.5] 18 49.61.9.585 6286 | 0.036 1790 | 0.040 2639 
15 } 180 48 23.9|3 ss so.s| 1251.0] 5 5 32.3| 19 47.019.591 9760] 0.044 2445 | 0.048 1226 
164184 40 47.7|3 49 1.6 |—12 49.8 1+4 45 21.2 |-20 33.419.598 1231 | 0.051 9000 | 0.055 5786 
1749188 26 35.6] 3 42 38.4] 12 35.2] 424 28.7] 23 10.1 1 9.604 0530] 0.059 1604 | 0.062 6473 
184192 6 12.9] 3 36 40.4] 12 8.4] 4 3 3.9] 21 38.3] 9.609 7520 | 0.066 0413 | 0.069 3444 
194195 40 4.6/3 31 6.9] 11% 30.9] 3 41 14.6] 22 59.1 ].9.615 2092 ] 0.072 5588 | 0.075 6862 
204199 8 34.7|3 25 57.r| 1044.0] 319 7.7] 2213.699.620 4161 10.078 7285 | 0.081 6877 
219202 32 6.3}3 21 10.0 |— 9 49.1 [+2 56 49.1 |—22 22.61. 9.625 3665 10.084 5658 | 0.087 3645 
229205 5% 1.8]3 16 44.7| 847.3] 2 34 24.0} 22 26.9] 9.630 0556 | 0.090 0856 | 0.092 7309 
231209 5 42.6/3 12 40.3| 740.0] 211 56.8 | 22 26.9] 9.634 4802 | 0.095 3021 | 0.097 8009 
244212 16 29.0/3 8 s5.9/ 628.27 1 49 31.4| 22 23.419.638 6379 | 0.100 2289 | 0.102 5877 
254215 23 40.6/3 § 30.5| 5 13.1] 127 11.0| 2217.0] 9.642 5275 [0.104 8787 | 0.107 1034 
261218 27 36.0)/3 2 23.3'—- 355.71 458.4 |-22 7.819.646 1485 | 0.109 2633 | 0.111 3598 
271221 28 33.0] 2 59 33-5| 236.8] 042 56.2 | 21 56.41.9.649 5007 J0.113 3942 | 0.115 3678 
281224 26 48.6} 257 0.3 /— 117.4 21 6.4] 22 43.099.652 5843 [0.117 2819 | 0.119 1375 
291227 22 39.0|2 54 43.0 i Oo 1.8 0 29.1 | 2x 27.819.655 4001 | 0.120 9359 | 0.122 6782 
30} 230 16 19.9] 2 52 4.1 I 20.0] O21 48.6| a1 11.0]. 9.657 9490 J 0.124 3655 | 0.125 9987 
311233 8 6.3|2 so 54.0 + 2 36.5 42 50.6 |—20 $2.9 | 9.660 2318 10.127 5788 | 0.429 1068 
321235 58 12.7 |2 49 21.1 + 350.71 3 33.9 |-20 33.5 | 9.662 2495 | 0.130 5835 | 0.132 00908 
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Date. 


Jan. 


Feb. 


Apr. 


co Am WY O 


12 
14 
16 
18 


20 
22 
24 
26 
28 


30 


~I tn Gm 


HELIOCENTRIC CO-ORDINATES, 1913. 


VENUS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, Daily 
Mean Equinox| Motion. 
of Date. 

° , as e td vn 
29 9 1.9] r 35 53.6 
32 20 52.2): 35 56.8 
35 32 48.9] 36 0.0 
38 44 52.211 36 3.3 
41 57 2.0|1 36 6.6 
45 9 185/136 9.9 
48 21 41.711 36 13.3 
51 34 11.8/ 2 36 16.8 
54 46 48.8] x 36 20.3 
57 59 32-9| 2 36 23.8 
61 I2 24.0| : 36 27.3 
64 25 22.2| 1 36 30.9 
67 38 27.6/ : 36 34.5 
7O 51 40.3 t 36 38.2 
74 § O.2|: 36 41.8 
77 18 27.3| 1 36 45.4 
80 32 1.6/2 36 49.0 
83 45 43-1 | 36 52.5 
86 59 31.6/| : 36 56.0 
gO 13 27.1 | 36 59.5 
93 27 29.5|3 87 32.9 
96 41 38.5|/ 1 37 6.2 
99 55 54:0) 1 37 9.3 

103 10 15.8/ 2 37 12.4 
106 24 43-5| 2 37 15.3 
109 39 16.8 | « 37 18.0 
112 53 55-4| 2 37 20.5 
116 8 38.9] 2% 37 22.9 
IIQ 23 26.9] : 37 25.0 
122 38 19.0/ 1 37 26.9 
125 53 14.5| 23 37 28.5 
129 8 53.0| t 37 29.9 
132 23 13.9| 1 37 31.0 
135 38 16.7] 2 $7 33.7 
138 53 20.6| r 37 32.x 
142 8 25.1/| 2 37 32.2 
145 23 29.5 | 3 $7 32.0 
148 38 33.0| © 37 33.4 
ISI 53 35-0] I 37 $0§ 
155 8 34.8| 1 37 29.4 
158 23 31.7 | 2 37 27.6 
161 38 25.0/ x 37 25.6 
164 53 14.1 | £ 37 23.3 
168 7 58.1| r 37 20.6 
171 22 36.4| x 37 17.6 
174 37. 8.5 | 37 14.3 
177 51 33-71% 37 10.7 


Reduction] Heliocentric 


to Orbit. 
, ” 


3 0.8 
2 58.7 
2 54-4 
2 47.8 
—2 39-1 
2 28.4 
2 15.9 
2 1.8 
I 46.1 


—I 28.9 
rt 10.6 
O 51.5 
O 31.7 

—O 11.5 

+0 8.9 
O 29.2 
O 49.1 
1 8.4 


+1 44.2 


0.2 
14.7 
27-5 
38.4 
47-3 
2 54.1 
2 58.6 
3 08 
3 0.7 


58.3 
2 53-6 
2 46.6 
2 375 
2 26.4 

+2 13.4 
I 58.7 
I 42.4 
T 24-9 
I 6.3 

+0 46.8 
O 26.8 

+0 6.4 

—O 14.1 
O 34-4 

—O 54.2 

—I 13.3 


YN BN NN 


Latitude. 


e ? oe 






53.4 
2 2022.8] 4 7.0 
211 55-7} 4 19.9 
2 3 3-6] 4 33.0 
I 53 48.0| 4 43.3 
I 44 10.7 |+4 53.8 
1 3413-4] 5 3-3 
I 2357-9] 5 12.9 
113 26.2] 5 19.5 
I 240.2] § 26.2 
D 51 41.9 [+5 31.9 
O 40 33-3} 5 36.5 
0 29 16.6] 5 40.0 
O17 53-9| 5 43-5 
D 627.3| 5 43.9 
D § OQ|+s 44.2 
O16 28.6] § 43.3 
027 53-5| 5 42-4 
© 39 13-5| 5 38.4 
O 50 26.4] 5 34.3 
I 1 30.0 [+5 29.2 
11222.1] 5 22.8 
123 0.6] § 15.5 
I 3323-5| $ 7.2 
1 43 28.7| 4 57.8 
I 53 14.2 [+4 47.5 
2 238.1] 4 36.3 
211 38.6] 4 24.1 
2 2013.9] 4 11.0 
228 22.2| 3 57.1 
236 2.0}+3 42.5 
243 11.8] 3 27.2 
249 50.2] 3 11.2 
255 55.8] 2 54-4 
3 127-5] 2 37-2 
3 624.1 19.4 
310 44.8 1.2 
3 14 28.7 42.6 
317 35-1 23-7 
320 3.3 4-5 
3 21 §3.0|+o 45.1 
323 3.8] © 25.6 
3 2335-5 \+o 6.1 
3 23 28.2 13.4 
322 41.8 32.9 
3 21 16.5 |—o 52.3 
3 19 12.7 Ii.4 
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Logarithm 
of Radius 
Vector. 


9-859 8923 
9.859 7296 
9-859 5655 
9.859 4006 
9.859 2354 


9-859 0703 
9.858 go60 
9.858 7429 
9.858 5815 
9.858 4223 
9-858 2659 
9.858 1128 
9-857 9633 
9-857 8182 
9-857 6777 


9-857 5424 
9-857 4127 
9.857 2889 
9.857 1716 
9.857 O611 


9-856 9577 
9.856 8618 
9.856 7738 
9-856 6939 
9-856 6223 
9-856 5593 
9.856 5051 
9-856 4599 
9-856 4239 
9.856 3971 
9-856 3796 
9-856 3716 
9.856 3730 
9-856 3839 
9.856 4041 
9.856 4336 
9-856 4724 
9-856 5202 
9-856 5770 
9-856 6426 
9-856 7167 
9.856 7990 
9.856 8894 
9-856 9876 
9-857 0931 


9.857 2057 
9-857 3250 


Logarithm of Distance from 
Karth— 


At Date. 


0.002 6843 
9-996 7632 
9-990 7239 
9.984 5621 
9-978 2736 
9-971 8539 
9-965 2988 
9.958 6046 
9-951 7678 
9-944 7843 
9-937 6508 
9-930 3642 
9.922 9212 
9-915 3181 
9-907 5503 
9-899 6124 
9-891 4982 
9.883 2013 
9-874 7155 
9.866 0340 
9-857 1504 
9.848 0583 
9-838 7520 
9.829 2258 
9-819 4746 
9.809 4942 
9-799 2816 
9-788 8335 
9-778 1465 
9-767 2164 
9-756 0391 
9-744 6111 
9.732 9294 
9.720 9928 
9.708 8017 
9.696 3598 
9.683 6726 
9-670 7504 
9-657 6092 
9.644. 2716 
9-630 7664 
9-617 1312 
9.603 4119 
9-589 6628 
9-575 9491 
9.562 3483 
9.548 9516 





At Interme- 


diate Date. 


9:999 7382 
9-993 7586 
9.987 6586 
9-981 4339 
9.975 0805 
9.968 5935 
9.961 9693 
9-955 2043 
9-948 2946 
9-941 2365 
9-934 0268 
9.926 6625 
9-919 1399 
9-911 4551 
9.903 6030 
9-895 5777 
9.887 3730 
9.878 9824 
9.870 3996 
9.861 6179 
9.852 6308 
9-843 4323 
9-834 0167 
9.824 3786 
9.814 5132 
9-804 4171 
9.794 0872 
9-783 5201 
9-772 7121 
9-761 6589 
9-750 3566 
9-738 8021 
9-726 9930 
9-714 9289 
9.702 6118 
9.690 0463 
9.677 2400 
9-664 2059 
9-650 9634 
9-637 5378 
9.623 9624 
9.610 2788 
9-596 5373 
9-582 7970 
9-569 1292 
9.555 6181 
9-542 3626 







July 1 
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177 51 33-7 
BI § §1.3 
184 20 0.8 
187 34 1.8 
190 47 53-8 
194 1 36.3 
197 15 8.9 
200 28 31.3 
203 41 43.2 
206 54 44.5 


210 7 34.9 
213 20 14.4 
216 32 42.9 
219 45 04 
222 57 6.9 
226 9 2.5 
229 20 47.5 
232 32 22.0 
235 43 46.4 
238 55 0.8 
242 6 5.7 
245 17 1.4 
248 27 48.4 
251 38 27.2 
254 48 58.2 


257 59 21.9 
261 9 38.9 
264 19 49.8 
267 29 55.0 
279 39 55-2 


273 49 50-9 
276 59 42.8 
280 9 31.4 
283 19 17.3 
286 29 1.0 
289 38 43.2 
292 48 24.3 
295 58 5.0 
299 7 45-7 
302 17 26.9 


395 27 9.1 
308 36 52.7 
311 46 38.2 
314 56 25.9 
318 6 16.2 


321 16 9.5 
324 26 6.1 





Motion. 


Q a a 

X 37 10.7 
x37 6.8 
337 2.6 
r 36 58.3 
r 36 53.6 


r 36 48.8 
t 36 43.8 
zr 36 38.6 
i 36 33.3 
¥ 36 27.9 
x 36 32.5 
r 36 17.0 
x 36 11.5 
zr 36 6.0 
zr 36 ow 


X 3S §§.% 
i 35 49.9 
1 338 44.8 
I 35 39-7 
I 35 34.8 


I 35 30.2 
I 35 25.6 
I $8 21.4 
I 35 17.4 
X35 13.6 
% 3§ 10.8 
r35 6.9 
¥35 4.0 
I 35 1.3 
r 34 58.9 


i 34 56.9 
34 §5.I 
I 34 53.6 
I 34 52.4 
i 34 $2.5 


r 34 50.8 
2 34 §0.4 
I 34 §0.3 
I 34 §0.4 
I 34 50.8 


I 34 $1.4 
I 34 §2.2 
I 34 53-3 
I 34 54.5 
I 34 55.9 


34 $7.4 
34 $9.2 


tr! 


VENUS. 


GREENWICH MEAN NOON. 





Reduction{ Heliocentric| Daily 


to Orbit. | Latitude. 





























3 16 31.0 
313 11.9 
3 916.0 
3 444.2 


59 37-4 
2 53 56.7 
2 47 43-3 
2 40 58.4 
2 33 43-4 
25 59-7 
217 48.9 
2 912.6 
2 O12.4 
I §0 50.1 







{ 
a a & & w& wow@e en 


{ 
a 


© 59 32.2 


48 36.9 
0 37 33-1 
O 26 22.9 
O15 8.2 
351.1 
7 26.2 
o 18 41.8 
0 29 53-5 
0 40 $9.4 
0 5157-4 
-I 245.6 
I 13 22.0 
1 23 44.8 
I 33 52.0 
I 43 41.9 
I §3 12.6 
2 222.5 
2 II 10.0 
2 19 33-5 
2 27 31.4 
35 2-4 
242 5.0 
2 48 38.1 


aAaaanuanee wawaiua 


! 
«a 


sown»nvwe&® F&F & @& &a & A aA UNUM HA HAW Ww 


{Eph 13] 


Motion, 





9-857 3250 
9-857 4506 
9.857 5821 
9-857 719% 
9.857 8611 


9.858 0077 
9.858 1584 
9.858 3127 
9.858 4703 
9.858 6304 
9-858 7927 
9.858 9566 
9.859 1216 
9.859 2871 
9-859 4527 
9-859 6179 
9.859 7822 
9-859 9450 
9.860 1058 
9.860 2641 


9.860 4195 
9.860 5715 
9.860 7195 
9.860 8632 
9.861 0021 


9.861 1357 
9.861 2638 
9.861 3858 
9.861 5015 
9.861 6105 


9.861 7124 
9.861 8070 
9.861 8939 
9.861 9730 
9.862 0439 
9.862 1065 
9.862 1606 
9.862 2060 
9.862 2425 
9.862 2701 


9.862 2887 
9.862 2982 
9.862 2987 
9.862 2901 
9.862 2723 


9.862 2455 
9.862 2098 


187 


Logarithm of Distance from 
Earth— 


At Date. 


9-548 9516 
9-535 8661 
9.523 2166 
9.511 1448 
9-499 8077 
9-489 3769 
9.480 0341 
9-471 9634 
9-465 3430 
9-460 3333 
9-457 0640 
9-455 6238 
9-456 0533 
9-458 3431 
9.462 4359 
9.468 2313 
9-475 5939 
9.484 3633 
9-494 3657 
9-505 4224 
9-517 3588 
9-530 0095 
9.543 2208 
9-556 8530 
9-570 7810 
9-584 8948 
9-599 0998 
9-613 3163 
9.627 4783 
9.641 5329 
9-655 4379 
9.669 1598 
9.682 6736 
9.695 9620 
9-709 O124 
9.721 8165 
9-734 3697 
9.746 6685 
9.758 7106 
9.779 4949 
9.782 O21 
9-793 2897 
9.804 3027 
9.815 0628 
9.825 5741 





At Interme- 


diate Date. 


9.542 3626 
9.529 4783 
9-517 O9OI 
9-505 3740 
9-494 4678 
9-484 5580 
9-475 8284 
9.468 4613 
9.462 6279 
9-458 4745 
9.456 1116 
9-455 6042 
9-456 9682 
9-460 1695 
9.465 1285 
9.471 7263 
9-479 8134 
9.489 2215 
9-499 7734 
9.511 2912 


9.523 6048 
9-536 5541 
9:549 9925 
9-563 7872 
9.577 8210 
9-591 9912 
9.606 2111 
9.620 4077 
9-634 5219 
9.648 5064 
9.662 3235 
9-675 9439 
9.689 3469 
9.702 5176 
9-715 4455 
9.728 1247 
9-740 5510 
9-752 7217 
9.764 6350 
9-776 2902 
9.787 6875 
9.798 8280 
9.809 7141 
9-820 3493 
9.830 7376 


9.835 8407 | 9.840 8838 
9.845 8678 | 9.850 7934 














=. 
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Date. 


Aug. 


Oct. 


27 
29 


27 


29 
I 


HELIOCENTRIC CO-ORDINATES, 1913. 


VENUS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


° é ae 
321 16 9.5 
324 26 6.1 
327 36 6.4 
330 46 10.5 
333 56 18.8 
337 6 31-4 


4340 16 48.6 


343 27 10.5 
346 37 37-4 
349 48 9.4 
352 58 46.6 
356 9 29.2 
359 20 17.2 
2 31 10.8 

5 42 10.1 

8 53 15.1 
12 4 26.0 
15 15 42.8 
18 27. 5-7 
2m 38 34.7 
24 50 9-9 
28 151.4 
31 13 39.2 
34 25 33-5 
37 37 34-3 
40 49 41.7 
44 155-9 
47 14 16.9 
50 26 44.8 
53 39 19.6 
56 52 1.5 
60 4 50.5 
63 17 46.7 
66 30 50.1 
69 44 0.8 
72 57 18.8 
76 10 44.1 
79 24 16.6 
82 37 56.4 
85 51 43-3 
89 5 37-3 
92 19 38.2 
95 33 45-9 
98 48 0.2 
102 2 20.9 


105 16 47.7 
108 31 20.2 


Daily 
Mean Equinox! Motion. 
of Date. 


' 
34 
34 
35 
35 
35 


35 
$$ 


ee ee ee ee |) 
o & o ve ww Ge 
a a aA wv wa wn 


| 
@ 
a 


oe 
$7.4 
59.2 
r.z 
3.X 
5.9 


7-4 

9-7 
12.2 
14.7 
17.3 
20.0 
23.7 
35.4 
28.2 
SX.r 


34.0 
36.9 
39-9 
43.0 
46.1 


49.4 
$3.3 
55-5 
58.8 

2.t 





313 21.3 
3 16 35.2 
319 13.1 
321 14.6 
3 22 39.2 
3 23 26.7 
3 23 36.8 
323 9-5 
322 4.9 
3 20 22.9 
318 4.0 
315 8.6 
3 11 37.0 


2 23 15.0 


21457-1 
2 613.6 


O 44 29.4 
© 33 15-3 
O 21 54.4 
10 28.9 

O 59.0 
O 12 27.2 
0 23 53-4 
© 35 15-4 
46 31.1 
© 57 38-3 
I 8 34.8 


I 29 47.1 


{Eph 13] 

















7 ee ee ee ee 


+5 


119 18.4] 5 


5 


I 39 58.8 i+s 
I 49 51.5 |+4 


9-862 2455 
9-862 2098 


9-862 1653 
9-862 1120 
9-862 O50! 


9.861 9799 
9.861 9OI§ 
9.861 8152 
9-861 7212 
9-861 6197 


9.861 §112 
9-861 3959 
9.861 2741 
9.861 1462 
9.861 0126 


9-860 8738 
9.860 7301 
9.860 5819 
9-860 4298 
9-860 2742 
9.860 1155 
9-859 9541 
9-859 7907 
9-859 6258 
9-859 4599 
9-859 2934 
9-859 1269 
9.858 9610 
9.858 7961 
9-858 6327 
9.858 4714 
9.858 3128 
9.858 1572 
9.858 0052 
9-857 8573 
9-857 7140 
9-857 5757 
9-857 4429 
9-857 3160 
9-857 1954 
9.857 0816 
9-856 9748 
9-856 8755 
9-856 7839 
9-856 7004 
9.856 6252 
9.856 5586 


At Date. 


9.835 8407 
9.845 8678 
9-855 6615 
9.865 2285 


Logarithm of Distance from 
Karth— 


At Interme- 
diate Date. 


9.840 8838 
9-850 7934 
9.860 4729 
9.869 9292 


9 874 5760 | 9.879 1695 


9-883 7107 
9-892 6391 
9-901 3671 
9-909 8995 
9.918 2403 
9-926 3939 
9-934 3643 
9-942 1555 
9-949 7799 
9-957 2147 
9.964 4907 
9-971 6032 
9-978 5569 
9-985 3569 
9-992 0083 
9-998 5159 
0.004 8837 
O.O1E 1152 
0.017 2136 
0.023 1814 


0.029 0211 
0.034 7350 
0.040 3252 
0.045 7937 
0.051 1425 
0.056 3740 
0.061 4906 
0.066 4954 
0.071 3917 
0.076 1829 
0.080 8717 
0.085 4605 
0.089 9513 
0.094 3463 
0.098 6469 
0.102 8541 
0.106 9696 
0.110 9944 
0.114 9292 
0.118 7750 
0.122 5331 
0.126 2054 


| 9.888 2003 
| 9-897 0279 
9-905 6575 
9-914 0936 
9-922 3402 
9-930 4017 
9.938 2821 
9-945 9849 
9-953 §140 
9.960 8734 
9.968 0671 
9-975 9995 
9-981 9758 
9-988 7009 
9-995 2798 
0.001 7170 
0.008 0163 
0.014 1809 
0.020 2137 
0.026 1171 


0.031 8936 
0-037 5454 
0.043 0746 
0.048 4829 
0.053 7727 
0.058 9465 
0.064 0068 
0.068 9569 
0.073 8003 
0.078 5399 
0.083 1785 
0.087 7180 
0.092 1607 
0.096 5083 
0.100 7621 
0.104 9232 
0.108 9933 
0.112 9730 
0.116 8631 
0.120 6649 


0.124 3798 
0.128 O100 


Nov. 


~s Go QQ m 


Fe 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 


coo Nh 


10 
12 
14 
16 
18 
20 
22 
24 
26 
28 


30 


oA 


10 
12 
14 
16 
18 


20 
22 
24 
26 
28 


32 


HELIOCENTRIC CO-ORDINATES, 1913. 


Hehocentric 
Longitude, 


of Date. 


108 31 20.2 
Ilr 45 §8.2 
11§ 041.3 
118 1§ 29.0 
I2I 30 26.9 


124 4§ 16.5 
128 015.3 
131 15 16.7 
134 30 20.1 
137 45 24-9 
141 O 30.5 
144 1§ 36.2 
147 30 41.3 
150 45 45-1 
154 0 47.0 
157 15 46.1 
160 30 41.8 
163 45 33-4 
167 ©O 20.2 
170 15 1.6 


173 29 36.8 
176 44 5-3 
179 58 26.4 
183 12 39.5 
186 26 44.2 


189 40 40.0 
192 54 26.4 
196 8 3.0 
199 21 29.4 
202 34 45-4 
205 47 50.8 
209 0 45-3 
212 13 28.8 
215 26 1.3 
218 38 22.7 


221 50 33.1 
225 2 32.6 
228 14 21.3 
23°25 59-5 
234 37 27-3 
237 48 45.1 
240 59 53-2 
244 10 §1.9 
247 21 41.8 
250 32 23.3 


253 42 56.7 
256 53 22.7 





Daily 


° , a 

E37 17.6 
I 37 20.3 
I 37 22.7 
I 37 24.9 
zr 37 26.9 
x 37 28.6 
I 37 30.2 
I 37 3%.2 
I 37 $2.1 
8 37 32.6 


I 37 32.8 
137 33.7 
X37 33.3 
I 37 $t.§ 
I 37 30.3 
28.7 
26.8 
24.6 
22.1 
59.2 


t 37 
i 37 
I 37 
I 37 
Er 37 


I 37 38.9 
I 37 12.4 
137 8.6 
137 4-§ 
137 0.2 
x 36 55.6 
r 36 50.8 
r 36 45.8 
1 36 40.7 
t 36 35.4 
36 30.0 
36 24.5 
36 19.0 
36 13.4 
36 7.9 


36 2.4 
3$ $7.0 
35 $1.7 
35 46.5 
38 41.4 


35 36.4 
3§ 31.6 
33 27.2 
35 22.8 
38 18.7 


35 14.8 


ao = SS lu ~*~ OU Ot “wm «e hl Om 


(| 


VENUS. 


GREENWICH MEAN NOON. 


Reduction] Heliocentric 
Mean Equinox| Motion. | to Orbit. 


c ve 
+2 44.4 
2 51.9 
2 §7.2 
3 0.3 
3 1.0 


+2 59-4 
2 55-5 


27-4 
47-4 
6.8 
25-3 
42.7 
58.9 
13-5 
26.4 
37-4 
46.4 
53-3 
58.1 
0.6 
0.8 
2 58.8 
2 54:5 
—2 48.0 
2 39-5 
2 29.0 
2 16.6 
2 2.5 


—1I 47.0 
I 30.1 
I 12.1 
O §3-2 
O 33-7 

—O 13.8 


wo wo wo wwe i wma & oddod eum empow 


35 11.2}4+0 6.2 


Latitude. 


e s oe 






Daily 
Motion. 


+e 


I 49 §1.5 51.2 
I 59 23-3 40.3 
2 8 32.2 28.5 
217 16.6 15.7 
2 25 34.6 a. 
2 33 24.7 47.8 
2 40 45.2 32.6 
247 34-7 16.8 
2 53 §2.0 0.$ 
2 59 35-7 43-3 
3 444.7 25.7 
3 918.1 7.9 
3 13 15.0 49.3 
316346 30.8 
3 19 16.2 1.3 
3.21 19.4 Fo §2.0 
3 22 43-8 | 0 33.5 
3 23 29.2 |+0 12.9 
3 23 35-5 |[~o 6.7 
323 2.7 26.2 
3 21 51.0 45-6 
320 0.6 4.8 
3 17 32.0 23.7 
314 25.8 42.4 
3 10 42.6 0.7 
3 623.2 18.6 
3 128.5 36.0 
255 59-5| 2 $2.8 
24957-3| 3 9-2 
2 43 23-2| 3 24.8 
2 36 18.5 |-3 39.8 
2 28 44.6| 3 54.0 
220431] 4 7-4 
21215.§| 4 20.0 
2 323-4] 4 31.8 
154 8.6\—4 42.8 
I 44 32.9} 4 §2.8 
I 3438.1] s 1.8 
1 2426.1] 5 9.9 
113 58.8] § 17.1 
I 318.3 |<s 23.3 
O52 26.5| 5 28.3 
O41 25.5| 5 32.4 
O 3017.2} 5 35-5 
O19 3.8] § 37.6 
9 747-4}-s 38.7 
0 330.1 I-s 38.7 


(Eph 13) 


Logarithm 
of Radius 
Vector, 


9 856 5586 
9-856 5009 
9-856 4521 
9.856 4125 
9-856 3822 


9.856 3614 
9.856 3500 
9.856 3480 
9.856 3556 
9-856 3727 


9.856 3992 
9-856 4350 
9.856 4801 
9-856 5343 
9-856 5973 
9.856 6690 
9.856 7492 
9-856 8375 
9.856 9337 
9-857 0375 


9-857 1485 
9.857 2664 
9-857 3907 
9.857 5211 
9-857 6572 


9-857 7985 
9-857 9445 
9.858 0948 
9.858 2489 
9.858 4063 
9.858 5665 
9-858 7290 
9.858 8933 
9-859 0588 
9-859 2250 
9-859 3915 
9-859 5577 
9-859 7230 
9-859 8870 
9.860 0492 
9-860 2090 
9.860 3660 
9-860 5196 
9.860 6695 
9.860 8151 
9.860 9561 
9.861 0920 


189 


Logarithm of Distance from 
Barth— 


At Date. 


0.126 2054 
0.129 7940 
0.133 3008 
0.136 7283 
0.140 0785 


0.143 3527 
0.146 §525 
0.149 6793 
0.152 7337 
0.155 7167 
0.158 6290 
0.161 4711 
0.164 2433 
0.166 9463 
0.169 5810 


0.172 1487 
0.174 6505 
0.177 0882 
0.179 4635 
0.181 7780 
0.184 0328 
0.186 2290 
0.188 3677 
0.190 4496 
0.192 4751 
0.194 4445 
0.196 3580 
0.198 2158 
0.200 0183 
0.201 7661 


0.203 4599 
0.205 I011 


0.206 6910 
0.208 2305 
0.209 7210 


0.211 1636 


0.212 5589 


0.213 9078 
0.215 2108 


0.216 4681 


0.217 6797 
0.218 8455 
0.21) 9654 
0.221 0396 
0.222 0683 
0.223 0520 
0.223 9915 


At Interme. 


diate Date. 


0.128 O100 
0.131 5575 
0.135 0243 
0.138 4130 
O.141 7250 
0.144 9618 
0.148 1250 
O.1§% 2155 
0.154 2341 
0.157 1816 
0.160 0588 
0.162 8659 
0.165 6034 
0.168 2721 
0.170 8732 


0.173 4077 
0.175 8773 
0.178 2835 


0.180 6283 
0.182 9128 
0.185 1381 
0.187 3055 
0.189 4157 


0.191 4694 
0.193 4668 


0.195 4082 
0.197 2938 
0.199 1239 
0.200 8990 


0.202 6197 
0.204 2870 
0.205 9024 
0.207 4670 
0.208 9818 
0.210 4483 


0.211 8671 
0.213 2391 
0.214 5650 
0.215 8452 
0.217 0796 
0.218 2683 
0.219 4112 
0.220 5082 
0.221 5596 
0.222 5657 
0.223 5272 
0.224 4450 
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Date. 


Feb. 


“a GG 


Mar. 1 


27 


Apr. 2 


HELIOCENTRIC CO-ORDINATES, 1913. 


MARS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


Mean Equinox 


of Date. 


251 31 
252 36 
253 42 
254 47 
255 53 
257 Oo 
258 6 
259 13 
260 20 
261 27 


| 262 34 


263 42 
264 49 
265 57 
267 6 


268 14 
269 23 
270 32 
271 4! 
272 50 
274 0 
275 10 
276 20 
277 30 
278 41 
279 5! 
281 2 
282 13 
283 25 
284 36 
285 48 
287 oO 
288 12 
289 24 
290 37 
291 50 
293 2 
294 15 
295 29 
296 42 
297 56 
299 9 
300 23 
301 37 


21.2 
38.2 
9.0 
53-4 
51.6 
3-5 
29.2 
8.7 
2.0 
9.0 
29.8 
4-4 
52.7 
54.8 
10.5 


39:9 
22.9 
19.4 
29.4 
52.8 


29-5 
19.5 
22.6 
38.7 

7.8 


49.8 
44.4 
§1.6 
11.2 
43.1 
27.1 
23.0 
30.7 
50.1 
20.8 


2.7 
55.6 
59-3 
13.5 
38.1 
12.7 
57.2 
51.2 


54:5 


Daily 
Motion. 


? 
32 
323 
32 
32 


302 52 6.9 |37 


304 6 
305 20 


28.0 
57.6 


37 


137 


aw 


35.11 
41.94 
48.78 
55.65 | 42.3 
2.52! 43-5 
9.40 | +44.7 
16.29/ 45.8 
23.19} 46.9 
30.08| 47.9 
36.96| 48.8 
43.85 | +49.7 
50.73] 50.4 
57.60} 51.1 
4.45| 51.7 
11.27 | 52.3 
18.08 | +§2.7 
24.87! 53.1 
41.63] 53-4 
38.35| 53.6 
45-03/ 53-7 
51.67] +53.8 
§8.27| 53.7 
4.83| 53.6 
11.33| 53.3 
17.76| 53.0 
24.14| +52.6 
30.46| 52.1 
36.71) 51.5 
42.88| 50.8 
48.98! 50.1 
§§.00 | +49.2 
0.93| 48.2 
6.78| 47.2 
12.52] 46.1 
18.17| 44.9 
23.73 | +43.6 
29.17] 42.2 
34.50 40.7 
39-72] 39.2 
44.81| 37.6 
49.79 | +35.9 
5§4.64| 34.2 
59-36! 32.4 
3-95: 30.5 
8.39 28.5 
12.69 +26.5 
16.84 | +24.5 





Heliocentric 
Latitude. 


-O 42 44.1 
O 44 40.4 
O 46 36.2 
0 48 31.3 
O 50 25.8 

—O §2 19.5 
O 54 12.4 
056 4.5 
0 57 55-7 
© 59 46.0 


I 35-3 
3 23-5 
5 10.6 
6 56.6 
8 41.3 
10 24.7 
12 6.8 
™3 47-5 
15 26.7 
17 4.4 
18 40.5 
20 14.9 
| 21 47.7 
23 18.7 
24 47-9 
26 15.2 
I 27 40.6 
129 4.0 
I 
I 


= tl 


= 


— St oe 


= 


—<— -t me 


JO 25.3 
31 44-5 


33 «1.6 


34 16.4 | 


I 
I 35 28.9 
I 36 39.1 
1 37 46.9 
38 52.3 
I 39 55.1 
I 40 55-4 
I 41 53.1 
I 42 48.2 
43 40.5 
I 44 30.1 
1 45 17.0 
146 1.0 
1 46 42.1 


~I 47 20.3 
—I 47 55.6 





Daily 


Motion 





—58.28 
58.01% 
$7.72 
57.40 
$7.04 

—56.65 

| 56.24 

| 55.82 
55.38 

| 54.990 

| 


—5 4.38 
53-83 
53.27 
52.67 
52.04 

—§1.38 
50.70 
49.98 
49.23 
48.45 


—47.64 
46.80 
45-94 
45.05 
44.13 


—43.18 
42.30 
4r.18 
40.13 
39.07 

—37.98 
36.84 
35.68 
34.50 
33.29 

—32.05 

30.78 

| 29.50 
28.20 

26.86 


25.49 


24.01 
22.72 





21.29 
19.83 
—18.37 
—16.90 


{Eph 13) 


Logarithm of 
Radius Vec- 
tor. 


0.174 1282 
0.173 3745 
0.172 6216 
0.171 8698 
0.171 1194 
0.170 3706 
0.169 6237 
0.168 8791 
0.168 1370 


0.167 3977 


0.166 6617 
0.165 9292 
0.165 2005 
0.164 4759 
0.163 7558 
0.163 0406 
0.162 3304 
0.161 6257 
0.160 9268 
0.160 2340 


0.159 5477 
0.158 8682 


0.158 1958 
0.157 5309 
0.156 8739 
0.156 2250 
0.155 5846 
0.154 9531 


0.154 3308 
0.153 7180 


0.153 1150 
0.152 5223 
0.151 9401 
0.151 3687 
0.150 8086 


0.150 2599 
0.149 7231 
0.149 1984 
0.148 6862 
0.148 1868 


0.147 7005 
0.147 2275 
0.146 7682 
0.146 3229 
0.145 8918 


0.145 4751 
0.145 0733 


Logarithm of Distance from 
Earth— 

At Date. At Intermedi- 
0.381 3358 | 0.380 6732 
0.380 0046 | 0.379 3300 
0.378 6495 | 0.377 9632 
0.377 2710 | 0.376 5730 
0.375 8694 | 0.375 1602 
0.374 4456 | 0.373 7256 
0.373 0003 | 0.372 2698 
0.371 5342 | 0.379 7937 
0.370 0483 | 0.369 2982 
0.368 §435 | 0.367 7843 
0.367 0208 | 0.366 2530 
0.365 4808 | 0.364 7044 
0.363 9238 | 0.363 1390 
0.362 3502 | 0.361 5573 
0.360 7602 | 0.359 9590 
0.359 1537 | 0.358 3442 
0.357 5305 | 0.356 7128 
0.355 8911 | 0.355 0655 
0.354 2359 | 9.353 4024 
0.352 5652 | 0.351 7244 
0.350 8802 | 0.350 0325 
0.349 1815 | 0.348 3273 
0.347 4699 | 0.346 6095 
0.345 7462 | 0.344 8802 
0.344 O116 | 0.343 1404 
0.342 2667 | 0.341 3906 
0.340 5122 | 0.339 6315 
0.338 7484 | 0.337 8630 
0.336 9752 | 0.336 0850 
0.335 1924 | 9.334 2974 
0.333 4000 | 0.332 5002 
0.331 5981 | 0.330 6937 
0.329 7869 | 0.328 8778 
0.327 9666 | 0.327 0533 
0.326 1380 | 0.325 2207 
0.324 3014 | 0.323 3803 
0.322 4575 0.321 5331 
0.320 6073 | 0.319 6801 
0.318 7516 | 0.317 8219 
0.316 8910 | 0.315 9591 
0.315 0263 | 0.314 0924 
0.313 1574 | 0.312 2213 
0.311 2840 | 0.310 3455 
0.309 4059 | 0.308 4650 
0.307 5227 , 0.306 5791 
0.305 6342 | 0.304 6879 
0.303 7402 | 0.302 7910 
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HELIOCENTRIC CO-ORDINATES, 1913. 


MARS. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 


Daily 


Mean Equinox | Motion. 


of Date. 


305 20 57.6 
306 35 35-3 
307 50 20.9 


309 5§ 14.1 
310 20 14.5 


311 35 21.8 
312 50 35.6 
34 5 55.8 
315 21 21.9 
316 36 53.5 
317 §2 30.4 
319 8 12.2 
320 23 58.4 
321 39 48.8 
322 §5 43.0 
324 11 40.6 
325 27 41.2 
326 43 44.5 
327 59 50.1 
329 15 57-5 
330 32 6.4 
331 48 16.5 
333 4 27-4 
334 20 38.6 
335 36 49.8 
336 53 0.6 
338 9 10.6 
339 25 19.3 
340 41 26.4 
341 57 31.7 
343 13 34-7 
344 29 34-9 
345 45 32.0 
347 1 25.7 
348 17 15.5 
349 33 1.2 
350 48 42.3 
352 4 18.5 
353 19 49.4 
354 35 14-7 


355 50 34.1 
357 5 47.2 
358 20 53.6 
359 55 53-1 
© 50 45-4 
2 5 30.1 


e oo” 





Reduc- 
tion to 
Orbit. 





37 16.84 
37 20.85 
37 24.72 
37 28.40 
37 31.95 
37 38-33 
37 38.54 
37 41.58 
37 44.46 
37 47.16 
37 49.69 
37 §2.03 
37 54.19 
37 $6.17 
37 37-97 
37 $9.58 
38 t.or 
38 2.24 
38 3.28 
38 4.13 
138 4.80 
' 38 5.27 
8 5-55 
38 5.64 
38 §.54 
38 §.24| —31.6 
38 4.72] 33.5 
38 4.00} 35.3 
38 3.13| 37.1 
38 2.09| 38.8 
38 0.83| —40.4 
37 $9.37| 41.9 
37 $7-74| 43.4 
37 $5-91| 44.7 
37 53.90] 46.0 
37 $1.73 | —47.2 
37 49-36! 48.3 
37 46.80| 49.3 
37 44.08} 50.2 
37 41.21 | 51.0 
37 38.16 | -51.7 
37 34.92| 52.3 
37 31.52| 52.8 
37 27.98| 53.2 
37 24.27) 53-5 
37 20.42! ~§3.7 


3.20 7.0 |37 16.41, —§3.8 


Heliocentric | Daily 
Latitude. Motion. 
| 
—I 47 55.6 | 16.90 
1 48 27.9 | 15.40 
I 48 §7.2 | 13.88 
I 49 23.4 | 12.35 
I 49 46.6 | 10.82 
-1 50 6.7 |- 9.27 
I 50 23.7 | 7.70 
I 50 37.5 | 6.10 
1 §0 48.1 | 4.50 
150 55.5 | 2.89 
—1I 50 59.6 |— 1.29 
I 51 0.6 j+ 0.31 
I 50 58.4 | 1.93 
I §90 §2.9 | 3-55 
I §O 44.2 5.18 
—I 50 32.2 |+ 6.82 
150 16.9; 8.45 
I 49 58.4 | 10.05 
I 49 36.7 | 11.66 
I 49 11.8 | 13.27 
—1 48 43.6 |+14.88 
1 48 12.2 | 16.48 
I 47 37-7 | 18.07 
I 47 0.0 | 19.65 
1 46 19.1 | 21.25 
—I 45 35.0 |+22.80 
I 44 47-0 | 24.33 
1 43 57.7 | 25-85 
143 4.5 | 27.35 
142 8.3 | 28.85 
—-I 41 9.1 |+30.33 
I 40 7.0 | 31.78 
139 2.0 33.20 
I 37 54.2 | 34.63 
I 36 43.5 | 36.05 
—-I 35 30.0 '+37.40 
I 34 13.9 | 38.73 
I 32 §5§.I 40.05 
I 3% 33-7 | 41.33 
1 30 9.8 | 42.58 
—-I 28 43.4 |+43.80 
I 27 14.6 | 45.00 
I 25 43.4 , 46.18 
I 24 9.9 | 47.33 
I 22 34.1 | 48.45 


—~I 


—I 19 16.0 


20 56.1 |+49.53 


+50.85 
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thm of 


Logari 
Radius Vec- 


tor. 


0.145 9733 
0.144 6865 
0.144 3149 
0.143 9589 
0.143 6187 


0.143 2944 
0.142 9863 
0.142 6946 
0.142 4194 
0.142 1611 


0.141 9197 
0.141 6954 
0.141 4884 
O.141 2988 
0.141 1267 


0.140 9723 
0.140 8357 
0.140 7169 
0.140 6161 
0.140 §333 
0.140 4686 
0.140 4220 
0.140 3935 
0.140 3830 
0.140 3908 
0.140 4167 
0.140 4608 
0.140 5230 
0.140 6033 
0.140 7016 


0.140 8179 
0.140 9520 
0.141 1039 
O.141 2734 
0.141 4605 
0.141 6650 
0.141 8867 
0.142 1256 
0.142 3815 
0.142 6541 


0.142 9434 
0.143 2491 
0.143 5710 
0.143 9089 
0.144 2626 
0.144 6318 
0.145 0162 


191 





Logarithm of Distance from 
Earth— 
At Date. Attatennett 
I 

0.303 7402 | 0.302 7910 
0.301 8405 | 0.300 8886 
0.299 9354 | 0.298 9810 
0.298 0253 | 0.297 0684 
0.296 1105 | 0.295 1515 
0.294 1915 | 0.293 2304 
0.292 2683 | 0.291 3054 
0.290 3418 | 0.289 3775 
0.288 4124 | 0.287 4465 
0.286 4798 | 0.285 5122 
0.284 5438 | 0.283 5745 
0.282 6040 | 0.281 6322 
0.280 6590 | 0.279 6844 
0.278 7083 | 0.277 7306 
0.276 7512 | 0.275 7701 
0.274 7874 | 0.273 8030 
0.272 8167 | 0.271 8285 
0.270 8384 | 0.269 8464 
0.268 8524 | 0.267 8566 
0.266 8590 | 0.265 8596 
0.264 8585 | 0.263 8557 
0.262 8510 | 0.261 8444 
0.260 8360 | 0.259 8257 
0.258 8135 | 0.257 7992 
0.256 7828 | 0.255 7642 
0.254 7432 | 0.253 7196 
0.252 6933 | 0.251 6642 
0.250 6320 | 0.249 5965 
0.248 5577 | 9.247 5155 
0.246 4698 | 0.245 4205 
0.244 3674 | 0.243 3105 
0.242 2496 | 0.241 1845 
0.240 1154 | 0.239 0423 
0.237 9651 | 0.236 8837 
0.235 7982 | 0.234 7085 
0.233 6146 | 0.232 5165 
0.231 4141 | 0.230 3072 
0.229 1958 | 0.228 0798 
0.226 9590 | 0.225 8332 
0.224 7022 | 0.223 5659 
0.222 4240 | 0.221 2764 
0.220 1229 | 0.218 9633 
0.217 7973 | 0.216 6248 
0.21§ 4456 | 0.214 2596 
0.213 0665 | 0.211 8663 
0.210 6587 | 0.209 4435 
0.208 2207 | 0.206 9902 
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HELIOCENTRIC CO-ORDINATES, 1913. 


MARS. 
GREENWICH MEAN NOON. 























Heliocentric Logarithm a of) Distance from 
Date, | Longitude, | Daily Daily | Losarithen of 

Mean Equinox | Motion. Motion tor. At Intermedi- 

of Date. At Date. ate Date. 
July 1 2 § 30.1 |37 20.42] -53.7 | —1 20 56.1 |+49.53 | 0.144 6318 | 0.210 6587 | 0.209 4435 
3 3 20 7.0 |37 16.41] 53.8] 1 19 16.0] so.55] 0.145 0162 [| 0.208 2207 | 0.206 9902 
5 4 34 35-7 137 12.23] 53-89 1 17 33.9] 51-55] 0.145 4157 | 0.205 7520 | 0.204 5060 
7 § 48 55.8 |37 7.92| 53-71 1 15 49.8 | 52.55] 0.145 8300 | 0.203 2521 | 0.201 9902 
9 7 3 7.2 137 3-0] 53-5] 114 3.7 | 53-so] 0.146 2589 | 0.200 7204 | 0.199 4426 
II 817 9.7 |36 58.92] -53.2 | -1 12 15.8 }+54.38] 0.146 7020 | 0.198 1567 | 0.196 8626 
13 9 31 2.8 [3654.20] 52.8] 1 10 26.2 | $5.25] 0.147 1590 [I 0.195 5601 | 0.194 2491 
15] 10 44 46.4 |36 49.37/ 52.3] 1 8 34.8] 56.10] 0.147 6297 | 0.192 9294 | 0.191 6008 
179 31 58 20.2 [36 44.40] 51.7] 1 641.8] 56.90] 0.148 1139 | 0.190 2631 | 0.188 9160 
I9f 13 11 43.9 [3639.30] 51.0] 1 4 47.2 | 57.65] 0.148 6112 | 0.187 5592 | 0.186 1926 
219 14 24 57-3 |3634-10|-50.2 [—-1 2 51.2 |+58.38] 0.149 1212 ] 0.184 8160 | 0.183 4290 
239 15 38 0.2 [36 28.77] 49.3] I O 53.7 | 59.10] 0.149 6437 | 0.182 0314 | 0.180 6230 
25} 16 50 52.3 | 36 23.34| 48.3 | 0 58 54.8 | 59.77} 0.150 1785 | 0.179 2036 | 0.177 7728 
274 18 3 33-5 [36 17.81) 47.3] O 56 54.6 | 60.40% 0.150725! | 0.176 3305 | 0.174 8766 
29} 19 16 3.5 [3612.17] 46.2] 0 54 53.2 | 60.95] O.151 2832 | 0.173 4108 | 0.171 9328 
31 f 20 28 22.1 [36 6.44}-—45.0 J —-O 52 50.8 |+61.5s0] 0.151 8525 | 0.170 4426 | 0.168 9400 
Aug. 2§ 21 40 29.2 |36 0.64] 43.7] O 50 47.2 | 62.05] 0.152 4328 | 0.167 4249 | 0.165 8971 
4 22 52 24.6 |35 54.741 42.4] O 48 42.6 | 62.55] 0.153 0236 | 0.164 3566 | 0.162 8033 
64 24 4 8.1 |35 48.76] 41.0] 0 46 37.0] 63.00] 0.153 6247 ]| 0.161 2371 | 0.159 6581 
81 25 1§ 39.6 |35 42.68| 39.5 | 0 44 30.6 | 63.40] 0.154 2356 | 0.158 0661 | 0.156 4610 
10 26 26 58.8 | 35 36.51 | —38.0 | -O 42 23.4 |+63.78] 0.154 8560 | 0.154 8427 | 0.153 2108 
12] 27 38 5.6 |35 30.28] 36.4] © 40 15.5 | 64.10] 0.155 4857 0.151 5652 | 0.149 9057 
14] 28 48 59.9 |35 24.01] 34.7] 0 38 7.0] 64.40] 0.156 1242 ] 0.148 2320 | 0.146 5440 
16] 29 59 41.6 |35 17.68] 33.0] O 35 57.9 | 64.70] 0.1567713 | 0.144 8414 | 0.143 1238 
18 J 31 10 10.6 [35 11.28] 31.2] 0 33 48.2 | 64.98] 0.157 4266 | 0.141 3910 | 0.139 6427 
20§ 32 20 26.7 [3s 4.83|—29.4 | —O 31 38.0 |+65.17] 0.158 0898 | 0.137 8786 | 0.136 0985 
22— 33 30 29.9 |34 58.33] 27.5] © 29 27.5 | 65.33] 0.158 7605 | 0.134 3020 | 0.132 4889 
249 34 40 20.0 |3451.77| 25.6] 0 27 16.7 | 65.47] 0.159 4383 | 0.1306589 | 0.128 8118 
264 35 49 56.9 |34 45.16] 23.7] 025 5.6] 65.609 0.160 1230 | 0.1269474 | 0.125 0653 
28 36 59 20.6 |34 38.sr]| 21.7 | 0 22 54.3 | 65.709 0.160 8142 | 0.123 1654 | 0.121 2474 
30] 38 8 30.9 |34 31.8:|—-19.7 | -O 20 42.8 |}+65.77] O.161 5116 J 0.119 3113 | 0.117 3570 
Sept.1] 39 17 27.8 |34 25.08] 17.7] 0 18 31.3 | 65.789 0.162 2148 | 0.115 3843 | 0.113 393! 
3] 40 26 11.2 |34 18.34} 15.6] O 16 19.8 | 65.76] 0.162 9235 | 0.111 3834 | 0.109 3553 
51 41 34 41.1 [34 11.59| 13.6] O14 8.2] 65.73] 0.163 6373 ] 0.107 3086 | 0.105 2432 
71 42 42 57-5 |34 480] 11.5] O11 56.8 | 65.67] 0.164 3560 | 0.103 1588 | 0.101 0554 
91 43 51 0.3 |33 57-99|- 9.4] -O 9 45.6 |+65.58§ 0.165 0792 } 0.098 9328 | 0.096 7907 
Il} 44 58 49.4 |33 51.18 7-31 O° 7 34.5 | 65.48 0.165 8066 | 0.094 6289 | 0.092 4471 
13] 46 6 25.0 |33 44.35} 5.2] O 5 23.7 | 65.31] 0.166 5379 | 0.090 2452 | 0.088 0228 
151 47 13 46.9 |33 37.50 3.1] O 3 13.3 | 65.12] 0.167 2726 | 0.085 7796 | 0.083 5154 
17] 48 20 55.0 |33 30.65|— 1.0] -O 1 3.2 | 64.929 0.168 0105 J] 0.081 2299 | 0.078 9228 
19} 49 27 49.4 [33 23.81/+ 1.19740 1 6.4 ,+64.70] 0.168 7514 | 0.076 5938 | 0.074 2428 
21 50 34 30.2 |33 16.98 3:2] O 3.15.6] 64.48] 0.169 4949 | 0.071 8696 | 0.069 4738 
234 51 40 57.4 |33 10.15 5-31 O 5§ 24.3 | 64.20] 0.170 2406 | 0.067 0549 | 0.064 6129 
254 S52 47 10.8 |33 3.30 7:3) O 7 32.4] 63.92] 0.1709884 | 0.062 1478 | 0.059 6593 
271 53 53 10.6 | 32 56.47 9.341 © 9 40.0 | 63.62] 0.171 7379 | 0.057 1473 | 0.054 6118 
291 54 58 56.7 | 32 49.66| +11.3 | +0 11 46.9 |+63.27] 0.172 4887 | 0.052 0528 | 0.049 4703 
Oct. 19 56 4 29.2 |32 42.88/ +13.3 1 +0 13 53.1 +62.90§ 0.173 2406 | 0.046 8644 | 0.044 2351 
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10 
12 
14 
16 


18 


20 
22 
24 
26 
28 


30 
32 











Heliocentric Logarithm of Distance from 
Longitude, | Daily |R€44C-| setiocentric | Daily | Loearithm of 
Mean Equinox | Motion. | o9.5;, | T-atitude. [Motion tor. At Intermedi- 
of Date. At Date. ate Date. 
° ? o” f ” oe Cid 7 
56 4 29.2 | 32 42.88 | +13.3 | +0 13 53.1 [+62.90] 0.173 2406 } 0.046 8644 | 0.044 2351 
57 9 48.2 |32 36.10} 15.3] O15 58.5 | 62.50] 0.173 9933 | 0.041 5824 | 0.038 9063 
58 14 53.6 |32 29.32] 17.2] O18 3.1 | 62.10} 0.174 7466 | 0.036 2070 | 0.033 4844 
59 19 45.5 | 32 22.57| 19.1] 0 20 6.9 | 61.69] 0.175 5001 | 0.030 7385 | 0.027 9692 
60 24 23.9 |32 15.87] 21.0] 022 9.9] 61.26] 0.176 2536 | 0.025 1766 | 0.022 3605 
61 28 49.0 |32 9.19 | +22.8 | +0 24 11.9 |+60.81 J 0.177 0067 | 0.019 5208 | 0.016 6574 
62 33 0.7 |32 2.53| 24.6] 0 26 13.1 | 60.35] 0.177 7593 | 0.013 7703 | 0.010 8593 
63 36 59.1 |31 55.90) 26.4] © 28 13.3] 59.85 § 0.178 5110 | 0.007 9244 | 0.004 9656 
64 40 44.3 | 31 49.32] 28.1 | O 30 12.5 | 59.35] 0.179 2617 [| 0.001 9831 | 9.998 9767 
65 44 16.4 } 31 42.77| 29.8] ©O 32 10.7 | 58.83] O.180 0110 | 9.995 9464 | 9.992 8924 
66 47 35.4 ]3t 36.25|+31.5 [+0 34 7.8 |+58.27] 0.180 7587 fF 9.989 8148 | 9.986 7137 
67 50 41.4 |31 29.76] 33.1] O36 3.8] 57.73] 0.181 5045 | 9.983 5894 | 9.980 4421 
68 53 34.4 |31 23.32} 34.6] 0 37 58.7 | 57.17] 0.182 2483 | 9.977 2722 | 9.974 0803 
69 56 14.7 | 31 16.93| 36.1] O 39 52.5 | 56.60] 0.182 9898 | 9.970 8668 | 9.967 6323 
70 58 42.2 |3t 10.57] 37.5 O41 45.1 | 55.98] 0.183 7287 | 9.964 3776 | 9.961 1034 
72 O §7.0 | 31 4.27) +38.9 | +0 43 36.4 |+55.35 7 0.184 4648 | 9.957 8104 | 9.954 4994 
73° 2 59.3 ]30 58.02} 40.27 O45 26.5 | 54.75] 0.185 1979 | 9.951 1712 | 9.947 8268 
74 4 49.1 }30 51.80) 41.4] 047 15.4 | 54.13} 0.185 9278 | 9.944 4669 | 9.941 0922 
75 6 26.5 |} 30 45.64] 42.6 049 3.0] 53.47] 0.186 6543 | 9.937 7037 | 9.934 3024 
76 7 §1.7 |3039-54| 43.7] 0 50 49.3 | 52.82] 0.187 3771 | 9.930 8892 | 9.927 4652 
77. 9 4-7 [30 33.50| +44.8 | +0 52 34.3 |+52.15 | 0.188 0961 JF 9.924 0314 | 9.920 5889 
78 10 5.7 |30 27.52] 45.81 0 5417.9 | 51.45] 0.188 8110 | 9.917 1388 | 9.913 6825 
79 10 54.8 ]30 21.57! 46.8 0 56 0.1 | 50.78] 0.189 §217 | 9.910 2214 | 9.906 7570 
80 II 32.0 | 30 15.67] 47.7 | O57 41.0 | 50.10] 0.190 2279 | 9.903 2908 | 9.899 8244 
81 11 57.5 |30 9.84] 48.6] 0 59 20.5 | 49.40] 0.1909295 | 9.896 3597 | 9.892 8986 
82 12 11.4 |30 4.07/+49.4 | +1 O 58.6 |+48.68] 0.191 6263 [| 9.889 4432 | 9.885 9959 
83 12 13.8 | 29 58.37} 50.1 I 2 35.2] 47-95] 0.192 3181 | 9.882 5591 | 9.879 1352 
84 12 4.9 | 29 52.72| 50.7] 1 410.4] 47.25] 0.193 0047 | 9.875 7271 | 9.872 3377 
85 11 44.7 | 29 47-131 51.3] I 5 44.2 | 46.53] 0.193 6860 | 9.868 9703 | 9.865 6280 
86 II 13.4 | 29 41.62} 51.87 3 7 16.5 | 45.77] 0.194 3618 | 9.862 3141 | 9.859 0321 
87 10 31.2 | 29 36.17| +52.3 } +1 8 47.3 |+45.02] 0.195 0319 | 9.855 7854 | 9.852 5774 
88 9 38.1 | 29 30.77] 52.7] 1 1016.6 | 44.25] 0.195 6961 | 9.849 4118 | 9.846 2926 
89 8 34.3 | 29 25.45] 53.0] I II 44.3 | 43-50] 0.196 3544 | 9.843 2234 | 9.840 2078 
90 7 19.9 | 29 20.19) 53.3] 1 13 10.6 | 42.75] 0.197 0066 | 9.837 2498 | 9.834 3534 
QI 5 55.1 [29 14.98] 53.5] 1 14 35.3 | 41-98] 0.197 6525 | 9.831 5227 | 9.828 7616 
92 4 19.9 |29 9.84|+53.7 J +1 15 58.5 |t4x.20] 0.198 2919 | 9.826 0742 | 9.823 4648 
93 2 34.5 |29 4.79] 53.89) 1 17 20.1 | 40.40] 0.198 9247 | 9.8209377 | 9.818 4970 
94 O 39.1 | 28 59.81| 53.8] 1 18 40.1 | 39.62] 0.199 5509 | 9.816 1470 | 9.813 8921 
94 58 33-8 | 28 54.89} 53.8] 1 19 58.6 | 38.85 | 0.200 1702 | 9.811 7366 | 9.809 6848 
95 56 18.7 | 28 50.03] 53.7] I 21 15.5 | 38.08} 0.200 7825 | 9.807 7410 ! 9.805 9098 
96 53 54.0 | 28 45.24| +§3.5 | +1 22 30.9 |+37.28] 0.201 3876 | 9.804 1955 | 9.802 6025 
97 51 19.7 | 28 40.51} 53.2] I 23 44.6] 36.48] 0.201 9856 | 9.801 1349 | 9.799 7964 
98 48 36.0 | 28 35.86| 52.9] 1 24 56.8 | 35.67] 0.202 §763 | 9.798 5910 | 9.797 5223 
99 45 43.2 |28 31.30] 52.6] 1 26 7.3 | 34.85] 0.203 1595 I 9.796 5938 | 9.795 8084 
IOO 42 41.3 [28 26.81] 52.2] 1 27 16.2 | 34.05] 0.203 7351 | 9.795 1686 | 9.794 6768 
10I 39 30.5 | 28 22.39] +51.8 | +1 28 23.5 |+33.25 | 0.204 3030 | 9.794 3349 | 9-794 1443 
102 36 10.9 | 28 18.04] +51.3 J +1 29 29.2 [+32.45 J 0.204 8631 I 9.794 1061 | 9.794 2213 
1913-13 [Eph 13] 





























194 HELIOCENTRIC CO-ORDINATES, 1918. 
JUPITER. 
GREENWICH MEAN NOON. 
| Logarithm of Distance trom 
Heli tri . — 
pare | toneteds, | AY, (tion o] Melonent= | patty | ae Vee: | 
ean s e A 

of Date Orbit. tor At Date At Intermedi- 
Jan. 2 | 267 46 55.8 | 452.75 |_-10.81+0 16 0.8 —6.55 | 0.720 7186 | 0.793 5280 | 0.792 9977 
61268 6 27.1 | 452.90|] 10.5} O15 34.6| 6.56 | 0.720 6027 | 0.792 4072 | 0.791 7562 
10 | 268 25 59.1 | 453.05} 10.2] O15 8.3] 6.57 | 0.720 4865 } 0.791 0449 | 0.790 2737 
14 | 268 45 31.7 | 453.21] 9.9] 0 14 42.0| 6.58 | 0.720 3701 | 0.789 4431 | 0.788 5534 
18} 269 5 4.9 /453.37| 9.6] 014 15.7 | 6.59 | 0.720 2535 | 0.787 6049 | 0.786 5979 
22 | 269 24 38.7 , 453.53 — 9.3 | +O 13 49.3 |—6.60 | 0.720 1366 | 0.785 5328 | 0.784 4098 
26 | 269 44 13.1 | 453.68] 9.1] 0 13 22.9 | 6.6r | 0.720 0196 | 0.783 2293 | 0.781 9915 
30 1 270 3 48.2 | 453.84; 88] 0 12 56.4] 6.62 | 0.719 9024 | 0.780 6965 | 0.779 3444 
Feb. 3 | 270 23 23.9 _ 4:54.00 8.5] O 12 29.9] 6.63 | 0.719 7850 | 0.777 9356 | 0.776 4703 
7 | 270 43 0.2 1454.16] 8.2] O12 3.4} 6.64 | 0.719 6675 | 0.774 9492 | 9.773 3729 
II [271 2 37.2 | 454.32 |— 7.9 ]+0 11 36.8 |—6.65 | 0.719 5498 | 0.771 7423 | 0.7700582 
15 |] 271 22 14.8 [454.48] 7.6] O11 10.2 | 6.66 | 0.719 4319 | 0.768 3213 | 0.766 5322 
19 | 271 41 53.1 |45464| 7.3] 0 10 43.6| 6.67 | 0.719 3139 | 0.764 6918 | 0.762 8010 
23 1272 1 32.0/454.80) 7.0] 0 10 16.9 | 6.67 | 0.719 1957 | 0.760 8604 | 0.758 8705 
27 1 272 21 11.5 |454.96| 6.7] O 9 50.1: 6.68 | 0.719 0773 | 0.756 8320 | 0.754 7454 
Mar. 3 | 272 40 51.7 | 455.13 — 6.4]+0 9 23.4 |-6.69 | 0.718 9587 | 0.752 6119 | 0.750 4326 
71273 © 32.6!455.29; 61 O 8 56.6| 6.70 | 0.718 8401 | 0.748 2085 | 0.745 9407 
Ir | 273 20 14.1 | 455.45! 5.8] O 8 29.8} 6.72 | 0.718 7213 | 0.743 6307 | 0.741 2800 
15 | 273 39 50.2 | 455.61) 5.5, O 8 2.9! 6.71 | 0.718 6023 | 0.738 8902 | 0.736 4628 
19 | 273 59 38.9 !455.77' 5.2] 0 7 36.0 | 6.72 | 0.718 4832 | 0.733 9993 | 0.731 5013 
23 1 274 19 22.3 1455.93 -— 4.9]+0 7 9.1 !-6.73 | 0.718 3639 | 0.728 9703 | 0.726 4078 
27 1274 39 6.4 |456.10| 4.6] O 6 42.2 | 6.74] 0.718 2445 | 0.723 8151 | 0.721 1936 
31 | 274 58 51.1 1456.26) 4.3] O 615.2 6.75 | 0.718 1250 | 0.718 5457 | 0.715 8731 
Apr. 4] 275 18 36.5 |456.42) 4.0] 0 5 48.2! 6.75 | 0.718 0053 | 0.713 1782 | 0.710 4635 
8 1 275 38 22.5 | 456.58; 3.7 O 5 21.2 | 6.76 | 0.717 8855 | 0.707 7315 | 0.704 9847 
12 [275 58 9.2 |456.75'\— 3-4]+O 4 54.2 —6.77 | 0.717 7656 | 0.702 2259 | 0.699 4577 
16 | 276 17 56.5 1456.91; 3.1] 0 427.1 6.77 | 0.717 6456 | 0.696 6830 | 0.693 9049 
20 | 276 37 44.5 '457.08| 2.8] 0 4 O.0| 6.78 | 0.717 5255 | 0.691 1256 | 0.688 3479 
24 1 276 57 33-2 | 457-25, 2.5] O 3 32.9] 6.78 | 0.717 4053 | 0.685 5748 | 0.682 8092 
28 | 277 17 22.5 |457.42| 2.1] O 3 5.7, 6.79 | 0.717 2850 | 0.6800547 | 0.677 3149 
May 2 | 277 37 12.5 |457.58|- 1.8]+0 2 38.6 |—-6.79 | 0.717 1645 | 0.674 5932 | 0.671 8927 
617277 57 3-11457-74| 1.5] O 2 11.4] 6.80 | 0.717 0439 | 0.669 2181 | 0.666 5736 
10 | 278 16 54.4 | 457-91] 1.2] O I 44.2] 6.80 | 0.7169232 | 0.663 9633 | 0.661 3915 
14 | 278 36 46.4 | 458.07} O09] O 117.0] 6.81 | 0.716 8025 | 0.658 8619 | 0.656 3781 
18 | 278 56 39.0 :458.24| 0.6] O O 49.7 | 6.81 | 0.716 6817 | 0.653 9441 | 0.651 5639 
22 | 279 16 32.3 | 458.41 |— 0.3 [+O O 22.4 |—6.82 | 0.716 5608 | 0.649 2415 | 0.646 9807 
26 | 279 36 26.3 | 458.57] OOof-0 O 4.8] 6.82 | 0.716 4399 | 0.644 7859 0.642 6613 
30 1 279 56 20.9 | 458.74|+ 0.3] O O 32.1 | 6.82 | 0.716 3189 | 0.640 6112 | 0.638 6399 
June 3 | 280 16 16.2 |458.90| 0.77 0 0 59.4| 6.83 | 0.7161978 | 0.636 7516 | 0.634 9503 
7 | 280 36 12.2 |459.07| 1.0] O I 26.7] 6.83 | 0.7160766 | 0.633 2401 | 0.631 6250 
11] 280 56 8.8 | 459.24/+ 1.3 ]7-O I 54.1 |—6.83 | 0.715 9553 | 0.630 1087 | 0.628 6938 
15 | 281 16 6.1 | 459.40| 1.6 O 2 21.4] 6.83 | 0.715 8340 | 0.627 3832 | 0.626 1801 
19 | 281 36 4.0/459.57| I.9] O 248.7) 6.83 | 0.715 7127 | 0.625 0866 | 0.624 1053 
231281 56 2.6/459.73| 2.2] O 3 16.1 | 6.84 7 0.715 5913 | 0.623 2382 | 0.622 4880 
27 1 282 16 1.9 /459.90] 2.5] O 3 43.5 | 6.84 ] 0.715 4699 | 0.621 8565 | 0.621 3454 
July 1 | 282 36 1.9/5 0.07|/+ 2.8]-o 4 10.8 |-6.84 | 0.715 3484 | 0.6209561 | 0.620 6897 
5 | 282 56 2.6/5 o.23|+ 3.2 4-0 4 38.2 16.84 0.715 2269 | 0.620 5471 | 0.620 5284 
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JUPITER. 
GREENWICH MEAN NOON. 


Reduc- 


re ces | cee | eee 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 





Heliocentric 
Longitude, Daily 
Mean Equinox | Motion 

of Date. 

282 36 1.9 | § 0.07 
282 56 2.6] 5 0.23 
283 16 3.9 | 5 0.40 
283 36 5.9/5 0.57 
283 56 8.5 | 5 0.74 
284 16 11.8 | § 0.91 
284 36 15.8 | 5 1.08 
284 56 20.5 | 5 1.35 
285 16 25.9 | 5 1.42 
285 36 31.9 | 5 1.59 
285 56 38.6 | 5 1.76 
286 16 46.0 | 5 1.93 
286 36 54.1 | 5 2.10 
286 57 2.815 2.27 
287 17 12.2 | 5 2.44 
287 37 22.3! 5 2.61 
287 57 33-1 | s 2.78 
288 17 44.5 | 5 2.95 
288 37 56.6 | 5 3.12 
288 58 9.4 | 5 3.29 
289 18 22.9 | 5 3.46 
289 38 37.1 | 5 3.63 
289 58 51.9 | 5 3.80 
290 19 7.4 | 5 3.97 
290 39 23.6! 5 4.13 
290 59 40.5 | 5 4.30 
291 19 58.0! 5 4.47 
291 40 16.2 | § 4.64 
292 O 35.1 | 5 4.81 
292 20 54.7 | 5 4.98 
292 41 15.0 | 5 5.15 
243 I 36.0! 5 5.32 
293 21 57.6) 5 5.49 
293 42 19.9 | 5 5.66 
294 2 42.9 | 5 5.83 
294 23 6.6 5 6.00 
294 43 30.9 | S 6.17 
295 3 55-9 3 6.34 
295 24 21.6 5 6.51 
295 44 48.0 | 5 6.68 
296 § 15.1 | 5 6.85 
296 25 42.8 | 5 7.02 
296 46 11.2 | § 7.19 
297 6 40.3 | 5 7.35 
297 27 10.0. § 7.52 
297 47 40.4 , S 7.69 
298 8 11.5 | 5 7.86 


+ 


10.1 


+10.4 
10.7 
11.0 
1r.3 
11.6 


+11.9 
12.2 
12.5 
12.7 
13.0 
+13.3 
13.6 
13.8 
14.1 
14.4 
+14.6 
14.9 
15.2 
15-4 
15-7 
+16.0 
+16.2 


Heliocentric | Daily 
Latitude. /Motion. 
-—O 4 10.8 |-6.84 
O 4 38.2 | 6.84 
O 5 5.6| 6.84 
O § 33.0| 6.84 
0 6 0.4| 6.85 
—O 6 27.8 |—6.85 
O 6 55.2] 6.85 
O 7 22.6] 6.85 
O 7 §0.0| 6.85 
Oo 817.4 | 6.85 
-—O 8 44.8 |-6.85 
O 9 12.2 | 6.85 
O 9 39.6] 6.85 
O10 7.0| 6.85 
O 10 34.4 | 6.84 
—O Il 1.7 |—6.84 
O II 29.1 | 6.84 
Orr 56.4|] 6.84 
O 12 23.8 | 6.84 
O 12 51.2 | 6.83 
—O 13 18.5 | 6.83 
O 13 45.8 | 6.83 
‘O 14 13.1 | 6.83 
O 14 40.4 | 6.82 
O1I§ 7.7 | 6.82 
—O 15 34.9 | 6.81 
016 2.2 | 6.81 
O 16 29.4 | 6.81 
O 16 56.6 | 6.80 
O 17 23.8] 6.80 
—O I7 50.9 |—6.79 
o 18 18.1 | 6.79 
Oo 18 45.2 ' 6.78 
O 19 12.3 | 6.78 
O 19 39.3 | 6.77 
-—O 20 6.4 6.76 
O 20 33.4 | 6.76 
O 2I 0.4 6.75 
O 21 27.3 | 6.74 
O 21 54.2 | 6.73 
—O 22 21.1 |-6.72 
O 22 48.0| 6.72 
O 23 14.8 | 6.72 
O 23 41.6 | 6.70 
O24 8.4] 6.69 
—O 24 35.1 |—6.68 
—O 25 1.8 |—6.67 
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Logarithm of 
Radius Vec- 
tor, 


0.715 3484 
0.715 2269 
0.715 1053 
0.714 9837 
0.714 8621 


0.714 7404 
0.714 6188 
0.714 4971 
0.714 3754 
0.714 2537 
0.714 1320 
0.714 O103 
0.713 8886 
0.713 7669 
0.713 6452 
0.713 5236 
0.713 4020 
0.713 2804 
0.713 1588 
0.713 9373 
0.712 9158 
0.712 7944 
0.712 6730 
0.712 5517 
0.712 4304 
0.712 3092 
0.712 1881 
0.712 0670 
0.711 9460 
0.711 8251 


0.711 7043 
0.711 5836 
0.711 4630 
0.711 3425 
O.71I 2221 
0.711 1018 
0.710 9816 
0.710 8615 
0.710 7415 
0.710 6217 
0.710 5020 
0.710 3825 
0.710 2631 
0.710 1438 
0.710 0246 


0.709 9056 
0.709 7869 








195 


Logarithm of Distance from 
Earth— 

At Date. [At Intermedi- 
070 9561 oen0 6897 
0.620 5471 | 0.620 5284 
0.620 6335 | 0.620 8616 
0.621 2116 | 0.621 6822 
0.622 2720 | 0.622 9793 
0.623 8024 | 0.624 7392 
0.625 7876 | 0.626 9453 
0.628 2095 , 0.629 §772 
0.631 0451 | 0.632 6100 
0.634 2682 ' 0.6360154 
0.637 8472 | 0.639 7595 
0.641 7482 | 0.643 8092 
0.645 9386 | 0.648 1323 
0.650 3864 | 0.652 6969 
0.655 0599 | 0.657 4713 
0.659 9270 | 0.662 4230 
0.664 9548 | 0.667 5181 
0.670 1089 | 0.672 7232 
0.675 3572 , 0.678 0075 
0.680 6707 | 0.683 3435 
0.686 0228 , 0.688 7057 
0.691 3894 | 0.694 0709 
0.696 7471 | 0.699 4152 
0.702 0723 | 0.704 7154 
0.797 3419 , 9.709 9493 
0.712 5352 | 0.715 9974 
0.717 6340 0.720 1434 
0.722 6239 | 0.725 0738 
0.727 4915 ! 0.729 8752 
0.732 2234 , 9-734 5344 
0.736 8065 | 0.739 0380 
0.741 2273 | 9-743 3732 
0.745 4746 | 0.747 5305 
0.749 5399 | 0.751 5020 
0.753 4161 | 0.755 2814 
oO. I , 0.758 862 

reo 576 | fe) re2 2 ae 
0.790 §795 | 0.7 3°5 
0.763 8474 | 0.765 4024 
0.766 9027 | 0.768 3477 
0.769 7369 | 0.771 0699 
0.772 3463 | 0.773 5658 
0.774 7282 | 0.775 8334 
0.776 8812 | 0.777 8711 
0.778 8026 | 0.779 6754 
0.780 4890 | 0.781 2430 
0.781 9372 | 0.782 5711 
0.783 1444 | 0.783 6572 























196 HELIOCENTRIC CO-ORDINATES, 1913. 
SATURN. 
GREENWICH MEAN NOON. 
Heliocentric Logarithm of Distance from 
Longitude, | Daily | Redtc- ] pretiocentric | Daily | Lowarithm of me 

Date. ; : tion t . : Radius Vec- — 
ate Mean Equinox Motion. | Oxbi ° Latitude. (Motion & tor. ee At Date. At Intermedi- 
Jan. 2] 62 5 42.4 | 2 12.96 |-1 35.6]—-1 55 57.0 |+3.65 | 0.957 7852 | 0.921 0688 | 0.922 2874 
6] 62 14 34.4 | 212.98] 135.7] 1 55 42.4| 3.66 | 0.957 7565 I 0.923 5475 | 0.924 8466 
IO} 62 23 26.3 | 212.99] 135.8] 1 55 27.7] 3.67 | 0.957 7279 | 0.926 1823 | 0.927 §523 
14] 62 32 18.3 [213.01] 135.8] I 55 13.0] 3.68 | 0.957 6993 | 0.928 9540 | 0.930 3851 
18} 62 41 10.4 | 213.03] 135.9] I 54 58.2] 3.69 | 0.957 6708 | 0.931 8431 | 0.933 3258 
22§ 62 50 2.6 | 213.04 |-1 36.0]—1 54 43.4 | +3.71 | 0.957 6425 | 0.934 8310 | 0.936 3565 
26] 62 58 54.8 | 2 13.06 136.1] 1 54 28.6] 93.72 | 0.957 6144 | 0.937 9001 | 0.939 4598 
30] 63 7 47.1 | 213.08; 136.2] 1 54 13.7] 3-73 | 0.957 5864 | 0.941 0334 | 0.942 6188 
Feb. 3] 63 16 39.4 | 2 13.09 . I 53 58.8 | 3.74 | 0.957 5585 | 0.944 2136 | 0.945 8158 
71 63 25 31.8 | 213.11 I 53 43-8| 3.76 | 0.957 5307 | 0.947 4232 | 0.949 0336 
11} 63 34 24.3 | 213.13 ~—I 53 28.7 |+3.77 | 0.957 5031 | 0.950 6447 | 0.952 2545 
15] 63 43 16.8 | 2 13.14 I §3 13-6] 3.78 | 0.957 4756 | 0.953 8611 | 0.955 4627 
19} 63 52 9.4 | 2 13.16 I 52 §8.5 | 3.79 | 0.957 4483 | 0.9570576 | 0.958 6440 
23] 64 1 2.1 | 213.18 I §2 43.3} 3.80 | 0.957 4211 [| 0.960 2204 | 0.961 7853 
271 64 9 54.8 | 213.19 I 52 28.1 | 3.81 | 0.957 3940 § 0.963 3372 | 0.964 8746 
Mar. 3} 64 18 47.6 | 2 13.21 —I §2 12.8 |+3.82 | 0.957 3670 | 0.966 3959 | 0.967 8997 
74 64 27 40.5 | 2 13.23 I 51 57-5 | 3-84 ] 0.957 3402 | 0.969 3844 | 0.970 8486 
11] 64 36 33.5 | 213.24 I 51 42.1} 3.85 | 0.957 3135 | 0.972 2909 | 0.973 7100 
15] 64 45 26.5 | 2 13.26 I 51 26.7 | 3.86 | 0.957 2869 | 0.975 1047 | 0.976 4738 
19) 64 54 19.5 | 213.27 I 51 11.2] 3.87 | 0.957 2605 [| 0.977 8164 | 0.979 1315 
23) 65 3.12.6 | 213.29 —I 50 55-7 | +3-88 | 0.957 2342 } 0.980 4185 | 0.981 6765 
279 65 12 5.8 | 213.31 I 50 40.1} 3.89 | 0.957 2081 | 0.982 9046 | 0.984 1020 
31] 65 20 59.1 | 2 13.32 I 50 24.§ | 3-91 | 0.957 1821 J 0.985 2678 | 0.986 4012 
Apr. 4] 65 29 52.4 | 213.34 150 8.9] 3.92 | 0.957 1563 | 0.987 5013 | 0.988 5674 
8} 65 38 45.8 | 2 13.35 I 49 53-2 | 3-93 | 9.957 1306 | 0.989 5988 | 0.990 5946 
12} 65 47 39.2 | 2 13.36 —I 49 37.4 | $3.94 | 0.957 1050 | 0.991 5543 {| 0.992 4774 
16] 65 56 32.7 | 2 13.38 I 49 21.6] 3.95 | 0.957 0796 [| 0.993 3636 | 0.994 2125 
20] 66 § 26.3 | 2 13.40 149 5.8] 3.96 | 0.957 0543 | 0.995 0237 | 0.995 7970 
24] 66 14 19.9 | 2 13.41 I 48 49.9 | 3.97 | 0.957 0291 | 0.996 5321 | 0.997 2286 
28} 66 23 13.6 | 2 13.43 I 48 34.0] 3.98 | 0.957 0041 | 0.997 8860 | 0.998 5040 
May 2{ 66 32 7.3 | 213.44 —1 48 18.1 |+4.00 | 0.956 9792 | 0.999 0823 | 0.999 6204 
69 66 41 1.1 | 2 13.46 148 2.1] 4.01 | 0.9569545 | 1.000 1180 1.0005749 
10} 66 49 55.0 | 2 13.47 I 47 46.0; 4.02 | 0.9569299 | 1.0009909 1.001 3659 
14] 66 58 48.9 | 2 13.49 I 47 29.9 | 4.03 | 0.9569055 | 1.001 6998 | 1.001 9926 
18] 67 7 42.9 | 2 13.50 I 47 13.7 | 4.04 J 0.956 8812 | 1.002 2443 | 1.002 4549 
22] 67 16 36.9 | 2 13.52 —1 46 57.5 |+4.05 | 0.956 8570 | 1.002 6244 | 1.002 7529 
26] 67 25 31.0 | 2 13.53 1 46 41.3] 4.07 | 0.956 8330 | 1.002 8402 | 1.002 8863 
30] 67 34 25.2 | 213.54 I 46 25.0] 4.08 | 0.956 8091 | 1.002 8910, | 1.002 8542 
June 3] 67 43 19.4 | 2 13.56 146 8.7] 4.09 | 0.956 7853 | 1.002 7758 | 1.002 6560 
71 67 52 13.7 | 213-57 1 4§ 52.3 | 4.10 | 0.956 7617 | 1.002 4948 , 1.002 2923 
11? 68 1 8.0 | 213.59 —I 45 35.9 | +4.11 | 0.956 7382 | 1.002 0488 | 1.001 7646 
15] 68 10 2.4 | 2 13.60 1 45 19.4| 4.12 | 0.9567149 | 1.001 4400 | 1.001 0751 
19] 68 18 56.8 | 2 13.62 145 2.9] 4.13 | 0.956 6917 | 1.0006702 | 1.000 2255 
231 68 27 51.3 | 2 13.63 I 44 46.4] 4.14 J 0.956 6687 | 0.999 7412 | 0.999 2173 
27] 68 36 45.8 | 2 13.64 I 44 29.8} 4.15 | 0.956 6458 | 0.998 6541 | 0.998 0517 
July 1] 68 45 40.4 | 2 13.66 I 44 13.1 |+4.16 | 0.956 6231 | 0.997 4104 | 0.996 7304 
51 68 54 35.1 | 2 13.67 |-1 37.59-1 43 56.4 |+4.18 | 0.956 6005 J 0.996 0122 | 0.995 2561 
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Heliocentric 
Longitude, 































of Date. 


°o ’ dd 


68 45 40.4 
68 54 35-1 
69 3 29.8 
69 12 24.6 
69 21 19.4 


69 30 14.3 
69 39 9.3 
69 48 4.3 
69 56 59.3 
79 5 54-4 
79 14 49-5 
7° 23 44-7 
JO 32 40.0 
79 41 35.3 
JO 50 30.7 
JO 59 26.1 
71 8 21.6 
71 17 17.1 
71 26 12.7 
7% 35 8.3 
7144 3-9 
71 52 59.6 
72 1 55-4 
72 10 51.2 
72 19 47.0 
72 28 42.9 
72 37 38.9 
72 46 34.9 
72 55 30.9 
73 4 27.0 
73 13 
73 22 
73 31 
73 40 
73 49 


73 58 
74 7 
74 15 
74 24 
74 33 50.3 
8] 74 42 46.9 
74 51 43.5 
75 O 40.1 
75 9 36.8 
75 18 33.5 


7§ 27 30.3 
75 36 27.1 


23.1 
19.3 
15.5 
11.8 

8.1 


4-5 
0.9 
57-3 
53.8 


Mean Equinox | Motion. 


SATURN. 


GREENWICH MEAN NOON. 


Daily 


213.92 —I 
213.93 
213.95 
213.96 


2 13.97 


a oe on BE oe | 









2 13.98 
213.99 
2 14.00 













I 36.2 
¥ 36.1 
1 36.1 
1 36.0 


—!I 35-9 
1 35.8 
1 35-7 
I 35.6 
I 35-5 

—1 35.4 
I 35.3 
I 35.2 
1 35.1 
1 35.0 

—1 34.9 
I 34.8 
1 34.6 
I 34.5 
I 34.3 

214.20 —I 34.2 

214.21 I 34.0 


214.01 
214.03 









214.04 
214.05 









2 14.06 
214.07 
214.08 





2 14.09 
214.10 
214.11 
2 14.33 
214.14 


214.15 
214.16 
2 14.17 | 
214.18 | 


2 4.19 | 


Heliocentric 
Latitude. prover 


Daily 





? itd ae 


44 13.1 | +4.16 
43 56.4} 4.18 
43 39-7 | 4.19 
43 23.0 | 4.20 
43 6.2] 4.21 
42 49.3 | +4.22 
42 32.4 | 4.23 
42 1§.4 | 4.24 
41 58.4 | 4.25 
41 41.4 | 4.26 
41 24.3 | +4.27 
41 7.2] 4.28 
40 §0.0 | 4.29 
40 32.8 | 4.30 
40 1§.6| 4.31 
39 58.3 | +4.32 
39 41.0 4.33 
39 23.7 | 4-34 
39 6.31 4.36 
38 48.8 | 4.37 
38 31.3 | +4.38 
38 13.8] 4.39 
37 56.2] 4.40 
37 38.6 | 4.4% 
37 20.9 | 4.42 
37 3.2 |+4.43 
36 45.5 | 4.44 
36 27.7 | 4.45 
36 9.9] 4.46 
35 52.0] 4.47 
35 34-1 | +4.48 
35 16.2 | 4.49 
34 §8.2 | 4.50 
34 40.2 4.§1 
34 22.1 4.§2 
34 4.0 |+4.53 
33 45-9 | 4-54 
33 27-7 | 4-55 
33 9-5 | 4-56 
32 51.2! 4.57 
32 32.9 ,+4.58 
32 14.6 | 4.59 
31 §6.2 | 4.60 
31 37.8 | 4.61 
31 19.3! 4.62 
31 0.8 +463 


30 42.3 | +4.64 
[Eph r3] 


Logarithm of 







Radius Vec- 
tor. 


0.956 6231 
0.956 6005 
0.956 5781 
0.956 5558 
0.956 5336 


0.956 5115 
0.956 4896 
0.956 4678 
0.956 4462 
0.956 4247 
0.956 4033 
0.956 3821 
0.956 3610 
0.956 3401 
0.956 3193 
0.956 2986 
0.956 2782 
0.956 2579 
0.956 2377 
0.956 2177 
0.956 1978 
0.956 1781 
0.956 1585 
0.956 1390 
0.956 1196 
0.956 1004 
0.956 0814 
0.956 0625 
0.956 0437 
0.956 0251 
0.956 0066 


0.955 9884 
0.955 9793 
0.955 9523 
0.955 9344 


0.955 9167 
0.955 8991 
0.955 8817 
0.955 8644 
0.955 8473 
0.955 8303 
0.955 8135 
0.955 7968 
0.955 7803 
0.955 7639 


0.955 7476 
0.955 7315 


At Date. 





0.997 4104 
0.996 0122 
0.994 4625 
0.992 7656 
0.990 9259 
0.988 9474 
0.986 8336 
0.984 5890 
0.982 2182 
0.979 7279 


0.977 1257 


0.974 4193 
0.971 6164 


0.968 7248 
0.965 7526 
0.962 7093 
0.959 6061 
0.956 4560 
0.953 2715 
0.950 0652 
0.946 8502 
0.943 6405 
0.949 4509 
0.937 2977 
0.934 1993 
0.931 1733 
0.928 2363 
0.925 4058 
0.922 6988 
0.920 1325 


0.917 7259 
0.915 4975 
0.913 4640 
0.911 6403 
0.910 0397 


0.908 6744 
0.907 5562 
0.906 6951 
0.906 1003 
0.905 7772 
0.905 7280 
0.905 9524 
0.906 4483 
0.907 2119 
0.908 2383 
0.909 §203 
0.911 0469 
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Logarithm of Distance from 


a 
| 
| 
: 


At Intermedi- 


ate Date, 


0.996 7304 
0.995 2561 
0.993 6321 
0.991 8634 
0.989 9538 


0.987 9072 
0.985 7274 
0.983 4190 
0.980 9875 
0.978 4403 


0.975 7850 
0.973 0294 
0.970 1812 
0.967 2482 
0.964 2392 
0.961 1644 
0.958 0361 
0.954 8673 
0.951 6703 
0.948 4579 
0.945 2438 
0.942 0422 
0.938 8686 


0.935 7406 
0.932 6762 
0.929 6926 
0.926 8067 
0.924 0358 
0.921 3969 
0.918 g080 
0.916 5884 
0.914 4554 
0.912 5250 
0.910 8114 
0.909 3269 
0.908 0838 
0.907 0929 
0.906 3640 
0.905 9046 
0.905 7183 
0.905 8061 
0.906 1666 
0.906 7969 
0.907 6926 
0.908 8480 
0.910 2538 
0.911 8980 
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Heliocentric 
Longitude, 


of Date. 


303 18 49.3 
393 24 7-9 
303 29 26.5 
393 34 45-1 
393 49 3.7 


303 45 22.2 
303 50 40.7 
393 55 59-2 
304 1 17.6 
304 6 36.0 


304 II 54.4 
304 17 12.7 
304 22 31.0 
304 27 49.3 
304 33 7.6 
304 38 25.8 
304 43 44.0 
304 49 2.1 
304 54 20.2 
304 59 38.3 


305 4 56.4 
305 10 14.4 
395 15 32-4 
30§ 20 50.4 
305 26 8.3 




























305 31 26.2 
305 36 44.0 
395 42 1.9 
395 47 19-7 
395 $2 37-4 
395 57 55-2 
306 3 12.9 
306 8 30.6 
306 13 48.2 
306 19 5§.8 
306 24 23.4 
306 29 41.0 
306 34 58.5 
306 40 16.0 
306 45 33-4 
306 50 50.9 
306 56 8.3 
307 1 25.6 
307 6 43.0 
307 12 0.3 
397 17 17-5 
307 22 34.8 






























Mean Equinox 


Daily 
Motion. 


ve 
39.83 
39.83 
39.82 
39.82 
39.82 


39.81 
39.81 
39.81 
39.80 
39.80 


39.80 
39.79 
39.79 
39.78 
39.78 


39.78 
39.77 
39-77 
39.76 
39.76 


39-75 
39-75 
39-74 
39-74 
39-74 


39-73 
39-73 
39-73 
39-72 
39.72 


39-72 
39-71 
39.71% 
39-70 
39-70 


39.70 
39.69 
39-69 
39.68 
39.68 
39.68 
39-67 
39-67 
39.66 
39.66 
39.66 
39.65 


Reduc- 
tion to 
Orbit. 





Heliocentric 


Daily 
Latitude. 


Motion 






















0.34 
0.34 


—0.34 
0.34 
0.34 
0.34 
0.34 


—0.34 


0.34 

0.34 

. 0.34 
9.2 O 35 59.6] 0.34 
+9.2 |[-O 36 2.3] —0.34 
9.2 0 36 5.0] 0.34 
9.1 0 36 7.7| 0.34 
9.1 O 36 10.4] 0.34 
9.1 O 36 13.0| 0.34 
+9.1 | -O 36 15.7 | —0.33 
g.1 O 36 18.4] 0.33 
9.1 O 36 21.1] 0.33 
9.1 O 36 23.7] 0.33 
9.1 O 36 26.4] 0.33 
+9.1 [-O 36 29.0 | —0.33 
9.1 O 36 31.6] 0.33 
9.1 O 36 34.3] 0.33 
9.1 Oo 36 36.9] 0.33 
9.1 O 36 39.6] 0.33 
+9.1 |-O 36 42.2 | —0.33 
9.1 O 36 44.8] 0.33 
9.1 J © 36 47.4] 0.33 
9.0 O 36 50.0] 0.32 
9.0 O 36 52.6] 0.32 
+9.0 |-—O 36 55.2 | —0.32 
9.0 O 36 57.8] 0.32 
9.0 O 37 0.4 0.32 
9.0 O 37 2.9] 0.32 
9.0 O37 5-5 0.32 
+9.0 |[-O 37 8.1 | —0.32 
9.0 O 37 10.6| 0.32 
9.0 O 37 13.2 0.32 
9.0 O 37 15.8] 0.32 
9.0 O 37 18.3] 0.32 
+8.9 | -O 37 20.8 | —0.32 
+8.9 JO 37 23.4 | —0.32 


[Eph 13] 


Logarithm of 


Radius Vec- 


-— = tlt ot 


~~ ht lt et oe oe oe on | 


tet 


— = we bt — = mt lt let 


| en] 


—< pe = = 
ry . ry 


— = he lt 
e . 


~~ —t Pt tlt 
es ca 


tor, 


.296 6561 
.296 6800 
.296 7038 
.296 7276 
-296 7513 
.296 7750 
.296 7986 


296 8232 
296 8458 
296 8694 


.296 8930 
-296 9165 
-296 9399 
-296 9633 
-296 9866 


-297 0099 
-297 0331 
.297 0562 
-297 0793 
.297 1024 


297 1254 
.297 1484 
-297 1714 
-297 1943 
.297 2171 


-297 2399 


297 2627 


-297 2854 
.297 3080 


297 3306 


-297 3532 


297 3757 
297 3982 


-297 4206 
-297 4430 


-297 4653 
.297 4876 
-297 5098 
-297 5320 
-297 5541 


-297 5762 


.297 5982 
.297 6202 


-297 6421 
.297 6640 
.297 6858 
-297 7975 


HELIOCENTRIC CO-ORDINATES, 1913. 


URANUS. 
GREENWICH MEAN NOON. 


Logarithm of Distance from 
Earth 


At Date. 


1.316 7749 
1.317 4571 
1.317 7621 


1.317 6890 


I 


I 
I 
I 
I 
I 


I 
I 
I 


| aoe] 


= -— eS ht 


— = = ft lit 


— - bt 


I 
I 


I 
I 
I 
I 
i 


I 
I 


-_— < | oe oe | 
ry o e ° 


lt ed 
. 


.317 2384 


-316 4173 
-315 2420 
-313 7314 
-31I 9075 
-309 8010 
-307 4476 
.304 8837 
.302 1515 
I. 
.296 3778 


299 3000 


293 4353 
290 5285 
287 7134 
285 0424 


.282 5696 


.280 3484 
-278 4255 


276 8411 


.275 6336 
.274 8319 
-274 4527 
-274 5074 
-274 9986 | 
-275 9144 
.277 2348 
278 9344 
.280 9756 
.283 3133 
.285 8998 
.288 6834 
.291 6044 
.294 6058 
-297 6324 
.300 6257 
-303 5296 
.306 2952 
.308 8753 
311 2244 
-313 3054 
-315 0873 
-316 5412 
-317 6447 





At Intermedi- 
ate Date. 


1.317 1628 
1.317 6569 
1.317 7728 
1.317 5107 
1.316 8733 
1.315 8728 
1.314 5274 
1.312 8569 
1.310 8874 
1.308 6529 





1.306 1895 

1.303 §356 
| 1.300 7376 

1.297 8447 
| 1.294 9057 
1.291 9738 
1.289 1062 
1.286 3566 
1.283 7778 
1.281 4244 


:279 3471 
-277 5885 
276 1881 


275 1808 
.274 5887 


274 4253 
274 6989 
275 4045 
-276 5254 
.278 0393 
-279 9150 
282 1103 
284 5785 
287 2706 
.290 1304 


— = Ft hl lt ~~ st ll = elt ee 
e e s s. s . e e 


Lm! 


.296 1196 
-299 1369 
1.302 0920 
1.304 9327 
1.307 6114 
1.310 O812 
1.312 3004 
1.314 2356 
1.315 8569 
1.317 1377 
1.318 0608 


but 


HELIOCENTRIC CO-ORDINATES, 1913. 


NEPTUNE. 
GREENWICH MEAN NOON. 


Heliocentric 
Longitude, 
Mean Equinox | Motion. 

of Date. 





° ? ” 


114 34 5.0 
114 36 59.0 
114 39 53-0 
114 42 47.0 
114 45 40.9 


114 48 34.9 
114 51 28.9 


114 54 22.9 
114 57 16.8 


115 Oo 10.8 


115 3 4-7 
115 5 58.7 
115 8 52.6 
115 11 46.6 
II5 14 40.5 
115 17 34-4 
115 20 28.4 
115, 23 22.3 
I1§ 26 16.2 
115 29 10.2 


11S 32 4.1 
IIS 34 58.0 
115 37 51-9 
115, 40 45-9 
I1§ 43 39.8 


115 46 33-7 
II5 49 27.6 
II5 52 21.5 
II§ 55 15-4 
11§ 58 9.3 
116 I 3.2 
116 3 57.1 
116 6 51.0 
116 9 44.9 
116 12 38.7 
116 15 32.6 
116 18 26.5 
116 21 20.4 
116 24 14.2 
116 27. 8&1 
116 30 2.0 
116 32 55.9 
116 35 49.7 
116 38 43.6 
116 41 37.4 


116 44 31.3 
116 47 25.2 





Daily 





21.74 
21.74 


21.74 
21.74 
21.74 
21.74 
21.74 


21.74 
21.74 
21.74 
21.74 
21.74 


21.73 
21.73 
21.73 
21.73 
21.73 


21.73 
21.73 
21.73 
21.73 
21.73 


21.73 
21.73 











Reduc- 
tion to 


bb c0004 00 00d cco00d 000 0d 00004 0004 00004 co004 co008. 






| 


‘ ” 


Heliocentric | Daily 
Latitude. Motion 
| 


” 


29 52.9 +0.65 
29 47-7| 0.65 
29 42.5! 0.65 
29 37-4! 0.65 
29 32.2 0.65 
29 27.0 | +0.65 
29 21.8] 0.65 
29 16.7 | 0.65 
29 11.5 | 0.65 
29 6.3; 0.65 
29 1.1 | +0.65 
28 56.0] 0.65 
28 50.8! 0.65 
28 45.6] 0.65 
28 40.4] 0.65 
28 35.2 | +0.65 
28 30.1 | 0.65 
28 24.9! 0.65 
28 19.7] 0.65 
28 14.5| 0.65 
28 9.3 | +0.65 
28 4.1 0.65 
27 58.9] 0.65 
27 53-7 | 0-65 
27 48.6| 0.65 
27 43-4 | +0.65 
27 38.2] 0.65 
27 33.0] 0.65 
27 27.8] 0.65 
27 22.6] 0.65 
27 17.4 | +0.65 
27 12.2] 0.65 
27 7.0| 0.65 
27 1.8] 0.65 
26 56.6] 0.65 
26 51.4 | +0.65 
26 46.2] 0.65 
26 41.0] 0.65 
26 35.8| 0.65 
26 30.6] 0.65 
26 25.4 | +0.65 
26 20.2] 0.65 
26 15.0] 0.65 
26 9.8] 0.65 
26 4.5| 0.65 
25 §9-3 | +0.65 
25 54.1 | +0.65 


[Eph 13) 


Logarithm of 
Radius Vec- 
tor. 


1.476 8307 
1.476 8336 
1.476 8365 
1.476 8393 
1.476 8421 


1.476 8449 
1.476 8477 
1.476 8505 
1.476 8533 
1.476 8561 


1.476 8590 
1.476 8618 
1.476 8647 
1.476 8675 
1.476 8704 
1.476 8732 
1.476 8761 
1.476 8790 
1.476 8819 
1.476 8848 


1.476 8877 
1.476 8906 
1.476 8936 
1.476 8965 
1.476 8994 


1.476 9024 
1.476 9053 
1.476 9083 
1.476 9113 
1.476 9143 
1.476 9173 
1.476 9203 
1.476 9233 
1.476 9263 
1.476 9294 


1.476 9324 
1.476 9354 
1.476 9385 
1.476 9416 
1.476 9446 


1.476 9477 
1.476 9508 
1.476 9539 
1.476 9570 
1.476 9601 


1.476 9632 
1.476 9664 


Logarithm of Distance from 
Earth— 


At Date. 


1.462 5345 
1.462 3486 
1.462 4617 
1.462 8695 
1.463 5632 
1.464 5260 
1.465 7329 
1.497 1559 
1.468 7643 
1.470 5212 
1.472 3882 
1.474 3286 
1.476 3042 
1.478 2756 
1.480 2080 
1.482 0687 
1.483 8249 
1.485 4479 
1.486 9137 
1.488 1994 
1.489 2849 
1.490 1557 
1.490 8000 
1.491 2067 
1.491 3702 
1.491 2898 
1.490 9649 
1.490 3985 
1.489 6001 
1.488 5803 


1.487 3522 
1.485 9344 
1.484 3497 
1.482 6216 
1.480 7779 
1.478 8516 
1.476 8768 
1.474 8885 
1.472 9263 
1.471 0304 
1.469 2388 
1.467 5898 
1.466 1220 
1.464 8680 
1.463 8555 
1.463 1102 
1.462 6500 
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At Intermedi- 


ate Date. 


1.462 4041 
1.462 3680 
1.462 6291 
1.463 1814 
1.464 0124 
1.465 1006 
1.466 4192 
1.467 9391 
1.469 6266 
1.471 4432 


1.473 3516 
1-475 3145 
1.477 2927 
1.479 2487 
1.481 1494 
1.482 9618 
1.484 6546 
1.486 2019 
1.487 5804 
1.488 7682 


1.489 7479 
1.490 5069 
1.491 0335 
1.491 3190 
1.491 3605 


1.491 1579 
1.490 7114 
1.490 0277 
1.489 1171 
1.487 9913 
1.486 6656 
1.485 1615 
1.483 5020 
1.481 7122 
1.479 8229 
1.477 8682 
1.475 8819 
1.473 9016 
1.471 9677 
1.470 1192 
1.468 3940 
1.466 8311 
1.465 4664 
1.464 3299 
1.463 4481 
1.462 8437 
1.462 5300 
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Date. 
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12 
13 
14 


15 
16 


SUN’S CO-ORDINATES, 1913. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 


Xx 


True Equinox. 





0.331 1869) 0.339 4176 


Reduc. 
to 
Mean 
Eq’x of 
Jan. o. 


Noon. Midnight, | Noon. 
0.179 2378, +0.187 8326) + 80 
0.196 4133) 0.2049790| 71 
0.213 5289) 0.222 0624] 61 
0.230 5788; 0.239 0774, 5§2 
0.247 5575| 0.2560184| 43 
0.264 4593 40.272 8796) + 34 
0.281 2786) 0.289 6557} 25 
0.298 O101, 0.306 3411 16 
0.314 6480; 0.322 9302] + 7 


—- I 


0.347 6216|+0.355 7983] — 10 


0.363 9469] 0.372 0668 
0.380 1574] 0.388 2181 
0.396 2482| 0.404 2471 
0.412 2143) 0.420 1491 
0.428 0508'+0.435 9189 
0.443 7529, 9.451 §522 
0.459 3161| 0.467 0441 
0.474 7357) 0.482 3903 
0.490 0073! 0.497 5863 
0.505 1268 +0.512 6282 
0.520 0899] 0.527 5115 
0.534 8925| 0.542 2323 
0.549 5305} 0.556 7864 
0.563 9996) 0.571 1695 
0.578 2956,+0.585 3773 
0.592 4141] 0.599 4054 
0.606 3508, 0.613 2496 
0.620 1013 | 0.626 9052 


t 
0.633 $009) 0.640 3679 
0.647 0255, +0.653 6332 
0.660 1904! 0.666 6967 
0.673 1515| 0.679 5544 
0.685 9047) 0.692 2020 
0.698 4457 0.704 6353 
0.710 7703)+0.716 8502 
0.722 8746) 0.728 8430 
0.734 7549, 0.740 6099 
0.746 4074] 0.752 1470 


0.757 8283! 0.763 4510 


0.769 0146 40.774 5186 


0.779 9627, 0.785 3465 
0.790 6696! 0.795 9315 
0.801 1319, 0.806 2705 
0.811 3470 0.816 3609 











18 
26 
34 
42 

— 49 
56 
63 
70 
77 

— 84 
go 
96 
102 
108 
—113 
118 
122 
127 
131 
—135 
139 
142 
145 
148 
—I50 
152 
154 
156 
157 
—158 
158 
159 
159 
159 


0.821 3120 +0.826 1999} —158 
0.831 0244 +0.835 7852, —158 


Reduc 
Y to 
Mean 
True Equinox. Fax ° 


Noon. Midnight. | Noon. 


0.886 8932|-0.885 3963] —145 
0.883 8303} 0.882 1953} 145 
0.880 4913) 0.878 7185) 146 
0.876 8769] 0.874 9667] 146 
0.872 9881; 0.870 9412] 147 
-0.868 8262 —148 
0.864 3926 149 
0.859 6888 150 
0.854 7162 152 
0.849 4700 0.846 7573] 154 
0.843 9719, —0.841 1208] —156 
0.838 2042] 0.835 2223, 158 
0.832 1754} 0.829 0638) 161 
0.825 8878) 0.822 6476, 164 
0.819 3436) 0.815 9760| 167 
0.812 5451|- 0.809 0513 
0.805 4949] 0.801 87621 


0.798 1956, 0.794 4533; 
0.790 6496) 0.786 7849 
0.782 8595| 0.778 8736 


0.774 8277|—0.770 7220 
0.766 5569) 0.762 3326: 
0.758 0495] 9.753 7080 
0.749 3083] 0.744 8506 
0.740 3353} 0-735 7628 


0.731 1333|-0.726 4471, 
0.721 7046| 0.716 9062 
0.712 O§21| 0.707 1427 
0.702 1783| 0.697 1593 
0.692 0861] 0.686 9590 
0.681 7785 —0.676 5450 
0.671 2588) 0.665 9204 
0.660 5302} 0.655 0887, 


0.649 5962) 0.644 0533 
0.638 4603] 0.632 8178 


~—0.866 6433 
0.862 0744) 
0.857 2360 
0.852 1297 





—170 
173 
177 
181 
185 

—189 
193 
197 
202 
207 


—212 
217 
222 
227 
232 


—237 
243 
248 
253 
258 

0.627 1261|—-0.621 3858 

0.615 5973| 0.609 7612, 

0.603 8779) 9.597 9479 

0.591 9717} 0.585 9498 

0.579 8828, 0.573 7711: 

0.567 6152|—-0.561 4157; 

0.555 1731] 0.548 8879 296 

0.542 §607| 0.536 1920| 301 

0.529 7823| 0.523 4322! 306 

0.516 8421] 0.510 3127, 312 


D.503 7444-0497 1379| —317 
0.490 4936,—0.483 8121) —322 
[Eph 13] 


—264 
269 
274 
280 
285 

































Reduc. 
Z to 
Mean 
True Equinox. Bax of 


| Midurght. | Noon. 


384 7678 -0.384 1188 +372 
0.383 4398, 0.382 7307| 371 
0.381 9917| 0.381 2228) 370 
0.380 4240, 0.379 5954, 368 
0.378 7372| 9.377 8493| 366 
-376 9319|-0.375 9849| +364 
0.375 0085) 0.374.0027, 362 
0.372 9677; 0.371 9035| 360 
0.370 8102, 0.369 6878, 357 
0.368 5366, 0.367 3567| 354 
.366 1481|- 0.364 9109! +351 
0.363 6453| 0.362 3514] 347 
0.361 0292] 0.359 6790} 344 
0.358 3008, 0.356 8948! 340 
0.355 4611! 0.353 9999} 336 


—0.352 5112|—-0.350 9953] +332 
0.349 4522! 0.347 8821] 328 
0.346 2851) 0.344 6614] 324 
0.343 OIII} 0.341 3344, 319 
0.339 6314) 0.337 9023) 314 


—0.336 1471 —0.334 3660) +309 
0.332 5592! 0.330 7268) 304 
0.328 8689] 0.326 9857| 299 
0.325 0772| 0.323 1436) 294 
0.321 1851} 0.319 2017; 288 

-0.317 1936|-0.315 1609] +282 
0.313 1038] 0.311 0225| 276 
0.308 9170| 0.306 7874; 270 
0.304 6340) 0.302 4569} 264 
0.300 2562} 0.298 0322] 257 

—0.295 7850 —0.293 5147} +250 

0.291 2215; 0.288 9056] 243 

0.286 5672, 0.284 2065] 236 

0.281 8236) 0.279 4188] 229 

0.276 9923] 0.274 5443] 222 

.272 0749|—-0.269 5844 

0.267 0729] 0.264 5407 

0.261 9881] 0.259 4152 

0.256 8223! 0.254 2095 

0.251 5771} 0.248 9253 


246 2543|-0.243 5°44 
| 








+214 
206 
198 
190 
182 


+174 
166 


158 

149 

141 
+132, 
+123 


0.240 8558) 0.238 1288 
0.235 3835, 0.232 6202) 
0.229 8392] 0.227 0406, 
0.221 3919' 


-218 5422|-0.215 6760 


.212 7934|-0.209 8947; 


0.224 2248 


Date. 





an] 













831 0244|+0.835 7852 
0.840 4819] 0.845 1143 
0.849 6820) 0.854 1848 
0.858 6224) 0.862 9946 
0.867 3012] 0.871 5418 


875 7162/+0.879 8241 
0.883 8652; 0.887 8393 
0.891 7461; 0.895 5853 
0.899 3566 0.903 0597 
0.906 6943 


.913 7570'+0.917 1846 
0.920 §426| 0.923 8307 
0.927 0487| 0.930 1962 
0.933 2730) 0.936 2790 
0.939 2138] 0.942 0772 
944 8691|+0.947 5891 
0.950 2371} 0.952 8128 
0.955 3160) 0.957 7466 
0.960 1044! 0.962 3893 
0.964 6010) 0.966 7394 
.968 804 3|+0.970 7956 
0.972 7132) 0.974 557° 
0.976 3269| 0.978 0229 
0.979 6451) 0.981 1925 
0.982 6661| 0.984 065 









0.987 8157] 0.988 9171 
0.989 9440; 0.990 8964 


0.995 4805| 0.995 8380. 
0.996 1214| 0.996 3308 
0.996 4661) 0.996 5273 
0.996 §145| 0.996 4277 





0.986 2675] 0.985 0016 
0.983 6625] 0.982 2503 
0.980 7651| 0.979 2070 





SUN’S CO-ORDINATES, 1913. 201 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 





























































Reduc Reduc. 
x to Y Z to 
pican Bling 
q’xo ‘ "xO 
True Equinox. Jen. o True Equinox. True Equinox. Jan 5 
Noon. | Midnight. | Noon. Noon. Midnoght. Noon. Midnighi. Noon. 
















































.212 7934|-0.209 8947) +123 
0.206 9802} 0.204 0499| I14 
0.201 1043} 0.198 1434] 105 
0.195 1676] 0.192 1770} 96 
0.189 1719] 0.186 1525} 87 


490 4936 —0.483 8121 
0.477 0939 0.4/0 3395 
0.463 5495 9.456 7243) 332 
0.449 8645' 0.442 9706) 337 
0.436 0432] 0.429 0827/ 342 

} 
-422 0896 —0.415 0644) —347 
0.408 0075; 0.400 9195) 352 
0.393 8009! 0.386 6522, 357 
0.379 4740' 0.372 2666] 362 
0.365 0306, 0.357 7666; 366 
-350 4750 —0.343 1565) —371 
0.335 8116) 0.328 4408] 375 
0.321 0447: 0.313 6238} 379 
0.306 1788, 0.298 7101} 383 
0.291 2184 0.283 7043} 387 


.183 1189/—0.180 0714] + 77 
0.177 O102| 0.173 9355| 68 
0.170 8475] 0.167 7465; 58 
0.164 6326) 0.161 5060; 49 


0.910 2602 0.158 3671] 0.155 2160! 39 


| 
.152 0530|-0.148 8782| + 30 
0.145 6919] 0.142 4943) 20 
0.139 2857] 0.136 0663) 11 
0.132 8364] 0.129 5962 
0.126 3460} 0.123 0860 


0.119 8165|—0.116 5377, — 18 
0.113 2500] 0.109 9535} 28 
0.106 6486] 0.103 3354: 38 
0.100 0143] 0.096 6855, 48 
0.093 3494] 0.090 0062; 58 
086 6561/-0.083 2995] — 68 
0.079 9365} 0.076 5675; 78 
0.073 1927] 0.069 8124} 88 
0.066 4270} 0.063 0366, 98 
0.059 6417| 0.056 2423! 108 
052 8389|-0.049 4317, —118 
0.046 0209} 0.042 6068) 128 
0.039 1897] 0.035 7698} 138 





276 1683/-0.268 6111! —391 
0.261 0332, 0.253 4352| 395 
0.245 8178, 0.238 1817] 399 


0.230 5273! 0.222 8553) 403 
0.215 1662| 0.207 4608| 407 


.199 7396|-0.192 0033) —410 
0.184 2524, 0.176 4877, 413 
0.168 7097, 0.160 9IQI 
0.153 1165. 0.145 3025 419 
0.137 4778) 0.129 6429, 422 


0.121 7986,- 0.113 9453] —425 
0.106 0838] 0.098 2147| 428 


0.090 3385) 0.082 4559) 431 





0.991 7744] 0.992 §780} 38 7 0.074 5675; 0.066 6738, 434 | 0.032 3475) 0.028 9229) 148 
0.993 3072| 0.993 9621} 30] 0.058 7755) 0.050 8732} 436 | 0.025 4964) 0.022 0682| 157 
.994 5426/+0.995 0487] — 22 .042 9675|—0.035 0589' —438 F-0.018 6385 —0.015 2076 —167 





0.011 7758] 0.008 3432 177 


0.027 1480) 0.019 2353] 440 
—0.004 9101|—0.001 4768; 187 


—O.OIT 3214|—0.003 4068) 442 
+0.004 5078/+0.012 4220! 444 
0.020 3352| 0.028 2470} 446 


0.001 9566/+0.005 3898' 196 
0.008 8225] 0.012 2 * 206. 











.996 2669)|+0.996 0322] + 19 H-0.036 1568)+0.044 0639! —448 [+0.015 6858'+0.019 1159] —215 
0.995 7236| 0.995 3411 28 | 0.051 9679} 0.059 8682] 449 F 0.022 5446) 0.025 9718] 224 
0.994 8848] 0.994 3547| 37 | 0.067 7642] 0.075 6555} 450 f 0.029 3971| 0.032 8205) 233 
0.993 7508] 0.993 0731] 46 | 0.083 5415{ 0.091 4216) 451 | 0.036 2415! 0.039 6600, 242 
0.992 3217] 0.991 4967} 56] 0.099 2952| 0.107 1618] 452 F 0.043 0757) 0.046 4884) 251 

.990 §980!+0.989 6256) + 65 HO.115 0207|+0.122 8714] —453 F+0.049 8978 +0.053 3037! —260 
0.988 5797] 0.987 4603} 75 | 0.130 7134| 0.138 5461| 453 | 0.056 7059) 0.060 1041| 269 


0.063 4980] 0.066 8874) 278 
0.070 2719) 0.073 6514} 287 
0.077 0255| 0.080 3941| 296 
083 7568 +0.087 1135} —305 
0.090 4638 +0.093 8075; —314 


0.146 3688] 0.154 1809] 454 
0.161 9818] 0.169 7711] 454 
0.177 5480} 0.185 3121| 455 
+0.193 0627 /+0.200 7990| —455 

.208 §207,+0.216 2271| —455 


[Eph 13] 


105 


977 §761\+0.975 8724 +116 
974 0962|+0.972 2477, +126 











202 SUN’S CO-ORDINATES, 1913. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 



























Y Reo, Z rv 
Mean | Mean 
Date. True Equinox.  [F2*94  TrueHquinox. [Ha xof 
Noon. Midnight. | Noon.|} Noon. | Midnight. | Noon. 
Apr. 1 +-0.980 7651 0.177 §480/+0.185 3121] —455 H-0.077 0255,+0.080 3941' —296 
24 0.977 5761) 0. 0.193 0627] 0.200 7990] 455 | 0.083 7568) 0.087 1135] 305 
3] 0.974 0962} oO. 0.208 5207] 0.216 2271] 455 | 0.090 4638) 0.093 8075) 314 
4] 0.970 3270} ©. 0.223 9176, 0.231 5917] 455 | 0.097 1443] 0.100 4740] 323 
5 0.239 2487] 0.246 8881} 455 | 0.103 7962| 0.107 1108} 331 
6 0.254 5092|/+0.262 1115| —455 }+-0.110 4174/+0.113 7159| —339 
7 0.269 6943| 0.277 2571] 454 § 0.117 0060] 0.120 2873] 347 
8 0.284 7992| 0.292 3202] 454 | 0.123 5597| 0.126 8229] 355 
9 0.299 8194] 0.307 2964] 453 | 0.130 0766] 0.133 3206, 363 
10 0.314 7506] 0.322 1812] 452 | 0.136 5547] 0.139 7786] 370 
II 0.329 5878/+0.336 9698) —451 HH-0.142 9920|+0.146 1947] —377 
12 0.344 3267] 0.351 6580] 449 } 0.149 3864] 0.152 5670) 384 
13 0.358 9631) 0.366 2415] 447 | 0.155 7361] 0.158 8937| 391 
14 0.373 4928] 0.380 7164] 445 | 0.162 0394! 0.165 1731] 398 
15 0.387 9118] 0.395 0785] 444 } 0.168 2945] 0.171 4034) 405 
16 0.402 2160]+0.409 3239] —442 HH-0.174 4997|+0.177 5831! —412 
17 0.416 4018) 0.423 4492) 441 J 0.180 6534] 0.183 7104) 419 
18 0.430 4655| 9.437 4504; 439 | 0.186 7540) 0.189 7839) 425 
19 0.444 4033) 0.451 3239] 437 J 0.192 7999] 0.195 8020) 431 
20 0.458 2117] 0.465 0663] 434 | 0.198 7898) 0.201 7632) 437 
21 +0.471 8872|+0.478 6739] —432 JH-0.204 7221/+0.207 6661] —443 
22 0.485 4261| 0.492 1433] 430 f 0.210 5952] 0.213 5091] 449 
23 0.498 8250) 0.50§ 4708] 427 | 0.216 4077} 0.219 2908] 455 
24 0.512 0802] 0.518 6528] 424 ] 0.222 1581] 0.225 0094) 460 
25 0.525 1881| 0.531 6856, 421 | 0.227 8446) 0.230 6635} 465 
26 0.538 1449/+0.544 5655] —418 40.233 4658)/+0.236 2513] —470 
27 0.550 9470] 0.557 2888; 414 | 0.239 O199| 0.241 7713] 475 
28 0.563 5905| 0.569 8517] 410 | 0.244 5054] 0.247 2219] 480 
29 0.576 0718] 0.582 2504/ 406 | 0.249 9207] 0.252 6015] 484 
30 0.588 3871! 0.594 4814, 402 | 0.255 2641| 0.257 9083] 488 
May 1 0.600 5328/+0.606 §409] —397 [+0.260 5339|+0.263 1407| —492 
2 0.612 5052] 0.618 4254| 392 | 0.265 7286] 0.268 2973] 496 
3 0.624 3010) 0.630 1315| 387 | 0.270 8467| 0.273 3765] 499 
4 0.635 9165| 0.641 6555| 382 | 0.275 8865] 0.278 3766] 502 
5 0.647 3481| 0.652 9939| 377 | 0.280 8465/ 0.283 2961] 505 
6 0.658 5924/+0.664 1432) —372 10.285 7251|+0.288 1335| —508 
7 0.669 6459| 0.675 1001] 366 } 0.290 5210] 0.292 8874] 511 
8 0.680 5054) 0.685 8615) 360 | 0.295 2325] 0.297 5562] 513 
9 0.691 1680] 0.696 4245| 354 | 0.299 8583] 0.302 1387} 515 
10 0.701 6306] 0.706 7859} 348 | 0.304 3972) 0.306 6337| 517 
II 0.711 8902 +0.716 9431) —342 0.308 8480)/+0.311 0400) —519 
12 0.721 9442} 0.726 8932| 335 ] 0.313 2094] 0.315 3562; 521 
13 0.731 7899] 0.736 6339] 328 | 0.317 4802] 0.319 5813] 522 
14 0.741 4249] 0.746 1628] 321 | 0.321 6594] 0.323 7145] 523 
T5 0.750 8471) 0.755 4776} 314 | 0.325 7463] 0.327 7548) 524 


16 10.580 0869/+0.573 1610, +700 }+-0.760 0541 +0.764 5762| —306 10.329 7398/+0.331 7OI2| —525 
17 (10.566 1945'+0.559 1880: +715 +0.769 0438.40.773 4565! —298 14-0.333 6390!+0.335 5530: —525 
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SUN’S CO-ORDINATES, 1913. 203 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 
















































































Red Red Reduc 
to Y to Z to 
Mean Mean Mean 
TrueEquinox,  [EI*0% = true Equinox. = |[RA*°4 true Equinox, Ea’ x of 
Midnight. | Noon. Noon. Midnight. | Noon. Noon. Midnight. | Noon. 


es Eee 





566 1945/+0.559 188014 715 
0.552 1420] 0.545 0569] 730 
0.537 9332] 9-539 7714, 745 
0.523 5720] 0.516 33541 760 
0.509 0621] 0.501 7527; 775 
494 4075) +0.487 0271/+ 790 
0.479 6120] 0.472 1627) 805 
0.464 6796] 0.457 1632, 820 
0.449 6141] 0.442 0328 835 
0.434 4198} 0.426 7756, 850 
419 1008:+0.411 3959|+ 865 
0.403 6614} 0.395 8979| 879 
0.388 1059} 0.380 2860; 894 
0.372 4387| 0.364 5646; 908 
0.356 6643) 0.348 7383) 923 
.340 7872 +0.332 8116'+ 937 
0.324 8121] 0.316 7892; 951 
0.308 7436| 0.300 6760; 965 
0.292 5869) 0.284 4769) 979 
0.276 3466] 0.268 1967} 992 
.260 0278/+0.251 8406 +1006 
0.243 6357] 0.235 4137; 1019 
0.227 1753| 0.218 9211! 1032 
0.210 6517} 0.202 3677' 1045 
0.194 0698) 0.185 7586) 1058 
177 4347\+0.169 0986/+1071 
0.160 7510} 0.152 3925, 1083 
0.144 0237] 0.135 6451} 1095 
0.127 2574| 0.118 8611! 1107 
0.110 4567| 0.102 0448 I119 


-769 0438'+0.773 4565 | —298 [40.333 6390|+0.335 5530] —525 
0.777 8142] 0.782 1165, 290 | 0.337 4432 
0.786 3632) 90.790 5541| 282 | 0.341 I515 
0.794 6888] 0.798 7672} 273 | 0.344 7629 
0.802 7889] 0.806 7537, 264 | 0.348 2766 
810 6614/+0.814 5117| —255 351 6917|+0.353 3620) —523 
0.818 3044] 0.822 0391! 245 | 0.355 0074] 0.356 6276, 522 
0.825 7157, 0.829 3337| 235 | 0.358 2227| 0.359 7924| 521 
0.832 8930| 0.836 3933] 225 | 0.361 3367| 0.362 8554] 520 
0.839 8343} 0.843 2159) 215 | 0.364 3485] 0.365 8157/ 518 
846 5377|+0.849 7995| —204 +:0.367 2571/4-0.368 6724| —516 
0.853 OO11| 0.856 1422} 193 | 0.370 0616] 0.371 4246] 514 
0.859 2225) 0.862 2419} 182 | 0.372 7613} 0.374.0715| 512 
0.865 2001} 0.868 0968] 170 | 0.375 3552| 0.376 6122} 510 
0.870 9319} 0.873 7051) 158 | 0.377 8424] 0.379 0458) 507 
876 416214+-0.879 0650) —146 0.380 2222/+0.381 3716] - 504 
0.881 6513] 0.884 1750) 133 } 0.382 4939] 0.383 5889} 500 
0.886 6357} 0.889 0333] 120 | 0.384 6566) 0.385 6968) 496 
0.891 3675! 0.893 6382] 107 | 0.386 7096} 0.387 6948) 492 
0.895 8453} 0.897 9886; 94 | 0.388 6523) 0.389 5822] 488 


.900 0680|+0.902 0834 — 80 1+-0.390 4843/+0.391 3586, —484 
0.904 0346} 0.905 9216) 66 | 0.392 2049] 0.393 0233) 479 
0.907 7442) 0.909 5022/ 52 | 0.393 8137] 0.394 5761) 474 
0.911 1956} 0.912 8243} 38 ] 0.395 3105] 0.3960168) 469 
0.914 3883) 0.915 8874; 23 | 0.396 6950) 0.397 3451; 464 
+0.917 3217/+0.918 6912| — 8 HH-0.397 9670/+0.398 5608) —459 
0.919 9958) 0.921 2354) + 7 | 0.399 1264] 0.399 6638) 453 
0.922 4101| 0.923 5197| 23 | 0.400 1731] 0.4006541| 447 
0.924 5643] 0.925 5438) 39 | 0.401 1069] 0.401 5315/ 441 
0.926 4581! 0.927 3073} 55 | 0.401 9279] 0.402 2961| 435 
.928 0914/+0.928 8103] + 72 .402 6361|+0.402 9478] —429 
0.929 4641) 0.9300527| 89 | 0.403 2313] 0.403 4865| 422 
0.930 §761| 0.931 0343} 106 J 0.403 7135] 0.403 9122| 415 
0.931 4272] 0.931 7547| 123 J 0.404 0826] 0.404 2247) 408 
0.932 0169] 0.932 7136) 140 | 0.404 3385] 0.404 4240, 400 
932 3449;+0.932 4109, +158 F+0.404 4811/+0.404 5099] —392 
0.932 4115] 0.932 3466) 176 § 0.404 5103] 0.404 4823) 384 
0.932 2161) 0.932 0201) 194 | 0.404 4259] 0.404 3412| 376 
0.931 7587) 0.931 4318 213 | 0.404 2281| 0.404 0866; 368 
0.931 0394) 0.930 5815| 232 | 0.403 9167] 0.403 7184) 359 

-930 0580,+0.929 4690) +251 [+0.403 4916|+0.403 2364) —350 
0.928 8145! 0.928 0946] 270 | 0.402 9528] 0.402 6408] 341 
0.927 3092} 0.926 4584] 289 | 0.402 3004| 0.401 9316) 332 
0.925 5423) 0.924 5608] 309 | 0.401 5344] 0.401 1088} 323 












093 6261'+0.085 2010'+1130 
0.076 7701) 0.068 3339! 1141 
0.059 8929] 0.051 4477) 1152 
0.042 9989| 0.034 54701 1163 
0.026 0927| 0.017 6364| 1173 
009 1787/+0.000 7201/+1183 
007 7388|—0.016 1975] 1193 
0.024 6553] 0.033 I117| 1202 
0.041 5660} 0.050 0177) 1211 
0.058 4663) 0.066 9112) 1219 


075 3517|—0.083 7873/+1227 
0.092 2174| 0.100 6413} 1235 
0.109 0584) 0.117 4682] 1242 
0.125 8701) 0.134 2634) 1249 








30] 0.142 6476) 0.151 0220) 1255 | 0.923 5139; 0.922 4017) 329 | 0.400 6548] 0.4001724' 314 
«159 3861/—-0.167 7391, +1261 10.921 2243/+0.919 9817| +349 [+-0.399 6617/+0.399 1227) —305 
2 £-0.176 0804'—0.184 4094'+1267 10.918 6740'+0.917 3013! +370 10.398 55541+0.397 9599 —295 
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204 SUN’S CO-ORDINATES, 1913. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 


Reduc. 'Reduc Reduc 
x to Y to Z 
Mean Mean Mean 


True Equinox. Eq’xo True Equinox, Eq’xo True Equinox. Eq'x of 


Date. Jan, o. Jan. o. 








Noon. | Midwight. | Noon. Noon. | Midnight. \ Noon. 
159 3861/~0.167 7391 +1261 0.921 2243/+0.919 9817 + 349 
0.176 0804 0.184 4094, 1267 § 0.918 6740] 0.917 3013. 370 
0.192 7255| 0.201 0280) 1272 | 0.915 8636) 0.914 3611; 391 
0.209 3163! 0.217 §898| 1277 | 0.912 7939] 0.911 1620) 412 
0.225 8477] 0.234 0895] 1281 f 0.909 4656] 0.907 7048 433 


.242 3145|—O.250 5221|+1285 H-0.905 8798/+0.903 9907, + 454 
0.258 7117| 0.266 8828, 1289 | 0.902 0378] 0.900 0212 475 
0.27§ 0347) 0.283 1668) 1292 | 0.897 9412) 0.895 7978, 496 
0.291 2785! 0.299 3692] 1295 | 0.893 5913| 0.891 3218) 517 
0.307 4384, 0.315 4856, 1297 | 0.888 9896) 0.886 5949) 539 
-323 5101|—-0.331 5114,+1299 +0.884 1378/+0.881 6186)/+ 561 
0.339 4891] 0.347 4425 1299 | 0.879 0376) 0.876 3950, 583 
0.355 3712| 0.363 2746, 1300 0.873 6909] 0.870 9256) 605 
0.371 1521] 0.379 0033' 1300] 0.868 0992/ 0.865 2120} 627 


0.386 8277] 0.394 6247 1300 | 0.862 2642] 0.859 2560) 649 


Noon, Midnight. | Noon. 


















































.399 6617/4+0.399 1227| —305 
0.398 5554| 9.397 9599} 295 
0.397 3362) 0.396 6844] 285 
0.396 0044! 0.395 2963} 275 
0.394 5602} 0.393 7961] 265 


-393 0041)/+0.392 1843) —254 
0.391 3368] 0.390 4616] 243 
0.389 5589, 0.388 6287) 232 
0.387 6710, 0.386 6861} 221 
0.385 6740, 0.384 6348] 210 
+0.383 5686/+0.382 4754| —199 
0.381 3554| 0.380 2087; 188 
0.379 0354| 0.377 8355) 176 
0.376 6092} 0.375 3565] 164 
0.374 0776) 0.372 7725) 152 


E 
‘< 
bud 
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nd 


16 +-0.402 3939|-0.410 1348,+1299 [10.856 1875|+0.853 0591|+ 671 HO.371 4413/+0.370 0841) —140 
17] 0.417 8468] 0.425 5295| 1297] 0.849 8709] 0.846 6232} 693 | 0.368 7011] 0.367 2923) 128 
18 0.365 8578] 0.364 3976 116 





0.433 1824] 0.440 8049! 1295 | 0.843 3161) 0.839 9498 715 
0.448 3966] 9.455 9509) 1292 | 0.836 5246] 0.833 0406, 737 


0.463 4853] 0.470 9813) 1289] 0.829 4982] 0.825 8974; 760 


.478 4444|-0.485 874141285 0.822 2385/+0.818 5218+ 782 
| 


0.493 2698] 0.500 6311) 1281 | 0.814 7474] 0.8109156, 804 
0.§07 9574] 0.515 2482) 1276] 0.807 0267/ 0.803 0808, 826 
0.522 §030| 0.529 7213) 1270] 0.799 0783) 0.795 0193! 848 
0.536 9025| 0.544 0402) 1264 | 9.790 9040] 0.786 7328] 870 

551 1517|-0.558 2187 +1258 [+0.782 5058|+0.778 2234 + 892 
0.565 2465| 0.572 2346] 1251 | 0.773 8857) 0.769 4931) 914 
0.579 1826] 0.586 0898! 1244] 0.765 0459] 0.760 5443) 936 
0.592 9558] 0.599 7800) 1236] 0.755 9886] 0.751 3791) 958 
0.606 5619] 0.613 3009) 1228 f 0.746 7161] 0.741 9999] g8o0 


0.362 9119] 0.361 4007/ 103 
0.359 8641] 0.358 3022] 90 
0.356 7152/+0.35§ 1031] — 77 
0.353 4660} 0.351 2040 64 
0.350 1172] 0.348 4056] 51 
0.346 6695] 0.344 9089, 38 
0.343 1239] 0.341 3146, 25 
+0.339 4810 +0.337 6234) — 12 
0.335 7418! 0.333 8364) + 1 
0.331 9072) 0.329 9544, 14 
0.327 9781| 0.325 9784] 28 
0.323 9554| 0.321 9092; 941 
+0.319 8401|+0.317 7482] + 55 





0.286 1553) 150 
0.281 3068' 164 


0.276 3790.-=—s-:1178 
.273 8858:+0.271 3734 +192 
| 


0.288 5494 
0.283 7410 
0.278 8527 


0.708 8851| 0.714 8685] 1138 f 0.665 1136, 0.659 5960; 1148 
0.720 8007] 0.726 6814) 1124] 0.654 0318) 0.648 4214) 1168 
0.732 5102| 0.738 2867} 1110] 0.642 7652] 0.637 0637; 1188 
.744 0105|—-0.749 6813/+1095 [+0.631 3172, +0.625 5262,+1207 
0.755 2986] 0.760 8621} 1079] 0.619 6910; 0.613 8121 1226 
0.766 3715| 0.771 8263| 1063 | 0.607 8899] 0.601 9248) 1245 
0.777 2262| 0.782 5708] 1046] 0.595 9172| 0.589 8676| 1263 
0.787 8599] 9.793 0930] 1029 f 0.583 7763 0.577 6437, 1282 
.798 2698|—0.803 3900/+1012 H#+0.571 4703 +0.565 2504 +1301 .247 9227, +0.245 2271) +262 
808 4532|-0.813 4590]/+ 994 H0.559 0025/+0.552 7089 +1319 [40.242 51421+0.239 7841); +276 
[Eph 13] 





31 [-0.619 9964|—0.426 6480 +1219 40.737 2308/+0.732 4091;+1001 

Aug. 1} 0.633 2552} 0.639 8174] 1209 | 0.727 5353| 0.722 6096] 1023 | 0.315 6337| 0.313 49661 68 
21 0.646 3340] 0.652 8045] 1199] 0.717 6325] 0.712 6042! 1045 J 0.311 3371) 0.309 1553) 82 
3], 0.659 2284] 0.665 6052) 1188 J 0.707 5250) 0.702 3956) 1066 0.306 9515] 0.304 7259 95 
4] 0.671 9345] 0.678 2158] 1176] 0.697 2162| 0.691 9873! 1087 [ 0.302 4786) 0.300 2098. 109 
5 [-0.684 4485|—0.690 6323/+1 164 [+0.686 7092'+0.681 3824/41 108 0.297 9196,+0.295 6083) +122 
6] 0.696 7666| 0.702 8510] 1151 | 0.676 0072) 0.670 5841; 1128 0.293 2761) 0.290 9231) 136 
7 
8 
9 





0.268 8419 0.266 2914! 206 
0.263 7221} 0.261 1342, 220 


0.258 5280, 0.255 9036 234 
0.253 2611; 0.250 6008) 248 











Date. 





SUN’S CO-ORDINATES, 19138. 
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FOR GREENWICH MEAN NOON AND MIDNIGHT. 



































| 
Redu Reduc. 
x to Y to 
Mean Mean 
True Equinox. Bax be True Equinox. Eas 
Noon. Midnight. | Noon.{ Noon. | Midnight. | Noon. 












































559 0025 +0.552 7089 +1319 
0.546 3760, 0.540 0044 1337 
0-533 5944) 0.527 1463) 1354 
0.520 6607, 0.514 1380 1371 
0.507 5785, 0.500 9826! 1388 
494 3509 +0.487 6837'+1404 
0.480 9815. 0.474 2447| 1420 
0.467 4738! 0.460 6692| 1436 
0.453 8314) 0.446 9608) 1450 
0.440 0578; 0.433 1230} 1465 
426 1567/+0.419 1595/ +1480 
0.412 1318) 0.405 0742 
0.397 9871 0.390 8710 
0.383 7265 0.376 §541) 1522 
0.369 3543, 0.362 7277) 1534 


354 8748/+0.347 5961) +1546 
0.340 2923) 0.332 9637, 1558 
0.325 6111, 0.318 2350! 1570 
0.310 8360! 0.303 4149! 1581 
0.295 9772 0.288 5084! 1592 

.281 0240'+0.273 5196 +1603 
0.265 9957| 0.258 4528) 1613 
0.250 8915] 0.243 3124) 1622 
0.235 7160, 0.228 1030, 1631 
0.220 4738, 0.212 8289 1639 
.205 1690,+0.197 4945 +1647 
0.189 8060 0.182 1040! 1655 
0.174 3890, 0.166 6616 1662 
0.3158 9223| O.151 1716 1668 
0.143 4100) 0.135 o38t 1674 
0.127 8565 +0.120 0656 +1679 

| 


-808 4532|-0.813 4590° +994 
0.818 4070] 0.823 2970, 976 
0.828 1285] 0.832 90131 957 
0.837 6150 938 


0.842 2693. 
0.846 8637] 0.851 3980 918 
+898 


877 
856 


.855 8717|-0.860 2846 
0.864 6363] 0.868 9264 
0.873 1547| 0.877 3207 
0.881 4241) 0.885 4646, 
0.889 4419] 0.893 3556 


.897 2053'—0.900 9907) 
0.904 71 15| 0.908 3673 
0.911 9577) 0.915 4825 
0.918 9413} 0.922 3338 
0.925 6597) 0.928 9187: 
.932 1 105 —0.935 2347 
0.938 291 2| 0.941 2796 
0.944 1998) 0.947 05 14) 
0.949 8343) 0.952 5482| 
0.955 1929, 0.957 7082) 
.g6o 2741/-0.962 7103 
0.965 0767; 0.967 3730) 
0.969 5991| 0.971 7550, 483 
0.973 8405! 0.975 8555, 455 
9.977 7998; 0.979 6733, 427 
.981 4759 —0.983 2074, +399 
0.984 8678 0.986 4569| 370 
0.987 9746, 0.989 4208) 341 
0.990 7954, 9.992 0983) 312 
0.993 3294] 0.994 4886, 282 


995 5757,—0.996 5906 
0.997 5333| 9.998 4037 
0.999 2016, 0.999 9270 
1.000 5798) 1.001 1599 





+789 
766 
742 
718 
693 
+668 
643 
617 
591 
565 
+538 
511 





Ow ON AN WwW HK 


+252 
222 
192 
161 
130 
+ 99 
68 


0.112 2659 0.104 4580, 1684 
0.096 6424) 0.088 8198 1689 
0.080 9905} 0.073 1551 1693 


0.065 3142! 0.057 4683) 1697 


049 6180;+0.041 7638 +1700 
0.033 9063) 0.026 0460! 1703 
0.018 1834/+0.010 3192, 1705 
002 4538|—-0.00§ 4121 1706 
.O13 2779; 0.021 1432! 1707 
029 0072|—0.036 8694' +1708 
0.044 7293| 0.052 5862! 1708 
0.060 4396| 0.068 2887) 1707 
0.076 1329] 0.083 9717} 1707 
0.091 8044] 0.099 6303) 1706 
.107 4489 —0.115 2594/+1704 
123 0613|-0.130 8540\+1701 


{Eph 13] 


1.003 1088 
1.003 1728 
1.002 9430 
1,002 4189 


1.001 0797 
0.999 8175 
0.998 2597 
0.996 4065 
.994 2578/—0.993 0728) —222 

—0.990 4816, —255 





Reduc. 
Z to 
Mean 
True Equinox. ax of 


Noon. Midnight. | Noon. 








0.242 5142/+0.239 7841, +276 
0.237 0370] 0.234 2731] 290 
0.231 4925} 0.228 6954] 304 
0.225 8820] 0.223 0525) 318 
0.220 2071] 0.217 3460, 331 


0.214 4693)+0.211 5771| +345 
0.208 6697) 0.205 7473} 359 
0.202 8101| 0.199 8582] 373 
0.196 8919] 0.193 9113) 387 
0.190 9166: 0.187 9080; 401 
0.184 8858 +0.181 8501] +414 
0.178 8012, 0.175 7392| 427 
0.172 6644, 0.169 5770) 440 
0.166 4772] 0.163 3653| 453 
0.160 2415] 0.157 1060] 466 
0.153 9591|+0.150 8010) +479 
0.147 6319] 0.144 4522] 492 
0.141 2620] 0.138 0617} 505 
0.134 8515] 0.131 6316] 518 
0.128 4023) 0.125 1638] 531 


0.121 9164/+0.118 6604) +543 
O.115 3960] 0.112 1234] 556 
0.108 8429] 0.105 5547| 568 
0.102 2591} 0.098 9562; 580 
0.095 6464) 0.092 3298) 592 
0.089 0068 +0.085 6775) +604 
0.082 3421; 0.079 0008) 616 
0.075 6541] 0.072 3019] 627 
0.068 9446, 0.065 5824] 638 
0.062 2154) 0.058 8440) 649 


0.055 4683/+0.052 0886} +660 
0.048 7051; 0.045 3180) 671 
0.041 9276; 0.038 5341} 682 
0.035 1378} 0.031 7388] 692 
0.028 3374] 0.024 9338] 702 
0.021 §282/+0.018 1209 
0.014 7121} O.O1I 3021] 722 
0.007 8910,+0.004 4792) 732 
0.001 0668 -0.002 3458] 741 
0.00§ 7585, 0.009 1709} 750 
0.012 5829/-0.015 9942] +759 
0.019 4044; 0.022 8133] 768 
0.026 2207] 0.029 6263] 776 
0.033 0298} 0.036 4309] 784 
0.039 8294) 0.043 2249] 792 
0.046 6173/-0.050 0062] +799 
0.053 3914:—-0.056 7725] +806 





+712 


206 


Date. 





00 eX A MmAAW DN 


= 


® Wn NN HD HD WN NN DN WN Bw Bw SS SH Olt 
~ OO MON AMAW DH ODO DON A NRW DBD 


Nov. 1 


Oo On AM wh b 


a ee | 
2 WwW KH O 


15 
16 





SUN’S CO-ORDINATES, 1913. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 


True Equinox. 


Noon. | Midnighi. 





jan. o. 


Noon. 





0.991 8140—0.990 4816|— 255 


0.989 0757; 0.987 5964 
0.986 0438) 0.984 4181 
0.982 7193, 0.980 9477 


0.979 1033] 0.977 1863 





0.975 1970|-0.973 1354 — 


0.971 0017] 0.968 7962 
0.966 5189] 0.964 1701 
0.961 7499] 9959 2585 
0.956 6960) 0.954 0627 

















Red Red 
Y to Z to 
True Equinox. ax 5 True Equinox Ha of 
Noon. | Midnight. | Noon. Noon. | Midnight. | Noon 
.123 0613, —0.130 8540/+1701 F-0.053 3914/-0.056 7725| +806 


288 
321 
354 
387 
420 
454 
488 
522 
556 


0.951 3587|-0.948 5842|— 589 


0.945 7394| 0.942 8245 
0.939 8397] 0.936 7852| 
0.933 6611| 0.930 4677 


0.927 2052] 0.923 8737, 


623 
656 
690 
723 


0.920 4735|—0.917 0048|— 757 


0.913 4678} 0.909 8627! 
0.906 1897| 0.902 4490 
0.898 6409, 0.894 7655 
0.890 8231} 0.886 8138 


—0.882 7380|—0.878 5958 — 


0.874 3876 
0.865 7738 
0.856 8984 
0.847 7636 


0.870 1135, 
0.861 3687 
0.852 3633 
0.843 0997, 





0.838 3719|-0.833 S079] 114 


0.828 7257! 0.823 8079 
0.818 8274! 0.813 7847 
0.808 6801] 0.803 5140 
0.798 2869] 0.792 9991 
0.787 65 10!-0.782 2431 
0.776 7759] 0.771 2496: 
0.765 6649] 0.760 0221 
0.754 3218) 0.748 5643 
0.742 7501} 0.736 8797 


79° 
824 
857 
891 
924 
958 
991 
1025 
1058 


1124 
1157 


11g0 
1223 


—1255 


1288 
1320 
1352 
1384 


0.730 9536|—0.724 9723/1416 


0.718 9361| 0.712 8456 
0.706 7O11| 0.700 5032 
0.694 2523) 0.687 9488; 
0.681 5933| 0.675 1862 
0.668 7280|—0.662 2192 
0.655 6603! 0.649 0517 
0.642 3939] 0.635 6873 
0.628 9325| 0.622 1298 
0.615 2798| 0.608 3830 


0.601 4398 —0.594 4508 - 
0.587 4163| 











1447 
1478 
1509 
1540 


—1571 


1601 
1631 
1661 
1690 
1719 


—0.580 3369 —1748 


0.138 6369, 0.146 4093 
0.154 1705] 0.161 9200 
0.169 6572] 0.177 3814 
0.185 0922] 0.192 7889 





0.215 7889] 0.223 4236] 1676 
0.231 0414) 0.238 6418) 1670 
0.246 2242' 0.253 7880} 1663 
0.261 3328] 0.268 8579) 1656 











0.306 1704' 0.313 5665, 


—O.421 4112 























~0.669 6171|—0.674 8936/+1192 


0.060 1493) 0.063 5215 
0.066 8889, 0.070 2511 
0.073 6080} 0.076 9592 


1698 
1695 
1691 
1687 


.200 4710 —0.208 1378/+1682 





















+841 
847 
853 
858 
863 


276 3629 —0.283 8472 +868 


'+1649 
0.291 3102! 0.298 7515| 


1641 
1632 
1623 
1614 


0.126 3832 
0.132 8293 
0.139 2360 
0.145 6014 
-I51 9235 
0.158 2005 


0.164 4307 
0.170 6124 


0.176 7437 


0.328 2882! 
0.342 9122 


.350 1863 —0.357 4344'+1604 
0.364 6560 0.371 8506 1593 
0.379 0176; 0.386 1565, 1582 
0.393 2667) 0.400 3478] 1571 
0.407 3993 0.414 4208 1559 


—0.428 3705 +1547 
0.442 1931| 1534 
0.455 8839] 1521 

0.462 6786, 0.469 4387] 1507 

0.476 1637| 0.482 8530} 1492 
.489 5060;-0.496 1222 +1477 

0.502 7OII | 0.509 2420, 1461 

0.515 7443, 0.522 2076) 1445 

0.528 6312| 0.535 0147! 1428 

0.541 3575 9.547 6591| 1411 


| 
553 9189 —0.560 1364/+1394 
0.566 gun) 0.572 4426] 1376 
0.578 5304, 0. 584 5740) 1358 
0.590 5728. 0.596 §265| 1339 
0.602 4345 0.608 2965| 1320 
.614 1120|—0.619 8806'+1 300 
0.625 6018, 0.631 2753} 1280 
0.636 9006; 0.642 4773] 1259 
0.648 0049) 0.653 4831] 1238 
0.658 9115] 0.664 2896] 1215 


0.320 9393 


| 
| 
0.335 61 26 
| 
| 









0.191 8391 
0.197 7792 


0.188 8475 
0.194 8164 
0.200 7273 
0.206 5782 


0.435 2980 
0.449 0552 














0.234 8647 





"0.250 9920 
0.256 2162 
0.261 3620 





-290 $043/—0.292 7932 
0.295 9597) 9-297 3037 
0.299 5251] 0.301 7237 
0.303 8994] 0.306 0521 
0.308 1815] 0.310 2875 
.312 3699|-0.314 4286] +835 
.316 4634!-0.318 4742] +828 


1168 

1144 

1120 

1096 

-720 0238!—0.724 7694/+1072 

-729 4598|-0.734 0947:'+1048 
{Eph 13] 


0.680 1187] 0.685 2920 
0.690 4132] 0.695 4819 
0.700 4976] 0.705 4600 
0.710 3688] 0.715 2235 


SUN’S CO-ORDINATES, 1913. 207 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 



































































































































Red IR 

xX educ Y | educ, Z Reduc. 

Mean | wean Mean 
True Equinox. Bax .. True Equinox. jan. ° True Equinox. jan of 

Noon. Midnight. | Noon.| Noon. Midnight. |Noon.| Noon. Midnight. | Noon. 

587 4163/—-0.580 3369|-1748 |-0.729 4598|—0.734 0947/+1048 F-0.316 4634/-0.318 4742| +828 

17] 0.573 2130) 0.566 0451) 1777 | 0.738 6737] 0.743 1965| 1023 | 0.320 4608] 0.322 4230, 820 
18] 0.558 8337| 0.551 5793} 1805 | 0.747 6627) 0.7520719| 997] 0.324 3607| 0.326 2737| 812 
19] 0.544 2825) 0.536 9436) 1833 | 0.756 4237) 0.760 7179] 970] 0.328 1619] 0.330 0250 804 





0.529 5633} 0.522 1420} 1861 | 0.764 9540) 0.769 1316) 943 


0.773 2504 -0.777 3100!+ 915 
0.781 3100) 0.785 2501; 887 
0.789 1298) 0.792 9488) 858 
0.796 7068) 0.800 4034| 829 
0.804 0383) 0.807 6112} 799 


811 1217,-0.814 §695|+ 769 
0.817 9542! 0.821 2755) 739 
0.824 5331} 0.827 7268) 708 
0.830 8563, 0.833 9213] 676 
0.836 9216} 0.839 8569} 644 


842 7271;—0.845 5319|+ 612 
0.848 2710] 0.850 9442] 57g 
0.853 5515] 0.8560927| 546 
0.858 5675, 0.860 9758) 512 
0.863 3173} 0.865 5918) 478 


867 7992 —0.869 9394/+ 444 
0.872 0123) 0.874 O1 78 409 
0.875 9556| 0.877 8257, 373 
0.879 6279) 0.881 3621! 337 
0.883 0282] 0.884 6261, 301 


886 1556|—0.887 6167|+ 264 
0.889 0092} 0.890 3331) 227 
0.891 5882] 0.892 7745) 190 
0.893 8919] 0.894 9403] 152 
0.895 919°) 0.896 8298) 114 

.897 6707 —0.898 4422+ 76 
0.899 1441) 0.899 7764+ 37 
0.900 3391] 0.900 8321-— 3 
0.901 2553' 0.901 6085! 42 
0.901 8917} 0.902 1048; 82 
.QO2 2478|—0.902 3207 — 122 
0.902 3233] 0.902 2556} 162 
0.902 1175] 0.901 9090! 203 
O.9OI 6301) 0.901 2808] 244 
0.900 8610) 0.900 3708. 285 
.899 8103'-0.899 1794'— 326 
0.898 4782, 0.897 7067, 368 
0.896 8649) 0.895 9530' 410 
0.894 9710 0.893 9191} 452 
0.892 7974 0.891 e08e 494 

890 3449.—0.889 0144— 536 
.887 6145 —0.886 1454— 579 

{Eph 13] 


0.331 8630] 0.333 6756, 796 
-335 4628)/-0.337 2243 +787 
0.338 9600] 0.340 6696 778 
0.342 3531} 0.344 0102! 769 
0.345 6409] 0.347 2449, 759 
0.348 8221] 0.350 3724 749 

0.351 8956 -0.353 3915] +739 
0.354 8600! 0.356 3010; 728 
0.357 7143} 0.359 9998) 717 
0.360 4575| 0.361 7871| 706 
0.363 0886 0.364 3619) 694 

-0.365 6069 —0.366 8235| +682 

0.368 0116, 0.369 1711| 670 

0.370 3019/ 0.371 4040) 657 

0.372 4773, 0.373 5218) 644 

0.374 §373 9.375 5237, 63% 

.376 4810 —0.377 4092| +618 

0.378 3081 0.379 1778 604 

0.380 0182! 0.380 8292) 590 

0.381 6107, 0.382 3628) 576 

0.383 0853 0.383 7783} 561 

—0.384 4417'—0.385 0754] +546 

0.385 6794; 0.386 2537] 531 

0.386 7982!) 0.387 3129) 516 

0.387 7977 0.388 2526} 500 

0.388 6776 0.389 0726; 484 

| 


-389 4375 0-389 7723: +468 
0.390 0771! 0.390 3517; 452 
0.390 5962! 0.390 8104] 435 
0.390 9944, 0.391 1480, 418 
0.391 2712! 0.391 3640! 401 
-0.391 4264|~0.391 4583] +385 
0.391 4597, 0.391 4306) 367 
0.391 3709' 0.391 2806) 349 
0.391 1597, 90.391 0083) 331 


0.390 8263! 0.390 6137} 312 


390 3705|-0.390 0968] +293 
0.389 7925, 0.389 4577| 275 
0.389 0924! 0.388 6966) 256 
0.388 2704) 0.387 8138] 237 
0.387 3269 0.386 8097) 218 
386 2623 —0.385 6848] +199 
.385 0772: -0.384 4396] +179 


.514 6803'-0.507 1786|—1888 
0.499 6376' 0.492 0577) 1915 
0.484 4396, 0.476 7838) 1942 
0.469 0909) 0.461 3614] 1968 
0.453 5960, 0.445 7953} 1993 


437 9599)-0.430 0905/2018 
0.422 1876) 0.414 2519] 2043 
0.406 2841] 0.398 2848] 2068 
0.390 2548} 0.382 1945] 2092 
0.374 1048| 0.365 9863; 2116 
-357 8396|—-0.349 665 5'-2139 
0.341 4646) 0.333 2376, 2162 
0.324 9850) 0.316 7075| 2184 
0.308 4058] 0.300 0807} 2205 
0.291 7327) 0.283 3625) 2226 














.274 9707 —0.266 5580,—2246 
0.258 1250| 0.249 6724] 2265 
0.241 2008) 0.232 7109; 2285 
0.224 2033) 0.215 678g! 2303 
0.207 1378! 0.198 5811! 2321 


-190 0092/—0.181 4228'—2339 
0.172 8225] 0.164 2089) 2356 
0.155 5827| 0.146 9445| 2371 
0.138 2950] 0.129 6347| 2386 
0.120 9643 0.112 2844 2401 


—0.103 5956|—0.094 8985-2416 
0.086 1938} 0.077 4821 2430 
0.068 7640| 0.060 0402 2443 
O.0§1 3114} 0.042 5781! 2454 
0.033 8411] 0.025 1011: 2465 


—— 








016 3587|—0.007 6145|—2475 
OO! 1307|+0.009 8761) 2484 
0.018 6211] 0.027 3651| 2493 
0.036 1073} 0.044 8469] 2502 
0.053 5832) 0.062 3156] 2510 

.07 I 0432'+0.079 7654|-2518 
0.088 4814 0.097 1905] 2524 
0.105 8920 0.114 5851] 2529 
0.123 2691) 0.131 9433] 2533 
0.140 6071, 0.149 2597} 2536 
157 g004'+0.166 5§285|-2538 
+175 1433'+0.183 7440/-2540 


208 MOON’S LONGITUDE AND LATITUDE, 1913. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 











Day of JANUARY. MARCH. 

Month! awe Long. | Latitude. P@{O"t™) ‘True Long. | Latitude. JMO) True Long Latitude. 
Q o oo ° r ve e ’ oe ° s wr ° o on e v (id 
1.0 | 211 12 13.3 |-2 022.8] 1.0] 259 42 27.5 |-4 55 47.2] 1.0] 269 2 5.7] -5 13 45.7 
1.5 | 217 48 51.9| 2 31 27.98 1.5 | 265 54 9.9] 5 233-5] 1.5 | 275 11 16.1] 5 14 29.9 
2.0 | 224 22 1.1] 3 014.3] 2.0] 272 3 11.1] 5 5 45.9] 2.0| 281 17 7.7] 5 If 39.9 
2.5 | 230 51 55-1 | 3 26 23.7] 2.5 | 278 9 47-9] 5 5§ 26.3] 2.5 | 287 20 8.7] 5 5 22.2 
3.0 | 237 18 46.8 | 3 49 40.2] 3-0 | 284 14 15.3] 5 1 38.9] 3.0] 293 20 46.0| 4 55 44.8 
3-5 | 243 42 46.9 |-4 9 50.3] 3-5 | 290 16 47.0 |-4 54 29.1 3.5 | 299 19 24.9 | -4 42 56.6 
40/250 4 4.1 | 4 26 43.6] 4.0, 296 17 35.1 | 444 4.3] 4.0] 305 16 29.0] 427 7.7 
4.5 | 256 22 45.2 | 4 4012.1] 4.5 | 302 16 51.0] 4 30 33.2] 4.5 | 311 12 20.3] 4 8 28.8 
5.0 | 262 38 55.3] 4 5010.3] 5.0] 308 14 45.6] 414 60] 5.0] 317 719.3| 347 11.8 
5-5 | 268 52 38.2 | 4 56 35.3§ 5-5 | 314 II 29.5 | 3 54 54.3 1- 5-5 | 323 1 44.8! 3 23 30.0 
6.0 | 275 357-0 |-4 59 26.84 6.0] 320 7 13.5 |-3 33 11.24 6.0 | 328 55 54.51 -2 57 37-6 
6.5 | 281 12 54.5| 458 46.84 6.5 |326 2 9.6] 3 9108] 6.5 | 334 50 5.0| 2 29 49.7 
7.0 | 287 19 33-6| 4 54 39.5] 7-0] 331 56 30.7 | 243 8.1] 7.0] 340 44 32.0] 2 © 22.7 
7-5 | 293 23 58.4) 4.47 11.4] 7-5 | 337 50 31-4] 215 19.1] 7.5 | 346 39 30.6! 1 29 33.9 
8.0 | 299 26 14.7 | 4 36 30.71 8.0 | 343 44 28.2] 146 0.69 8.0 | 352 35 15.8! 0 57 41.7 
8.5 | 305 26 30.0 |-4 22 47.4] 8.5 | 349 38 39-3 F115 29.9] 8.5 | 358 32 2.61 -0 25 5.0 
9.0 | 311 24 54-4| 4 612.8] 9.0] 355 33 25-4] 944 4.4] 9.0 430 6.5; +0 7 56.4 
9-5 | 317 21 40.6] 3 4659.3] 9.5 I 29 9.7 ]-O 12 2.9] 9.5 | 10 29 43.5] O41 2.2 
10.0 | 323 17. 4-7 | 3 25 20.4] 10.0 7 26 18.0 |/+0 20 16.2] 10.0] 16 31 10.3 I 13 51.5 
10.§ | 329 I1 25.9; 3 1 30.1] 10.5 | 13 25 18.4] O 52 34.1] 10.5 | 22 34 44.8! 1 46 3.0 
11.0 | 335 5§ 6.5 |-2 35 43.2] 11.0] 19 26 40.8 |+1 24 31.29 I1.0| 28 40 45.9} +2 17 15.4 
IT.5 | 340 58 32.4 | 2 0B 14.79 11.5 | 25 30 57-5] 155 47-7] 11.5 | 34 49 33-7| 247 7-3 
12.0 | 346 52 12.8/ 1 39 20.2] 12.0] 31 38 42.4] 226 3.3] 12.0] 41 1 29.4] 3:15 16.9 
12.5 | 352 46 39-5] I 9 15.5] 12.5 | 37 50 30.2] 2 54 56.81712.5 | 47 16 55.1 3 41 22.8 
13.0 | 358 42 27.4] 0 3817.0] 13.0] 44 6 55.8] 3 22 6.3113.0] 53 3613.7} 4 5 3.6 
13.5 4 40 14.0 |-o 6 41.31 13.5 | 50 28 33-8 [+3 47 9.41713.5 |] 59 59 47-9] +4 25 58.1 
14.0 | 10 40 38.2 |+0 25 14.0] 14.0] 5655 56.8] 4 942.81 14.0] 66 28 0.4! 4 43 45.7 
14.5 | 16 44 20.6| 057 10.64 14.5 | 63 29 35-0] 4 29 22.7414.5| 73 1 12.5| 458 6.5 
15.0; 22 52 2.5| 1 28 49.0] 15.0] 70 9 54.0] 4 45 45.11 15.0| 79 39 43.5| 5 8 41.2 
15.5 | 29 4 24.9] 1 59 48.79 15.5| 7657 13-6| 4 58 26.1115.5 | 86 23 49.9] 5 15 11.9 
16.0 | 35 22 7.9 |+2 29 47.6] 16.0| 83 51 46.5 |+5 7 2.71 16.0] 93 13 44.0] +5 I7 23.0 
16.5 | 41 45 49-.0| 2 58 21.91 165] 90 53 35-6] § 11 13.8] 16.5 | 100 9 33.3) 5 15 II 
17.0] 4816 1.9! 325 6.41 17.0} 98 2 33.7| 5 1041.3] 17.0| 107 11 18.5| § 7 56.5 
17-5 | 54 53 15-3 | 3 49 34.5] 17-5 | 105 18 21.5] 5 5 11.5]17.5 | 114 18 52.8] 456 3.5 
18.0] 61 37 50.8 | 4 11 18.3] 18.0 | 112 40 26.9] 4 54 36.3] 18.0] 121 32 0.9| 4 39 22.0 
18.5 | 68 30 0.9 |+4 29 49.51 18.5 | 120 8 5.4 |+4 38 54.8] 18.5 | 128 50 18.5 | +4 17 58.1 
19.0] 75 29 47.8] 4 44 39.9] 19.0 | 127 40 20.3 | 4 18 14.2] 19.0 | 136 13 12.1 352 4.7 
19.5 | 8237 1.7| 455 22.6] 19.5 | 135 16 4.6] 352 50.7] 19.5 | 143 39 58.6| 3 22 2.6 
20.0} 89 51 19.1 | 5 1 33-6] 20.0| 142 54 3.5| 323 9.5] 200| 151 9 45.9 2 48 20.1 
20.5] 97 12 3-4/5 2 53.5] 20.5 | 150 32 57-4] 2 49 44.4] 20.5 | 158 41 35.5 | 2 I1 32.5 
21.0 | 104 38 24.2 [+4 59 8.6] 21.0 | 158 I1 25.0 [+2 13 16.1 | 21.0 | 166 14 23.1 | +1 32 21.7 
21.5 | 112 9 19.2] 4 50 12.3 J 21.5 | 165 48 7.0] 1 34 30.9] 21.5 | 173 47 1.3] O 51 34.1 
22.0] 119 43 36.2 | 4 36 6.8] 22.0] 173 21 49.6] 0 54 18.4 | 22.0 | 181 18 22.2| +0 9 58.9 
22.5 | 127 19 §6.0| 417 3.4] 22.5 | 180 51 27.2 |+0 13 28.8 | 22.5 | 188 47 19.3 | -O 31 33.6 
23.0 | 134 56 56.2 | 3 53 22.6] 23.0] 188 16 4.0 |-0 27 9.5 | 23.0 | 196 12 50.7| 1 12 14.8 
23-5 | 142 33 14.8 |+3 25 32.8 | 23.5 | 195 34 55-5 |-I 6 51.1] 23.5 | 203 34 1.0] -1 51 19.7 
24.0/ 150 7 34.6] 254 9.7] 24.0 | 202 47 29.2| 1 44 55.3] 24.0 | 210 50 2.6] 2 28 8.0 
24.5 | 157 38 45.6 | 2 19 54.5 J 24.5 | 209 53 24.0] 2 20 47.3] 24.5 | 218 017.3| 3 2 5.5 
25.0| 165 5§ 48.0] 1 43 30.9] 25.0 | 216 52 29.9] 2 53 58.4] 25.0| 225 4 16.71 3 32 44.6 
25-5 | 172 27 53-2] I 5 44.0] 25.5 | 223 44 46.4 | 3 24 5.6] 25.5 | 232 1 42.3] 3 59 44.7 
26.0 | 179 44 25.2 |+O 27 18.1 J 260 | 230 30 21.1 |~3 50 51.3 | 26.0 | 238 52 25.4] -4 22 §1.2 
26.5 | 186 55 O.1n |-O Ir 4.9] 26.5 | 237 9 29.0| 414 3.2] 26.5 | 245 36 26.1] 4 41 55.4 
27-0 | 193 59 25.1 | O 48 46.5 f 27.0 | 243 42 30.1 | 4 33 33.3] 27.0 | 252 13 52.7| 4 56 53.5 
27-5 | 200 57 37-5 | 1 25 12.4] 27.5 | 250 9 48.7 | 4 49 17.1] 27.5 | 258 45 04] § 7 45.8 
28.0 | 207 49 42.9 | I 59 52.6] 28.0 | 256 31 51.6| 5 112.9] 28.0 | 265 10 9.8] 5 14 35.7 
28.5 | 214 35 53-4 |-2 32 21.4 | 28.5 | 262 49 7.4 |-5 9 21.5 | 28.5 | 271 29 46.6 | -5 17 29.2 
29.0 | 221 16 25.9] 3 217.4] 29.0] 269 2 5.7) 5 13 45.7] 29.0] 277 44 19.9] 5 16 34.4 
29.5 | 227 51 41.8] 3 29 23.2 § 29.5 | 275 11 16.1 | 5 14 29.9] 29.5 | 283 54 21.0| 5 12 0.3 
30.0 | 234 22 3.9 | 3 53 24.6] 30.0} 281 17 7.7 § 11 39.9] 30.0] 290 0 23.5] § 3 56.9 
30.5 | 240 47 55.8] 4 14 10.7 | 30.5 | 287 20 8.7] 5 5 22.2] 30.5 | 296 3 1.5] 452 35.1 
31.0 | 247 9 41.7 |-4 31 33.3 | 31.0 | 293 20 46.0 |-4 55 44.8] 31.0] 302 2 49.1 | -4 38 6.4 
31.5 | 253 27 45.0 |-4 45 26.7 1 31.5 | 299 19 24.9 |-4 42 56.6] 31.5 | 308 0 20.4] -4 20 42.5 


{Eph 13] 





Day of 
Month. 





3-5 


OM BIN ANRUVAP S 
On ORONO DONO 


oto 
= 990” 
Oo non 


tn) 
= 
am 


12.0 
12.5 
13.0 


13.5 
14.0 
14.5 
15.0 
15-5 
16.0 
16.5 
17.0 
17-5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 


21.0 
21.5 
22.0 
22.5 
23.0 
23-5 
24.0 
24.5 
25.0 
25-5 
26.0 
26.5 
27.0 
27-5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 
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FOR GREENWICH MEAN NOON AND MIDNIGHT. 


APRIL. 


True Long. 


to] r iad 


313 50 8.7 
319 §0 46.1 
325 44 43.2 
331 38 22.6 


337 32 29.2 


343 27 10.1 
349 22 $4.2 
355 20 2.2 
I 18 52.7 

7 19 42.6 
13 22 46.7 
19 28 18.2 
25 36 28.5 
31 47 27-9 
38 1 25.5 
44 18 29.7 
50 38 47.8 
57 2 26.7 
63 29 33.0 
7O O 13.2 


76 34 33-4 
83 12 39.2 
89 $4 35.8 
96 40 27.6 
103 30 17.6 
110 24 7.0 
117 21 54.9 
124 23 37-3 
131 29 6.5 
138 38 10.4 
145 $0 31.9 
153 5 48.8 
160 23 33.! 
167 43 10.8 
175 4 2.8 
182 25 25.4 
189 46 30.9 
197 6 29.4 
204 24 30.3 
201 39 43-7 
2148 51 23.0 
225 58 45.5 
233 1 14.5 
239 58 20.1 


246 49 40.2 


253 35 1.0 
260 14 16.9 
266 47 29.7 
273 14 49.3 
279 36 31.7 
285 52 58.7 
292 4 37.0 
298 If 57.0 
304 15 32.3 
310 15 58.6 
316 13 53.2 
322 9 54.1 
328 4 39.3 
333 58 46.7 
339 $2 53-1 


345 47 33-9 
351 43 23.0 


Latitude. 
+) ? vn 


—4 0 35.8 
3 37 59-0 
313 5.6 
246 9.9 
217 26.8 

—1I 47 12.3 
I 15 43-5 
O 43 18.3 

-O 10 16.0 

+O 23 3.1 

+0 56 18.2 
129 7.3 
2 1 7.5 

, 231 55. 
3 


= 


+ 


A hhh wm 
w 


aw mn 
Of inw Mm 
& wbG@® Wh Wb 


+ 


WN 
ma NPWOU O 


RO ANN 


a 
] 
\e) 
wa 
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5 15 
5 14 48.4 
5 10 9.7 
+5 1 1.2 
447 23.3 
4 29 20.4 
47 1.8 
3 40 42.1 
+3 10 41.4 
2 37 25.2 
2 1 24.6 
¥ 23 15.7 
© 43 38.4 
+0 3 16.0 
—O 37 6.6 
I 16 44.3 
1 54 53.8 
2 30 §4.8 
“3 4 11.5 
3 34 13.6 
4 O 37.1 
423 4-5 
441 24.0 
—4 §5 30.1 
5 5 21.9 
§ Il 3.2 
5 12 41.0 
5 10 24.9 
-§ 426.1 
4 54 57-4 
442 12.4 
4 26 24.8 
4 7 48.8 
—3 46 38.7 
3 23 8.9 
2 57 33-7 
230 7.9 
2 1 
—I 30 


6.7 
45-7 
—O 59 21.2 


1913—14 


Day of 
Month. 


MAY. 


True Long. 


Latitude. 





eo o oe 


1.0 | 345 47 33-9 
1.5 | 351 43 23.0 


2.0 
2.5 
3.0 


3-5 
4.0 


20.0 


21.0 
21.5 
22.0 
22.5 
23.0 
23-5 
24.0 
24.5 
25.0 
25-5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


357 40 $1.9 
3 40 29.3 

9 42 41.4 
15 47 51.0 
21 §6 17.3 
28 8 15.5 
34 23 57-3 
49 43 30.3 


47 6 57.9 
53 34 20.1 
60 5 33.4 
66 40 30.6 
73 19 2.4 
80 0 57.2 
86 46 2.1 
93 34 3.2 
100 24 46.8 
107 17 59-7 
114 13 28.9 
12m 31 2.6 
128 10 30.3 
135 Il 42.4 
142 14 39.5 
149 18 42.7 
156 24 12.3 
163 30 47.7 
170 38 36.1 
177 46 22.6 


184 54 49.1 
192 3 13.8 
199 If ¥1.9 
206 18 15.3 
213 23 §3.1 
220 27 32.7 
227 28 40.5 
234 26 43.4 
241 21 10.3 
248 II 32.7 
254 57 26.3 
261 38 32.2 
268 14 37.8 


274 45 36.3 
281 Il 27.4 


287 32 17.5 
293 48 19.6 
299 59 52.1 
306 7 18.4 
312 1r 6.3 
318 11 47.2 
324 9 $6.2 
330 6 10.8 
336 1 9.9 
34% 55 33-1 
347 50 1.1 
353 45 14.5 
359 41 53.0 

5 49 35-0 
Il 41 57.1 
17 46 33.2 
23 54 53.8 


{Eph 13] 


I 3 45-7 
O 59 21.2 
—-O 27 10.6 
+O § 27.7 
O 38 14.3 
+3 10 48.5 
I 42 48.5 
2 13 51.6 
2 43 34-3 
3 Il 32.2 
+3 37 21.4 
4 oO 38.2 
4 20 59.6 
438 4.2 
4 $1 32.7 
+§ 1: 8.5 
5 6 37.8 
5 7 §0.7 
5 4408 
457 63 


+445 9-4 
4 28 56.7 
8 39.1 

44 32.2 

16 $5.5 

46 12.5 

12 50.5 

37 20.2 
O 15.3 

22 11.8 

16 12.9 
O 54 20.1 
I 31 31.3 
27 9-4 
2 40 39.3 

~3 11 29.1 
3 39 10.7 
4 321.0 
4 23 42.3 
440 2.2 


~4 52 13.5 
§ O14! 
5 4 64 


4 
3 
3 

+2 
2 
I 
I 

+0 

-O 


4 9 24.0 
3 49 27.0 
3.27 6.3 
3 2 37-9 
2 36 17.8 
2 821.7 
139 5.6 
-1 8 45.6 
0 37 37-7 
—o 5 58.8 
+0 25 53.7 
© 57 41.3 
+1 29 4.6 
+I 59 43.0 


Day of 
Month. 





20.0 
20.5 


21.0 
21.5 
22.0 
22.5 
23.0 
23-5 
24.0 
24.5 
25.0 
25.5 
26.0 
26.5 
27.0 
27-5 
28.0 
28.5 
29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


JUNE. 





Co] a se 


39 7 25-7 
36 24 30.9 
42 46 25.9 
49 13 21.4 
55 45 21.7 
62 22 24.7 
69 4 21.2 
75 59 $5-9 


82 41 47.5 


89 36 29.3 
96 34 31.3 
103 35 20.6 
110 38 22.7 


117 43 4.0 
124 48 52.2 


131 55 17-5 
139 1 $4.1 
146 8 19.9 
153 14 16.9 
160 19 30.8 
167 23 51.3 
174 27 10.3 
181 29 21.6 
188 30 19.9 
195 29 59.8 
202 28 15.1 
209 24 58.2 
216 19 
223 13 
230 4 
236 52 44.2 
243 38 41.3 
250 21 41.1 
257 1 26.2 
263 37 40.8 
270 10 11.6 
276 38 47.6 
283 3 21.8 
289 23 51.5 
295 40 18.8 
301 §2 50.3 
308 
314 6 
320 9 
326 8 
332 6 

I 


349 50 16.3 
355 44 32.2 


I 39 39.6 
7 36 19.9 
13 35 14.2 
19 37 3.0 
25 42 25.5 
31 51 58.9 
38 6 16.8 
44 25 48.7 
50 50 59.2 
57 22 6.4 


Latitude. 
3° ? 1? 


+2 29 14.9 
2 57 17-5 
3 23 27.0 
3 47 19-4 
4 8 30.6 
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63 59 21.2 | +4 36 20.8 
70 42 45.9 | +4 48 33.9 


210 





MOON’S LONGITUDE AND LATITUDE, 1918. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 
JULY. 


"| True Long. 


° ? or 


63 59 21.2 
7O 42 45-9 
77 32 14-5 
84 27 31.6 
Or 28 12.8 


98 33 44.8 
105 43 26.7 
II2 56 32.5 
120 12 11.6 
127 29 31.7 
134 47 40.6 
142 5 49.0 
149 23 11.6 
156 39 8 
163 53 
I7l 4 
178 
185 
192 
199 
206 
213 
220 I 
226 47 
233 31 
240 12 
246 50 
253 25 
259 57 
266 25 


272 5! 
279 13 
285 33 
291 49 
298 2 
304 12 
310 19 
316 23 
322 24 
328 24 


334 21 
340 17 
346 11 
352 § 
357 58 
3 §2 
9 47 
1§ 43 
21 42 
27 43 


33 48 
39 57 
46 11 
52 31 
58 56 
65 27 56.2 
72 6 6.5 
78 51 6.3 
85 42 58.9 
92 41 37.2 
99 46 43.5 
106 57 49-5 


Latitude. 








+4 36 20.8 
4 48 33.9 
4 56 52.0 
5 957.1 
5S 9° 34-7 
+455 35-4 
445 55-2 
4 31 36.7 
4 12 49.2 
3 49 48.9 
+3 22 58.5 
2 52 46.2 
2 19 44.9 
E 44 31.2 


O 4§ 34-1 
I 22 12.6 


1 57 20.5 


+ 
o e e 
Ge 
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4 
4. 
5. 
5. 
6. 
6. 
7 
7 
8 
8 
9 


NOM ONONO DONO 


15-5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 


21,0 
21.5 
22.0 
22.5 
23.0 
23.5 
24.0 
24.5 
25.0 
25-5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29-5 
30.0 
30-5 
31.0 
31.5 


| 209 46 47.2 


I14 14 16.6 
I2r 35 16.6 
128 59 §2.7 
136 27 3.6 
143 55 44.8 
I5I 24 50.0 
158 53 15-9 
166 20 3.6 
173 44 20.3 
181 § 21.2 
188 22 30.1 


195 35 19.2 
202 43 28.9 





342 3.7 
3 12 20.1 
2 39 10.2 


+2 311.4 








+0 5 36.5 
—O 34 16.2 
-I 13 16.0 
I 50 43.2 
226 2.7 
2 58 44.3 


216 45 9.4| 3 28 22.9 


223 38 35.8 
230 27 11.6 
237 11 5.1 
243 50 27.0 
250 25 29.5 
256 56 25.8 
263 23 29.5 
269 46 53.7 
276 6 §1.2 
282 23 34.4 
288 37 15.1 
294 48 4.3 
300 §6 13.1 
397 1 $2.3 
313. 5 13.0 
319 6 26.6 
325 5 45-2 
331 3 °22.1 
336 59 32.2 
342 54 31-5 
348 48 37.7 
354 42 11.0 
© 35 33-1 
629 7.9 
12 23 21.3 
18 18 41.4 
24 1§ 38.0 
30 14 42.6 
36 16 28.2 
42 21 28.7 
48 30 18.4 
54 43 31.3 
61 1 40.7 
67 25 18.5 
73 54 52-9 
80 30 48.4 
87 13 24.4 
94 2 $3.3 
100 §9 20.1 
108 2 40.1 


II§ 12 38.1 
122 28 48.8 
129 50 35.8 
137 17 11.9 
144 47 40.6 | 2 35 14.6 
152 20 58.2 |+1 57 37.1 
159 55 55-5 't1 17 45-3 
(Eph 13) 


+5 14 50.2 
515 6.9 
§ 10 59.0 
5§ 2 16.3 
4 48 52.7 

+4 30 47°5 
4 8 6.2 
341 1.8 









125 6.0 
© 45 39.0 


3 955-9 















26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 


30.0 


30.5 
31.0 
31.5 


SEPTEMBER. 

‘| True Long. Latitude. 
167 31 20.5 | +0 36 27.0 
175 6 1.4] -O § 27.3 
182 38 49.4| 047 6.6 
190 8 40.9] I 27 41.6 
197 34 39-4] 2 6 26.3 
204 55 57-4 | ~2 42 40.3 
212 Il 57.2] 3 15 49.7 
219 22 10.71 3 45 26.9 
226 26 19.6] 4 11 11.4 
233 2415.0] 4 32 48.9 
240 15 56.0] -4 50 II.! 
247 1284] 5 3 14.7 
253 4% 4.1] § 12 O44 
260 14 59.3] 5 16 32.7 
266 43 33-8] § 16 58.5 
273 7.10.1 | -§ 13 27.1 
279 2612.1] § 6 9.3 
285 41 4.5] 455 17.6 
291 5212.2] 441 5.4 
298 0 0.0] 4 23 47.0 
304 4 §1-7| 4 3 37-5 
310 7 10.7] 3 40 52.5 
316 719.0] 315 48.8 
322 5 37-7| 2 48 43.5 
328 2 26.61 2 19 54.5 
333 $8 4.4] -1 49 39.9 
339 52 49-3} 1 18 18.3 
345 46 58.7] 046 9.0 
351 40 49.6 | -O 13 31.5 
357 34 38.8 | +0 19 14.7 

3 28 43.0] +0 51 50.I 

9 23 19-3] I 23 54-9 
1§ 18 45.1 | 155 9.6 
2115 18.8] 2 25 15.0 
27 13 19-5] 2 53 52-3 
33 13° 7-3) 43 20 43.0 
39 15 3-4} 3 45 29.2 
45 19 39.2) 4 7 53-3 
§1 26 51.5 | 4 27 38.4 
57 37 31-6| 4 44 28.1 
63 51 55-5 | +4 58 6.9 
7O 10 28.6] § 8 19.9 
76 33 36.2] 5§ 14 52.8 
83. 1 42.7] § 17 32.8 
89 35 10.8] 5 16 8.9 
96 14 20.6 | +5 10 31.6 
102 59 29.0| § O 33-9 
109 50 48.2] 4 46 12.2 
116 48 24.4| 4 27 26.7 
123 52 16.§| 4 4 22.5 
131 2 15.5 | +3 37 10.5 
138 18 3.5 | 3 7:9 
145 39 12.5 | 2 31 38.8 
153 5 42] 1 54 14.4 
160 34 50.9] I 14 32.8 
168 7 36.6 | +0 33 17.8 
175 42 17.6 | -o 42.2 
183 17 44.4| 0 50 36.4 
190 §2 45-3 | 1 31 33-3 
198 26 8.8); 2 10 43.7 
205 56 45.4 | -2 47 22.1 
213 23 30.9 | -—3 20 49.0 
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FOR GREENWICH MEAN NOON AND MIDNIGHT. 




























OCTOBER. NOVEMBER. DECEMBER. 
Day of Day of Dayof/_— 
Month. True Long. Latitude. Month. True Long. Latitude. Month. True Long. Latitude. 
oe ’ a3 9° a ae °o a or ° é a? 9 é ae °o ? on 
1.0 | 205 56 45.4 |-2 47 22.1] 1.0] 257 23 22.4|-5 7 9.39 1.0] 292 6 34.2 | -4 17 10.0 
1.5 | 213 23 30.9] 3 2049.0] 1.5 | 264 16 20.3] 5 8 37.8] 1.5 | 298 33 25.2 | 3 57 47-7 
2.0 | 220 45 29.3 | 3 50 32.1] 2.0] 271 2 25.0] 5 5 43-8] 2.0 | 304 54 29.2] 3 35 43.2 
2.5 | 228 1 53.9| 416 6.9] 2.5 | 277 41 37-2| 458 43.0] 2.5] 311 10 7.8] 3 11 18.9 
3.0 | 235 12 7.§| 437 16.7] 3.0] 284 14 6.9] 447 53.1] 3-0] 317 20 48.5 | 2 44 56.6 
3-5 | 242 15 44.0 |-4 53 §2.1] 3.5 | 290 40 12.0 |-4 33 33-5} 3-5 | 323 27 3.9] -2 16 57.6 
4.0 | 249 12 28.7/ 5 550.5] 4.0] 297 017.4| 416 4.3] 4.0 | 329 29 30.1| I 47 42.0 
4-5 | 256 2 16.8] 5:13 14.8] 4.5 | 303 14 53.1] 355 45-6] 4.5 | 335 28 46.2] 1 17 29.1 
5.0 | 262 45 12.5 | § 16 12.3] 5.0 | 309 24 33.1] 3 32 57-3] 5-0 | 341 25 33.2] © 46 37.2 
5-5 | 269 21 28.0] 5 14 54.0] 5.5 | 315 29 54.6] 3 7 58.8] 5-5 | 347 20 33-4 | -O 15 24.2 
6.0 | 275 §1 22.2 |-§ 9 33-3] 6.0 | 321 31 36.8}-2 41 9.1] 6.0] 353 14 29.3] +0 15 52.8 
6.5 | 282 15 19.4] 5 025.1] 6.5 | 327 30 19.5 | 2 12 46.3] 6.51359 8 3.1 | © 46 57.0 
7.0 | 288 33 48.0 | 4 47 45.6] 7.0 | 333 26 42.9] 143 8.§] 7.0 5 1 56.1 I 17 31.5 
7-5 | 294 47 19.0] 4 31 51.5] 7-5 | 339 21 26.9 | 1 12 33-2] 7.5 | 10 56 48.4[( 1 47 19.5 
8.0 | 300 56 25.7 | 412 59.9] 8.0] 345 15 10.1] 041 17.6] 8.0] 16 5317.6} 216 3.8 
8.5 | 307 I 42.2 |-3 51 27.9] 8.5 | 351 8 29.5 [-O 9 39.29 8.5 | 22 51 58.9] +2 43 27.0 
9-0 | 313. 3 42.7 | 3 27 32.7§ 9.01357 2 O0]40 22 4.57 9.0] 28 53 23.9] 3 9 11.3 
9-5 |319 3 1.2/3 131-5] 9.5 2 56 14.3] 953 35-6] 9.5| 3458 90.6) 3 32 58.4 
10.0 | 325 O 10.4] 2 33 41.5 | 10.0 8 51 42.0] I 24 35.9] 10.0] 41 612.9] 3 54 29.9 
10.5 | 330 55 42.0} 2 420.2] 10.5 | 14 48 49.9] 1 54 46.8] 10.5] 47 18 19.8] 4 13 27.4 
11.0 | 336 50 §.9 [-I 33 45.21 11.0| 20 48 1.4 |+2 23 49.31 11.0! 53 34 35.1 | +4 29 32.7 
11.5 | 342 43 50.1] 1 214.69 11.5 | 26 49 36.3 | 2 51 24.39 11.5] 5955 7-31 4 42 28.6 
12.0 | 348 37 20.6 |-o 30 6.5] 12.0] 32 53 51.1] 3.17 12.29 12.0] 66 19 59.3] 4 51 58.9 
32.5 | 354 31 1.1 jtO 2 20.5112.5 |] 39 O 59.0] 3 40 53.6] 12.5 | 72 49 88] 4 57 49.3 
13.0 O 25 13.6/ 0 34 47.3113.0]| 45 Ir 9.214 2 9.7]113.0] 79 22 27.9] 4 59 48.0 
13-5 6 20 17.9 +3 6 54.5 113.5 | 5I 24 27.8 [+4 20 42.27 13.5 | 85 59 44.4] +4 57 46.1 
14.0 | 12 16 31.6] 1 398 22.4] 14.0] 57 40 88.0} 4 36 14.0] 14.0 | 92 40 42.1] 4 51 38.5 
14.5 | 18 14 10.6/ 2 851.4] 34.5} 64 ©O 40.3 | 4 48 29.3114.5 | 99 25 1.8 41 23.9 
15.0} 24 13 29.5 | 238 1.7115.0] 70 23 32.9 | 457 14.1] 15.0 | 106 12 22.5 | 427 5.4 
15.5 | 30 14 41.5/ 3 5 33-7115.5 | 76 49 32.8] 5 217.0] 15.5 | 113 2 21.8] 4 8 50.8 
16.0 | 36 17 58.4 }+3 31 8.3] 16.0 | 83 18 35.9 1+5 3 29.1 | 16.0 | 119 54 38.0 | +3 46 52.5 
16.5 | 42 23 31.2 | 3 54 26.94] 16.5 | 89 50 37.3]| 5 © 44.19 16.5 | 126 48 50.7] 3 21 27.0 
17.0 | 48 31 30.5 | 4.15 11.7]117.0| 96 25 32.7] 4 §3 59.0] 17.0 | 133 44 41.2] 2 52 55.0 
17-5 | 5442 68) 433 5-9] 17.5 | 103 3 18.5 | 4 43 14.1 | 17.5 | 140 41 53.5| 2 21 40.9 
18.0 | 60 §5 30.6 | 4 47 §4.0] 18.0 | I09 43 52.1 | 4 28 33.1 | 18.0 | 147 40 14.5{ 1 48 12.4 
18.5 | 67 Ir 52.6 [+4 §9 21.8] 18.5 | 116 27 12.7 [+4 10 3.2] 18.5 | 154 39 34.2 | +1 12 59.7 
19.0 | 73 3% 24.1} 5 7 16.8] 19.0 | 123 13 20.6] 3 47 55.0] 19.0 | 161 39 45.3 | +0 36 34.9 
19.5 | 79 54 17.0| 5 I! 28.1] 19.5 | 130 2 17.1 | 3 22 22.8] 19.5 | 168 40 42.3] -O © 28.4 
20.0 | 86 20 43.9] 5 11 46.8] 20.0 | 136 54 4.8] 2 53 44.3 |] 20.0/ 175 42 21.2] © 37 35.6 
20.5 | 92 5057.9|5 8 6.2 § 20.5 | 143 48 46.8 | 2 22 20.7 J 20.5 | 182 44 38.1 I 14 11.9 
21.0] 99 25 12.4 |+§ ©O 22.0 21.0 | 150 46 25.7 |+1 48 36.7 | 21.0 | 189 47 28.9 | -1 49 42.6 
21.5 | 106 3 40.6] 4 48 32.49 21.5 | 157 47 2.2/1 133 0.27 21.5 | 196 50 47.8| 2 23 33.9 
22.0 | 112 46 35.0 | 4 32 38.8 | 22.0 | 164 50 34.8 |+0 36 2.1 | 22.0 | 203 54 26.4] 2 55 13.6 
22.5 | 119 34 6.9] 4 12 45.8] 22.5 | 171 56 58.9 |-O I 43.4} 22.5 | 210 §8 12.8] 3 24 11.5 
23.0 | 126 26 25.3 | 349 1.81 23.0|179 6 5.3] © 39 40.1 | 23.0 | 218 1 51.7 | 3 49 59.8 
23.5 | 133 23 36.3 |+3 21 39.4 | 23.5 | 186 17 38.9 |-I 17 10.0 § 23.5 | 225 5 3.5] -4 12 14.2 
24.0 | 140 25 41.7] 2 50 §6.0] 24.0 | 193 31 18.2 | I 53 34.0] 24.0 | 232 7 24.8] 4 30 34.6 
24.5 | 147 32 37-7 | 2 17 13.9] 24.5 | 200 46 35.1 | 2 28 13.3 | 24.5 | 239 8 28.5 | 4 44 45.2 
25.0 | 154 44 14.§| 141 0.3125.0 | 208 2 54.9| 3 © 30.2] 25.0 | 246 7 45.0] 4 54 35.2 
25.5 | 162 0 14.5| 1 2 48.0] 25.5 | 215 19 36.5 | 3 29 49.6] 25.5 | 253 4 42.8| 459 59.1 
26.0 |*169 20 II.9 |+O 23 14.5 | 26.0 | 222 35 53.4 |-3 55 40.1 J 26.0 | 259 58 50.2] -§ ©O 56.5 
26.5 | 176 43 32.6 |-O 16 58.8 | 26.5 | 229 50 §6.0 | 4 17 35-4] 26.5 | 266 49 36.9| 4 57 32.3 
27.0 | 184 9 33.8! 057 7.31 27-0 | 237 3 5§2.6| 4 35 15.1 | 27.0 | 273 36 34.6] 4 49 56.2 
27.§ | 191 37 24.7 | 1 36 24.3 | 27.5 | 244 13 52.0| 4 48 25.2 } 27.5 | 280 19 19.1 | 4 38 21.8 
28.0| 199 6 7.7| 214 3.44] 28.0 | 251 20 6.0| 4 56 58.5 J 28.0 | 286 57 31.0; 4 23 6.6 
28.5 | 206 34 40.3 |-2 49 20.6 | 28.5 | 258 21 50.8 |-5 0 54.3 | 28.5 | 293 30 56.5 | -4 4 30.8 
29.0 | 214 I 57.3 | 3 21 35.6] 29.0 | 265 18 29.4] 5 O 18.2 § 29.0 | 299 59 28.3 | 3 42 56.2 
29.5 | 221 26 53.3 | 3 50 13.4] 29.5 | 272 9 32.7 | 4 55 20.9 § 29.5 | 306 23 §.2| 3 18 46.1 
30.0 | 228 48 25.4 | 4 14 45.9 | 30.0 | 278 54 40.5 | 4 46 17.9 J 30.0 | 312 41 52.7 | % 52 24.2 
30.5 | 236 5 35-9} 4 34 52.8] 30.5 | 285 33 41.6 | 4 33 27.4} 30.5 | 318 56 2.8] 2 24 14.0 
31.0 | 243 17 34-7 /-4 50 21.3 1 31.0 | 292 6 34.2 |-4 17 10.0 | 31.0 | 325 5 52.9 | -I 54 38.6 
31.5 1 250 23 40.6 |-§ 1 6.3.831.§ | 298 33 25.2 I-3 57 47-70 31-5 | 331 1 45.61 -1 24 OO 
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Date. 


MOON’S EQUATOR, LONGITUDE, ETC., 1913. 


GREENWICH MEAN NOON. 


MOON’S EQUATOR. 


Earth's 
Bauator 


nding Node 
on Ecliptic. 


$2’ 


Ascending 
Node on 
Earth's 

Equator. 


Iv 


Longitude of 


the Moon’s 
Perigee. 


Daily Motion 


+6’.684. 


Moon’s 
Mean 
Longitude. 


Days. 


Ppaahee 


n:nat ee a eee Re eee 


Feb. 9 


Mar. I 


° 
21 
21 
21 
21 
21 


56.0 
55-9 
55.8 
5§-7 
55.6 


21 
21 
21 
21 
2I 


59°5 
55°4 
55:3 
535-3 
55-2 


21 
21 
21 
21 
21 


55-2 
55.1 
55.1 
55.1 
5§§.I 


2I 
21 
21 
21 
21 


55.1 
55.1 
55.1 
55.I 
55-2 


21 
21 
21 
21 
21 


55.2 
55-2 
55-3 
55-4 
55:5 


21 
21 
21 
21 
21 


55-5 
55-6 
55-7 
55-8 
55:9 
21 56.1 
21 56.2 
21 56.3 
21 56.5 
56.6 


56.8 
57.0 
57-2 





188 16.0 
187 42.1 
187 8.3 
186 34.4 
186 0.6 


185 26.7 
184 52.8 
184 19.0 
183 45.1 
183 11.2 


182 37.3 
182 3.4 
181 29.6 
180 55.7 
180 21.8 


179 48.0 
179 14.1 
178 40.2 
178 6.4 
177 32-5 


176 58.6 
176 24.8 
175 50-9 
175 17.0 
174 43-2 


174 9-3 
173 35-4 
173 1.6 
172 27.7 
171 53.8 


17I 20.0 
170 46.1 
170 12.3 
169 38.5 
169 4.6 


168 30.8 


167 57.0 
167 23.2 


ao 


359 26.7 
359 29.0 
359 31.2 
359 33-5 
359 35.8 


359 38.0 
359 40.3 
359 42.6 
359 44.9 
359 47.1 


359 49-4 
359 51.7 
359 54.0 
359 56.3 
359 58.5 


0.8 
3.1 


o0o00q00 
wa 
oN 


143 16.4 
144 23.2 
145 30.1 
146 36.9 
147 43.8 


148 50.6 
149 57-4 
I5l 4.3 
152 II.I 
153 18.0 


154 24.8 
155 31-7 
156 38.5 
157 45-3 
158 52.2 


159 59.0 
161 5.9 
162 12.7 
163 19.6 
164 26.4 


165 33.2 
166 40.1 
167 46.9 
168 53.8 
170 0.6 


171 755 
172 14.3 
173 21.1 
174 28.0 


175 34.8 


176 41.7 
177 48.5 
178 55-3 
180 2.2 
181 9.0 


182 15.9 
183 22.7 
184 29.6 
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359 48.7 
359 16.9 
358 45.2 
358 13.4 
357 41.6 


357 9-9 
356 38.1 
356 6.3 
355 34-5 
355 2.8 


354 31.0 
353 59-2 
353 27-4 
352 55-7 
352 23-9 


351 52.1 
351 20.4 
350 48.6 
350 16.8 
349 45-9 


349 13.3 
348 41.5 
348 9.7 


191 58.7 
323 44.6 

95 30.4 
227 16.2 


359 2.1 


130 47.9 


262 33.8 
34 19.6 
166 5.4 
297 51.3 


69 37.1 
201 23.0 
333 8.8 
104 54.6 
236 40.5 


8 26.3 
140 12.1 
271 §8.0 

43 43.8 
175 29-7 


397 15-5 
79 1.3 
210 47.2 
342 33.0 
114 18.9 


246 4.7 

17 §0.5 
149 36.4 
281 22.2 


53 8.0 


184 53.9 
316 39.7 

88 25.6 
220 11.4 


351 57-2 


123 43.1 
255 28.9 
27 14.7 


7.0 
8.0 
9.0 
10.0 


(eo) 
pe 
OO OINAUAWH mG 


I 19.06 

2 38.12 

3 57.18 

§ 16.23 
6 35.29 
7 54-35 

9 13.41 
10 32.47 
II 51.53 
13 10.58 
26 21.17 
39 31-75 
$2 42.33 
65 52.92 
79 3-50 
92 14.09 
105 24.67 
118 35.25 


131 45.84 


O 32.94 
1 5.88 
I 38.82 
2 11.76 
2 44.70 
3 17.65 
3 $9.59 
4 23-53 
4 56.47 
5 29.41 
6 2.35 
6 35.29 
7 8.23 
7 41.07 
8 14.11 
8 47.06 
9 20.00 
9 52-94 
10 25.88 
10 58.82 


II 31.76 
12 4.70 
12 37.64 
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QUANTITIES REQUIRED IN COMPUTING SUN’S ABERRATION AND HORI- 





THE MOON’S LIBRATION. ZONTAL PARALLAX. 
ARGUMENT, (Q—A), or (Q—A—180°). For GREENWICH MEAN Noon. 
Q—A 7 ,; Date. Aberration. | Hor. Par. 
° ; ° , i?) 1913. -? .? 
re) 0.0 37 Oo 0.0 180 Jan. oO — 20.81 8.95 
2 0.0 37 O 3.2 178 10 20.81 8.95 
4 O.1 37 0 6.4 176 20 20.80 8.94 
6 O.1 38 oO 9.6 174 30 20.77 8.93 
8 0.2 38 oO 12.8 172 Feb. 9 20.74 8.92 
10 0.2 38 o 16.0 170 19 — 20.70 8.90 
12 0.3 38 O 19.2 168 Mar. I 20.65 8.88 
14 0.3 38 O 22.3 166 I! 20.59 8.86 
16 0.3 39 O 25.4 164 21 20.54 8.83 
18 0.4 39 o 28. 162 31 20.48 8.81 
20 0.4 40 O 31.5 160 Apr. 10 — 20.42 8.78 
22 0.4 40 O 34.5 158 20 20.36 8 76 
24 0.5 4! O 37-5 156 30 20.31 8.73 
26 0.5 42 O 40.4 154 May 10 20.26 8.71 
28 0.5 42 O 43.2 1§2 20 20.22 8.69 
30 0.5 43 O 46.1 150 30 —20.18 8.68 
32 0.6 44 oO 48.8 148 June 9 20.15 8.67 
34 0.6 45 O 51.5 146 19 20.14 8.66 
36 0.6 46 O 54.1 144 29 20.13 8.65 
38 0.6 47 O 56.7 142 July 9 20.13 8.66 
40 0.6 49 O 59.2 140 19 — 20.14 8.66 
42 0.6 50 1 1.6 138 29 20.16 8.67 
44 0.6 52 I 4.0 136 Aug. 8 20.18 8.68 
46 0.6 54 1 6.3 134 18 20.22 8.70 
48 0.6 56 1 8.5 132 28 20.26 8.72 
50 0.6 58 1 10.6 130 Sept. 7 — 20.31 8.74 
52 0.6 61 I 12.6 128 17 20.37 8.76 
5 0.6 64 I 14.5 126 27 20.42 8.78 
5 0.6 67 1 16.4 124 Oct. 7 20.48 8.81 
58 0.6 70 1 18.1 122 17 20.54 8.83 
60 0.5 75 I 19.8 120 297 — 20.60 8.86 
62 0.5 I 21.3 138 Nov. 6 20.65 8.88 
64 0.5 85 I 22.8 116 16 20.70 8.90 
66 0.5 92 I 24.1 114 26 20.74 8.92 
68 0.4 100 I 25.4 112 Dec. 6 20.77 8.93 
70 0.4 109 I 26.5 110 16 — 20.80 8.94 
72 0.4 121 I 27.6 108 26 20.81 8.95 
714 0.3 135 1 28.5 106 36 — 20.81 8.95 
76 0.3 154 I 29.4 104 
78 0.3 180 I 30.1 102 
80 0.2 218 I 30.7 100 
82 0.2 268 I 31.2 98 
84 O.1 357 1 31.6 96 
86 0.1 535 I 31.9 94 ’ . : 
88 0.0 1070 1 32.0 92 Sun’s Mean Equatorial Horizontal 
90 0.0 ~ I 32.1 go Parallax. 





——-- 8’’.80; log=0.94448. 
# has the sign of tan (A—2) 

A has the sign of cos (QA) 

B has the sign of sin (Q —A) 

See formula, page xi. 
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PRECESSION AND OBLIQUITY, 1913. 


(CONSTANTS OF PARIS CONFERENCE.) 
FOR GREENWICH MEAN NOON. 





Feb. 


Apr. 


May 


June 


ee fl ee | eee jee | Oo 9 | cies | ection 9 eee | ee 






July 4 |+25.39 | +1.09 |+0.067 


Precession for 1913 . 
Precession in a Solar day 
Precession in a Sidereal day 0.1372 log =9.13735 
The short period terms of the Nutation are given 


oe 


Nutation., ® 

Obliquity 

uy 8’ « 8’ w Eebotic. 

In In _ (Ni ; 

Longi- jIn R. A.|Obliqui- 
"| tude. ty. 
23° 27° 
v0 8 id oe 

—1.86 |-O.114/ +8.52 | 10.69 
1.56 | 0.095| 8.57] 10.73 
1.28 | 0.078! 8.63] 10.78 
1.03 | 0.063| 8.70] 10.85 
0.81 | o.0§0} 8.78! 10.92 
—0.63 |-0.039 | +8.87 | 11.01 
0.48 | 0.029} 8.97] 11.10 
0.38 | 0.023] 9.07] 11.20 
0.31 | 0.019] 9.17] 11.29 
0.28 | 0.017] 9.27{ 11.38 
-0.29 |-0.018 | +9.37 | 11.47 
0.35 | 0.021] 9.45 | 11.55 
0.42 | 0.026] 9.52| 11.61 
0.§1 | 0.031} 9.58] 11.66 
0.63 | 0.039] 9.62 11.70 
-0.77 |-0.047 | +9.64 | 11.72 
0.90 | 0.055] 9.65 | 11.72 
1.04 | 0.064} 9.65 | 11.71 
1.17 | 0.072] 9.62] 11.68 
1.29 | 0.079] 9.58] 11.63 
—1.39 |-0.085 | +9.53] 11.57 
1.47 | 0.090/ 9.47] I1.51 
1.52 | 0.0931 9.40] 11.43 
1.54 | 0.094| 9.32] 11.34 
1.52 | 0.093| 9.23 | 11.24 
—1.47 |-0.090/ +9.14 | 11.15 
1.38 | 0.084] 9.04] 11.05 
1.26 | 0.077| 8.95 10.95 
I.Ir | 0.068] 8.87 10.86 
0.93 | 0.057] 8.80] 10.78 
—0.72 |-0.044 | +8.73 10.71 
0.49 | 0.030| 8.67 10.64 
0.24 |-0.015| 8.63] 10.59 
+0.02 |+0.001| 8.60| 10.56 
0.29 | 0.018] 8.59] 10.54 
+0.56 |+0.034 | +8.59 | 10.53 
0.83 | 0.051| 8.60] 10.54 
+8.63 | 10.57 


. 50.2593 log=1.70122 
0.1376 log =9. 13862 


for Washington midnight on pp. 231-232. 


Date. 


v0 


July 4|+25.39 
9] 26.08 


14 
19 
24 


29 
Aug. 3 
8 

13 

18 


23 

28 
Sept. 2 
7 

12 


17 

22 

27 

Oct. 2 
7 


12 

17 

22 

27 
Nov. 1 
6 

II 

16 

21 

26 


26 
31 


26.77 
27-46 
28.14 


+28.83 
29.52 
30.21 
30.89 
31.58 


+32.27 
32.96 
33-65 
34.33 
35.02 


+35-71 
36.40 
37.09 
37-77 
38.46 


+39.15 
39.84 
40.53 
41.21 
41.90 


+42.59 
43-28 
43.96 
44.65 
45-34 


+46.03 
46.72 
47-40 
48.09 
48.78 


+49.47 
50.16 


36 |+50.84 


Hansen 


+1.09 
1.35 
1.57 
1.77 
1.96 


+2.11 
2.23 
2.31 
2.35 
2.37 


+2.36 
2.31 
2.23 
2.14 
2.03 


+1.90 
1.76 
1.61 
1.47 
1.35 


+1.25 
1.17 
I.I1 


1.09 
1.10 


+1.16 
1.25 
1.38 
1.54 
1.75 


+1.99 
2.26 


2.55 
2.85 
3.16 


+3.47 
3-77 
+4.07 


Nutation. 


+0.067 
0.083 
0.096 
0.108 
0.120 


+0.129 
0.136 
O.14I 
0.144 
0.145 


+0.144 
O.14!1 
0.136 
0.131 
0.124 


+0.316 
0.108 
0.099 
0.090 
0.083 


+0.077 
0.072 
0.068 
0.067 
0.067 


+0.071 
0.077 
0.084 


0.094 
0.107 


+0.122 
0.138 
0.156 
0.174 
0.193 


+0.212 
0.231 
+0.249 


+9.48 
9.42 
9-34 
9-25 
9-15 


+9.04 
8.94 
8.84 


8.74 
8.65 


+8.57 
8.50 
8.45 
8.42 
8.40 


+8.40 
8.42 
+8.45 


Mean Obliquity, 1913.0. 
Newcomb 


Le Verrier 


Peters 
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23 
23 
23 
23 


Obliquity 


oO 
Ecliptic. 
(Newcomd.) 


23° 27’ 
10.57 
10.60 
10.65 
10.71 
10.77 


10.84 
10.92 
IT.00 
11.08 
11.16 


11.23 
11.30 
11.36 
11.40 
11.43 


11.45 
11.44 
11.42 
11.39 
11.35 


11.29 
11.22 
II.13 
11.04 
10.93 


10.82 
10.71 
10.60 
10.50 
10.41 


10.32 
10.24 
10.18 
10.14 
10.12 


10.11 
10.12 
10.14 


27 2.17 
27 1.94 
27 1.85 
27 1.73 


PART IL. 





ASTRONOMICAL EPHEMERIS FOR THE 
MERIDIAN OF WASHINGTON. 
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216 FORMULA FOR THE REDUCTION OF STARS 


FROM MEAN TO APPARENT PLACE FOR THE YEAR 1913. 


The constants of precession, nutation and aberration adopted by the Con/ér- 
ence Internationale des Etoilzs Fondamentales which met in Paris in May, 1896, are 
given on page xiv, and together with the notation of Bessel are used in the for- 
mulz which follow. 

BESSELIAN STAR-NUMBERS. 


Terms of Long Period. Terms of Short Period. 
A=t— 0.342 19 sin QQ —0.004 05 sin 2 € 
+ 0.004 15 sin 2 92 -+0.000 23 sin (C +I”) 
— 0.025 26 sin 2 L +0.001 34 sin (C —I”) 
+ 0.002 51 sin (L—I) —0.000 68 sin (2 —§2) 
— 0.000 99 sin (3 L—I’) —0.000 §2 sin (3¢ —I’) 
+ 0.000 42 sin (L4T) -++0.000 30 sin (C —2 L+I’) 
+ 0.000 25 sin (2 L—QQ) -+0.000 12 sin 2 (€ —L) 
Bx — 9.210 cos §Q —0.088 cos 2C€ 
+ 0.090 cos 2 QQ —0.018 cos (2€ —Q) 
— 0.552 cos 2 L —o.o11 cos (3€ —I”) . 
— 0.022 cos (3 L—I) +0.005 cos (€ +I”) 


+- 0.009 cos (L+I') 
+ 0.007 cos (2 L —Q) 


C= —20.4700 cos @ cos ©) 

D= —20.4700 sin © 

E= — 0.0419 sin Q+0’’.co05 sin 2 $2 —0’’.0031 sin 2 L 

BESSEL’S Star-Constants. 
a=3'.072 58+1°.336 39 sin @, tan 6, a’ =20''.0457 COS @, 
b=,7; cos @, tan 6, b/ == —sin a, 
=y5 Cos @, sec 5, c=tan o cos 6,—sin @, sin 6, 

d=, sin a, sec 6, d’=cos a, sin 6, 


Formule for Reduction to Apparent Position, 


*a=a,+ru+Aa+Bb+Cc+Dd+7E (in time) 
6=6 +r’ +Aa’+Bb’+Cec’ + Da’ (in arc) 


INDEPENDENT STAR-NUMBERS. 


StS’ =4+-46/.0886 A+E (in arc) =3°.072 58 A+7; E (in time) 
f'=— 0*.0124 sin 2( +0*.0041 sin (C —I’) +0*.0007 sin (C +I’) 
— o*.0021 sin (2€ —Q) —o*.0016 sin (3(€ —I”) 
+ o*.0009 sin (C —2 L+I°’) +0*.0004 sin 2 (€ —L) 
gsinG=B hsin H=C +=C tan oo 
g cos G=207'.0457 A hcos H=D 


Formule for Reduction to Apparent Position. 


*a=-a,t/t/t+ruty g sin (G+a,) tan 6,+, hk sin (H+a,) sec 6, (in time) 
6=6,+ry’+g cos (G+a,)+h cos (H+a,) sin 6,44 cos 6, (in arc) 
In the above formule, 
rt denotes the time reckoned in units of one year, from the beginning of the 
Besselian fictitious year (1913, January o*.248, Washington mean tinie), 
&, 0, the star’s mean R. A. and Decl. at the beginning of the fictitious year, 
a, 6, the star’s apparent right ascension and declination at the time 1, 
yh, #’, the annual proper motion in right ascension and declination, 


©, the Sun’s true longitude, w, the obliquity of the ecliptic, 

L, the Sun’s mean longitude, I’, the long. of the Sun’s perigee, 

&, the longitude of the Moon’s I”, the long. of the Moon’s perigee, 
ascending node, (€ , the Moon’s mean longitude. 


* See page 217 for statement concerning the use of these formule. 
(Eph 13] 


FORMULA FOR THE REDUCTION OF STARS, 1913. 9.217 


The independent star-numbers are more convenient than BESSEL’s, when only 
one or two apparent positions of a star are required, or when BESSEL’s star- 
constants are not known with sufficient accuracy. 

In using the star-constants of the British Association Catalogue, a, b, c, d, a’, b’, 
c’, d’, with the star-numbers of this Ephemeris, the quantities to be computed are 
Ac, Bd, Ca, Db,—Ac',— Bd’,—Ca’,— Db’. 

In the computation of the independent star-numbers given for Washington 
mean midnight of each day of the year, on pages 222-229, the short-period terms— 
that is, the terms involving the Moon’s mean longitude—have been included in the 
two columns headed G and Logg. The quantities fand_/ correspond to /’ and /”’, 
respectively, as given on the page of constants in Part IV of the American Ephemeris 
for the years 1901 to 1911, inclusive, and are tabulated in the third and fourth 
columns, respectively, giving separately the effect of the long-period and short- 
period terms. / differs but slightly from the term —o0”.1866 sin 2 € +0’’.0622 sin 
(c —I”) given on page 37 of the Procés-Verbaux of the Paris Conference, and also 
on page 289 of the American Ephemeris and Nautical Almanac for 1900. In com- 
puting the reduction of stars from mean to apparent place, or vice versa, using the 
independent star-numbers, the quantity /” (which is the same for all stars) should 
he omitted in using the formule for a on page 216, in case it is desired to make the 
reduction in conformity with the decision of the Paris Conference with reference 
' to this matter. See page of Procés-Verbaux above cited. 

In the computation of the Besselian star-numbers, pages 218~-221, all short- 
period terms have been included, and hence in using these quantities in the reduction 
of stars to apparent place by means of the formule for that purpose on page 216, /” 
must be subtracted from the final result if it is desired, in compliance with the 
decision of the Paris Conference, to omit that quantity. 

In computing the ephemerides of the circumpolar stars in this volume, all 
short-period terms have been included, excepting the quantity_/ above mentioned. 
which has been omitted. 

In the computation of the ephemerides of the ten-day stars, no short-period 
terms have been included. These terms attain two maxima and two minima 
during the tropical month. At maximum and minimum they may amount in 
right ascension to +0*.008 tan 6, and in declination to +0”.13. For computing 
the effect of these terms for the correction of the positions of stars interpolated 
from the ten-day ephemerides, the following formule may be used, in which Ja@ 
and 46 denote the effect of the short-period terms in right ascension and decli- 
nation, respectively, and 6’ and 6’’@, the sum of the short-period terms of the 
nutation in longitude and obliquity: 


Aa=D' ya 6"pb+Daa o"'@ 
Ad= Dyd 6"$+ Dad 0" @ 
The values of 6% and of 6’@ for Washington mean midnight are given for 
each day of the year on pages 231-232, and have been computed as follows: 
6" = 50!’ .37 A, 0" @a= —B, 
in which A, and B, are the sums of the short-period terms given in the expressions 
for A and B on page 216. 
The quantities D’y,a, Dya, Dy 6, and Dg are given for each ten-day star on 
pages 287-486, and have been computed by means of the following formule: 
D'ya= 7 sin @ tan 6 sin @ Dyt= — 75 cos @ tan 6 
DyO=cos & sin @ D,o=sin @ 
The complete derivative of the right ascension with reference to > is 
Dy&@= 7 (cos @+sin @ tan d sin @) 
and the omission of the term ;'s; cos w is made in accordance with the above- 


mentioned decision of the Paris Conference with reference to the quantity 7’. 
(Eph 13] 












































218 BESSELIAN STAR-NUMBERS, 1913. 
FOR WASHINGTON MEAN MIDNIGHT. 
oan fri 6 Log B Log C Log D oon Hey Log A. Log B. Log C. Log D. 
Jan. o 0.9340 |-0.52236 |+1.30418 +9.07 306 |-0.9636 |-1.19705 |+1.04775 
I 0.9321 | 0.56321 | 1.30272 9.09191 | 0.9644 | 1.20193 | 1.03576 
2 0.9300 | 0.60041 | 1.30111 9.10944 | 0.9665 | 1.20662 | 1.02330 
3 0.9283 | 0.63456 | 1.29936 9.12392 | 0.9694 | 1.21112 | 1.01034 
h 4 0.9273 | 0.66609 | 1.29747 9-13440 | 0.9727 | 1.21545 | 0.99686 
(7.0) 5 —0.9275 |-0.69536 }+1-29542 +9.14087 |-0.9758 |-1.21959 |+0.98280 
6 0.9287;| 0.72265 | 1.29323 9.14423 | 0.9782 | 1.22356} 0.96814 
7 0.9306 | 0.74819 | 1.29090 9.34585 | 0.9794 | 1.22737 | 0.95284 
8 0.9332 | 0.77218 | 1.28840 9.14749 | 0.9794 | 1.23100 | 0.93685 
9 0.9360 | 0.79479 | 1.28576 9.15080 | 0.9784 | 1.23447 | 0.92012 
10 0.9387 |-0.81614 |+1.28297 +9.15682 |-0.9768 |-1.23778 |+0.90258 
II 0.9409 | 0.83635 | 1.28001 9.16566 } 0.9752 | 1.24093 | 0.88418 
12 0.9424 | 0.85554 | 1.27690 9.17661 | 0.9740} 1.24392 | 0.86482 
13 0.9430 | 0.87377 | 1.27363 9.18862 | 0.9736 | 1.24676 | 0.84443 
14 0.9428 | 0.89114 | 1.27020 9.20048 ; 0.9742 | 1.24945 | 0.82292 
15 —0.9417 |-0.90770 |+1.26660 2 |+9.21112 |-0.9757 |-1-25199 |+0.80014 
16 0.9401 | 0.92352 | 1.26283 3| 9.21982 | 0.9777 | 1.25438 | 0.77597 
17 0.9386 | 0.93865 | 1.25889 4| 9.22638 | 0.9801 | 1.25662 | 0.75025 
18 0.9376 | 0.95313 | 1.25478 5 | 9.23081 | 0.9824 | 1.25872 | 0.72279 
nh 29 0.9376 | 0.96701 | 1.25050 h 6] 9.23335 | 0.9845 | 1.26067 | 0.69334 
(8.0) 20 —0.9389 |-0.98032 |+1.24603 | (11.0) 7 |+9.23447 |-0.9860 |-1.26248 |+0.66163 
21 0.9414 | 0.99310 | 1.24138 8 | 9.23480 | 0.9867 | 1.26416 | 0.62729 
22 0.9448 | 1.00538 | 1.23654 9| 9.23507 | 0.9867 | 1.26569 | 0.58988 
23 0.9484 | 1.01719 | 1.23151 10 | 9.23618 | 0.9858 | 1.26709 | 0.54882 
24 0.9517 | 1.02855 | 1.22628 Ir | 9.23900 | 0.9842 | 1.26835 | 0.50334 
25 -0.9539 |-1.03948 |+1.22086 I2 |+9.24415 |-0.9823 |-1.26948 |+0.45240 
26 0.9549 | 1.05001 | 1.21522 13 | 9.25178 | 0.9805 | 1.27046 | 0.39464 
27 0.9547 | 1.06016 | 1.20938 14| 9.26152 | 0.9793 | 1.27132 | 0.32786 
28 0.9536 | 1.06994 | 1.20332 15 | 9.27219 | 0.9792 | 1.27204 | 0.24879 
29 0.9521 | 1.07937 | 1.19703 16 | 9.28265 | 0.9800 | 1.27263 | 0.15196 
30 —0.9508 |-1.08846 |+1.19052 17 |+9.29181 |-0.9820 |-1.27309 |+0.02708 
31 0.9502 | 1.09723 | 1.18377 18 | 9.29880 | 0.9844 | 1.27342 | 9.85103 
Feb. 1 0.9505 | 1.10569 | 1.17677 19 | 9.30320 | 0.9869 | 1.27361 | 9.55018 
2 0.9518 | 1.11386 | 1.16952 20 | 9.30521 | 0.9887 | 1.27368 |+6.58776 
h 3 0.9539 | 1.12174 | 1.16202 , 22 | 9-30572 0.9896 | 1.27361 |-9.54895 
(9.0) 4 0.9566 |-1.12934 |+1.1§425 | (12.0) 22 |+9.30608 |-0.9892 -—1.27342 |-9.85004 
5 0.9595 ! 1.13667 | 1.14620 23 | 9.30737 | 0.9878 | 1.27309 | 0.02598 
6 0.9625 | 1.14375 | 1.13786 24| 9.31044 | 0.9856 | 1.27264 | 0.15069 
7 0.9650 | 1.15058 | 1.12922 25 | 9.31561 | 0.9832 | 1.27205 | 0.24731 
8 0.9669 | 1.15716 | 1.12028 26 | 9.32267 | 0.9810 | 1.27134 | 0.32616 
9 |+9.01009 |-0.9679 |-1.16351 |+1.11100 27 |+9.33086 |-0.9796 |-1.27049 |-0.39272 
10 | 9.01339 |} 0.9681 | 1.16964 | 1.10140 28 | 9.33931 | 0.9791 | 1.26952 | 0.45029 
II | 9.01847 | 0.9675 | 1.17554 | 1.09144 29 | 9.34714 | 0.9795 | 1.26841 | 0.50097 
12 | 9.02670 | 0.9663 | 1.18122 | 1.08111 30 | 9.35378 | 0.9806 | 1.26717 | 0.54621 
13 | 9.03886 | 0.9650 | 1.18670 | 1.07040 31 | 9.35894 | 0.9821 | 1.26580 | 0.58704 
14 |+9.05477 |-0.9638 |-1.19197 |+1.05929 | Apr. __r _|+9.36260 |-0.9838 |-1.26430 |-0.62423 
15 |+9.07306 |-0.9636 |-1.19705 |+1.04775 2 |+9.36480 |-0.9851 |-1.26266 |-0.65835 


E =0’’.00 =0*.000 


[Eph 13] 





















BESSELIAN STAR-NUMBERS, 1918. 219 
FOR WASHINGTON MEAN MIDNIGHT. 

TSid He}| Foe A. | Log B. | Logc. | Logp. [Sei Day) Log A. Log C. | Log D. 
Apr. I |+9.36260 |-0.9838 |-1.26430 |-0.62423 | May 17 |+9.54223 1.01382 |-1.23298 
2 | 9.36480 | 0.9851 | 1.26266 | 0.65835 18] 9.54588 1.00253 | 1.23770 

3]| 9.36584 | 0.9860 | 1.26089 | 0.68984 19 | 9.55083 0.99082 | 1.24224 
4] 9.36624 | 0.9862 | 1.25898 | 0.71906 20 | 9.55678 0.97867 | 1.24660 

h 5 | 9.36652 | 0.9856 | 1.25694 | 0.74632 n @ 9.56327 0.96604 | 1.25081 
(18.0) 6 |+9.36734 |-0.9841 |-1.25476 |-0.77182 J (16.0) 22 |+9.56980 0.95291 |-1.25485 
7 | 9.36923 | 0.9819 | 1.25244 | 0.79578 23 | 9-57587 0.93925 | 1.25873 

8 | 9.37276 | 0.9793 | 1.24998 | 0.81835 24| 9.58108 0.92503 | 1.26245 

9 | 9.37809 | 0.9767 | 1.24738 | 0.83967 25 | 9.50529 0.91020 | 1.26602 
10 | 9.38518 | 0.9745 | 1.24464 | 0.85986 26 | 9.58856 0.89473 | 1.26944 

II |+9.39338 |-0.9733 |-1.24176 |-0.87901 27 |+9.59101 -0.87856 |-1.27272 
12 | 9.40178 | 0.9730 | 1.23873 | 0.89723 28 | 9.59286 0.86165 | 1.27584 

13 | 9.40944 | 0.9739 | 1.23555 | 0.91458 29 | 9-59445 0.84392 | 1.27882 
14| 9 41554 | 0.9756 | 1.23222 | 0.93112 30] 9.59616 0.82532 | 1.28166 
15 | 9.41981 | 0.9774 | 1.22875 | 0.94693 31 | 9.59836 0.80577 | 1.28436 

16 |+9.42226 |-0.9788 |~1.22512 |-0.96206 [ June x _|+9.60134 —0.78517 |-1.28692 

17 | 9.42339 | 9.9794 | 1.22133 | 0.97654 2 | 9.60530 0.76344 | 1.28935 
18 | 9.42408 | 0.9788 | 1.21739 | 0.99042 3| 9.61031 0.74041 | 1.29164 
19 | 9-42535 | 0.9769 | 1.21328 | 1.00375 4| 9.61621 0.71599 | 1.29380 

bh 20 | 9-42791 | 0.9742 | 1.20901 1.01655 n 9° 9.62261 0.68998 | 1.29582 
(14.0) 21 |+9.43212 |-0.9711 |-1.20458 |-1.02885 | (17.0) 6 |+9.62891 —0.66220 |-1.29772 
22 | 9.43792 | 0.9680 | 1.19997 | 1.04069 7| 9.63454 0.63240 | 1.29948 

23 | 9-44484 | 0.9658 | 1.19519 | 1.05208 8 | 9.63912 0.60029 | 1.30112 

24} 9.45220 | 0.9644 | 1.19023 | 1.06306 9] 9-64250 0.§6548 | 1.30263 

25 | 9-45933 | 9.9639 | 1.18509 | 1.07363 10 | 9.64479 0.52753 | 1.30401 

26 |+9.46568 |-0.9643 |-1.17977 |-1.08383 II |+9.64642 —0.48581 |~1.30527 

27 | 9-47092 | 0.9652 | 1.17425 | 1.09367 12 | 9.64798 0.43954 | 1.30641 

28 | 9.47490 | 0.9664 | 1.16854 | 1.10317 13| 9.64994 0.38762 | 1.30742 
29 | 9.47772 | 0.9675 | 1.16263 | 1.11233 14| 9.65271 0.32853 | 1.30830 

30 | 9.47964 | 0.9682 | 1.15651 | 1.12118 1§ | 9.65657 0.25998 | 1.30907 

May 1: |+9.48098 |-0.9681 |-1.15019 |-1.12973 16 |+9.66142 ~0.17841 |-1.30971 
2| 9.48212 | 0.9673 | 1.14364 | 1.13799 17 | 9.66686 0.07778 | 1.31024 
3| 9.48350 | 0.9656 | 1.13688 | 1.14597 18 | 9.67238 9.94641 | 1.31064 

4| 9.48561 | 0.9631 | 1.32988 | 1.15368 19 | 9.67759 9-75703 | 1.31092 

5 | 9.48889 | 0.9602 | 1.12264 | 1.16112 h 20 9.68220 —9.41326 | 1.31108 

h 6 |+9.49356 |-0.9571 |-1.11§16 |-1.16832 § (18.0) 21 |+9.68607 +8.72922 |-1.31112 
(16.0) 7] 9.49958 | 0.9543 | 1.10743 | 1.17527 22 | 9.68914 9.56367 | 1.31104 
8 | 9.50659 | 0.9523 | 1.09943 | 1.18199 23 | 9.69148 9.83161 | 1.31083 

9 | 9.51400 | 0.9514 | 1.09116 | 1.18849 24| 9.69326 9.99600 | 1.31051 

10 | 9.52107 | 0.9518 | 1.08261 | 1.19476 25 | 9.69476 0.11487 | 1.31007 

II |+9.52714 |-0.9531 |-1.07377 |~1.20082 26 |+9.69623 +0.20801 |-1.30951 

12 | 9.53178 | 0.9548 | 1.06462 | 1.20666 27 | 9.69796 0.28456 | 1.30882 

13 | 9.53494 | 0.9563 | 1.05516 | 1.21231 28 | 9.70020 0.34950 | 1.30802 

14 | 9.53594 | 0.9572 | 1.04536 | 1.21776 29 | 9.70320 0.40589 | 1.30709 

15 | 9-53831 | 0.9569 | 1.03522 | 1.22302 30 | 9.70702 0.45569 | 1.30604 

16 |+9.53985 |-0.9553 |-1.02471 |-1.22809 | July = -|+9.71160 |-0.0304 |+0.50025 [1.30486 

17 I+9.54223 |-0.9526 |-1.01382 |-1.23298 2 |+9.71669 |-0.9299 1+0.54055 i-I.30357 


E =0!/",00 = 08.000 
{Epb 13] 





EB =0’'.00 0%.000 
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220 BESSELIAN STAR-NUMBERS, 1913. 
FOR WASHINGTON MEAN MIDNIGHT. 
(Sid Hey | Loe A. | LogB. | Logc. | Log Dd. |SelerDay.| roe a. | tog R. | Logc. | Los D 
July 1 [+9.71160 |-0.9304 |+0.50025 |-1.30486 +9.83026 |-0.9686 |+1.17987 |-1.08365 
2} 9.71669 | 0.9299 | 0.54055 | 1.30357 9.83108 | 0.9709 | 1.18§13 | 1.07356 
3| 9.72188 | 0.9307 | 0.57731 | 1.30214 9.83158 | 0.9725 | 1.19021 | 1.06309 
4| 9.72668 | 0.9327 | 0.61110 | 1.30060 9.83192 | 0.9734 | 1.19512 | 1.0§224 
h 5] 9:73075 | 9.9356 | 0.64233 | m29892 9.83229 | 0.9734 | 1.19985 | 1.04098 
(19.0) 6 |+9.73385 |-0.9387 |+0.67135 |-1.29712 +9.83292 |-0.9726 |+1.20441 |~1.02929 
7 | 9-73599 | 0.9414 | 0.69844 | 1.29519 9-83398 | 0.9716 | 1.20880 | 1.01715 
8] 9.73743 | 0.9431 | 0.72383 | 1.29313 9.83558 | 0.9701 | 1.21304 | 1.00452 
9| 9.73859 | 9.9435 | 0.74770 | 1.29094 9.83778 | 0.9689 | 1.21710 | 0.99138 
IO | 9.73993 | 0.9428 | 0.77021 | 1.28862 9.84051 | 0.9683 | 1.22102 | 0.97769 
IT |+9.74185 |-0.9413 |+0.79149 |-1.28617 26 |+9.84353 |-0.9687 |+1.22477 |-0.96342 
12 | 9.74458 | 0.9392 | 0.81167 | 1.28358 27 | 9.84654 | 0.9701 | 1.22838 | 0.94854 
13 | 9.74810 | 0.9373 | 0.83083 | 1.28085 28 | 9.84922 | 0.9725 | 1.23183 | 0.93299 
14} 9.75219 | 0.9363 | 0.84907 | 1.27798 29 | 9.85128 | 0.9754 | 1.23514 | 0.91672 
15 | 9.75651 | 0.9363 | 0.86646 | 1.27498 30 | 9.85267 | 0.9784 | 1.23830 | 0.89969 
16 |+9.76072 |-0.9375 |4+0.88307 |-1.27183 31 |+9.85342 |-0.9809 |+1.24131 |-0.88182 
17 | 9.76447 | 0.9395 | 0.89895 | 1.26854 | Sept. 1] 9.85374 | 0.9823 | 1.24418 | 0.86304 
18 | 9.76760 | 0.9421 | 0.91416 | 1.26510 2] 9.85395 | 0.9824 | 1.24691 | 0.84328 
19 | 9.77008 | 0.9449 | 0.92874 | 1.26151 3| 9-85440 | 0.9814 | 1.24950 | 0.82244 
20 9.77193 | 0.9476 | 0.94272 | 1.25777 , 4 9.85538 | 0.9796 | 1.25196 | 0.80041 
h 21 |+9.77328 |-0.9497 |+0.95616 |-1.29388 | (88.0) 5 |+9.85608 |-0.9797 |+1.25427 |-0.77705 
(20.0) 22 | 9.77431 | 0.9511 | 0.96908 | 1.24982 6) 9.85916 | 0.9761 | 1.25646 | 0.75223 
23 | 9.77522 | 0.9518 | 0.98152 | 1.24561 7 | 9.86173 | 0.9753 | 1.25850 | 0.72575 
24 | 9.77624 | 0.9516 | 0.99349 | 1.24123 8 | 9.86438 | 0.9755 | 1.26042 | 0.69742 
25 | 9.77762 | 0.9§07 | 1.00503 | 1.23668 9 | 9.86681 | 0.9766 | 1.26220 | 0.66695 
26 |+9.77954 |-0.9493 |+1.01615 |-1.23197 10 |+9.86883 |-0.9785 |+1.26385 |-0.63403 
27 | 9.78213 | 0.9479 | 1.02688 | 1.22708 11 | 9.87036 | 0.9808 | 1.26537 | 0.59826 
28 | 9.78539 | 0.9468 | 1.03724 | 1.22200 I2 | 9.87135 | 0.9830 | 1.26676 | 0.55912 
29 | 9.78919 | 0.9466 | 1.04724 | 1.21675 13 | 9.87188 | 0.9849 | 1.26803 | 0.51595 
30 | 9.79320 | 0.9474 | 1.05690 | 1.21130 14 | 9.87211 | 0.9861 | 1.26916 | 0.46783 
31 |+9.79703 |-0.9495 |+1.06624 |-1.20566 1§ |+9.87216 '-0.9867 |+1.27017 |-0.41353 
Aug. 1 | 9.80036 | 0.9524 | 1.07526 | 1.19982 16 | 9.87220 | 0.9865 | 1.27105 | 0.35128 
2 | 9.80292 | 0.9559 | 1.08398 | 1.19378 17 | 9.87243 | 0.9855 | 1.27180 | 0.27841 
3 | 9.80467 | 0.9§91 | 1.09242 | 1.18753 18 | 9.87301 | 0.9839 | 1.27243 | 0.19057 
4| 9.80574 | 0.9616 | 1.10057 | 1.18106 19 | 9.87406 | 0.9818 | 1.27293 | 0.07996 
h 5 |+9.80640 |-0.9628 |+1.10846 |~1.17437 h 20 ,+9.87565 |-0.9799 |+1.27330 |-9.93129 
(21.0) 6] 9.80710 | 0.9628 | 1.11609 | 1.16745 | (0.0) 21 | 9.87775 | 0.9785 | 1.27355 | 9.70273 
7 | 9.80816 | 0.9618 | 1.12347 | 1.16030 22 | 9.88018 | 0.9779 | 1.27367 |-9.18934 
8] 9.80986 | 0.9602 | 1.13061 | 1.15289 23 | 9.88272 | 0.9782 | 1.27366 |+9.29076 
9} 9.81224 | 0.9586 | 1.13751 | 1.14524 24 | 9.88508 | 0.9796 | 1.27352 | 9.73677 
10 |+9.81519 |-0.9§76 |+1.14419 |-1.13732 25 |+9.88698 |-0.9817 |+1.27326 |+9.95215 
Ir | 9.81846 | 0.9575 | 1.15065 | 1.12912 26 | 9.88827 | 0.9841 | 1.27287 | 0.09546 
12} 9.82170 | 0.9584 | 1.15690 | 1.12065 27 | 9.88896 | 0.9859 | 1.27235 | 0.20299 
13 | 9.82463 | 0.9604 | 1.16294 | 1.11188 28 | 9.88922 | 0.9870 | 1.27171 | 0.28906 
14| 9.82708 | 0.9630 | 1.16877 | 1.10279 29 | 9.88930 | 0.9868 | 1.27093 | 0.36079 
15 |+9.82896 |-0.9658 |+1.17442 |-1.09339 30 983 0.9854 |+1.27002 |+0.42225 
16 |+9.83026 |~0.9686 +1.17987 —1.08365 |Oct. 1 l+9. 89022 0.9831 +1.26899 |+0.47601 


— 
























BESSELIAN STAR-NUMBERS, 1913. 221 
FOR WASHINGTON MEAN MIDNIGHT. 

a Hey Log A. | LogB. | LogC. sor ey Log A Log B Log C Log D 
Oct. 1 [+9.89022 |-0.9831 |+1.26899 |+0.47601 | Nov. 16 |+9.95620 |-0.9404 |+1.04012 |+1.22053 
2] 9.89151 | 0.9804 | 1.26782 | 0.52374 17 | 9.95885 | 0.9403 | 1.02930 | 1.22593 
3 | 9-89337 | 0.9779 | 1.26652 | 0.56665 18 | 9.96125 | 0.9413 | 1.01805 | 1.23113 
4] 9.89565 | 0.9760 | 1.26508 | 0.60559 h 19] 9.96319 | 0.9429 | 1.00636] 1.23614 
h 5 | 9.89814 | 0.9751 | 1.26351 | 0.64123 | (4.0) 20] 9.96464 | 0.9445 | 0.99420 | 1.24096 
(1.0) 6 |+9.90047 |-0.9752 |+1.26181 |+0.67407 O1 +9.96561 |-0.9456 |+0.98155 |+1.24560 
7 | 9.90251 | 0.9761 | 1.25996 | 0.70448 22 | 9.96627 | 0.9456 | 0.96837 | 1.25006 
8 | 9.90413 | 0.9775 | 1.25798 | 0.73280 23 | 9.96692 | 0.9442 | 0.95463 | 1.25434 
9 | 9.90522 | 0.9790 | 1.25586 | 0.75928 24| 9.96780 | 0.9418 | 0.94030 |] 1.25844 
10 | 9.90590 | 0.9803 | 1.25360 | 0.78412 25 | 9.96915 | 0.9384 | 0.92534 | 1.26238 
II |+9.90624 |-0.9810 |+1.25120 |+0.80751 26 |+9.97 103 |-0.9349 ;+0.90968 '+1.26614 
12] 9.90637 | 0.9810 | 1.24865 | 0.82960 27 | 9.97340 | 0.9318 | 0.89330 | 1.26974 
13 | 9.90650 | 0.9802 | 1.24595 | 0.85050 28 | 9.97608 | 0.9297 | 0.87613 | 1.27318 
14} 9.90676 | 0.9787 | 1.24310 | 0.87032 29 | 9.97884 | 0.9287 | 0.85811 | 1.27646 
I1§ | 9.90730 | 0.9764 | 1.24010 | 0.88917 30 | 9.98147 | 0.9290 | 0.83916 | 1.27958 
16 |+9.90828 |-0.9737 |+1.23695 |+0.90712 | Dec. 1 :|+9.98379 |-0.9301 [+0.81919 |+1.28254 
17 | 9.90976 | 0.9710 | 1.23364 | 0.92424 2| 9.98566 | 0.9316 | 0.79811 | 1.28535 
18 | 9.91173 | 0.9686 | 1.23018 | 0.94060 3| 9.98709 | 0.9331 | 0.77581 | 1.28800 
19 | 9.91405 | 0.9669 | 1.22655 | 0.95625 4! 9.98819 | 0.9343 | 0.75216 | 1.29050 
bh 20 | 9.91654 | 0.9662 | 1.22276 0.97123 h 5 | 9.98906 | 0.9348 | 0.72698 | 1.29286 
(2.0) 21 |+9.91896 |-0.9667 |+1.21879 |+0.98560 | (5.0) 6 |+9.98982 |-0.9344 |+0.70011 |+1.29506 
22 | 9.92103 | 0.9678 | 1.21466 | 0.99939 7 | 9.99061 | 0.9332 | 0.67133 | 1.29712 
23 | 9.92258 | 0.9696 | 1.21035 | 1.01263 8 | 9.99157 | 0.9313 | 0.64033 | 1.29904 
24} 9.92358 | 0.9710 | 1.20587 | 1.02537 9) 9.99283 | 0.9288 | 0.60680 | 1.30081 
251 9.92412 | 0.9716 | 1.20120 | 1.03762 10! 9.99444 | 0.9260 | 0.57030 | 1.30244 
26 |+9.92443 |-0.9712 |+1.19634 |+1.04941 II |+9.99646 |-0.9234 |+0.53030 |+1.30392 
27 | 9.92482 | 0.9696 | 1.19129 | 1.06077 12 | 9.99884 | 0.9214 | 0.48608 | 1.30526 
28 | 9.92556 | 0.9668 | 1.18605 | 1.07172 13 | 0.00145 | 0.9204 | 0.43668 | 1.30647 
29 | 9.92684 | 0.9636! 1.18060 | 1.08228 14 | 0.00415 | 0.9206 | 0.38075 | 1.30753 
30 9.92871 0.9601 } 1.17495 | 1.09246 15 | 0.00664 | 0.9219 | 0.31637 | 1.30846 
31 [+9.93105 |-0.9573 |+1.16909 [+1.10228 16 |+0.00877 |-0.9240 |+0.24058 |+1.30925 
Nov. 1] 9.93366 | 0.9554] 1.16301 | 1.11176 17 | 0.01046 | 0.9267 | 0.14852 | 1.30989 
2] 9.93627 | 0.9546 | 1.15671 | 1.12091 18 | 0.01167 | 0.9288 | 0.03132 | 1.31041 
31 9.93863 ' 0.9549 | 1.15017 | 1.12975 19 | 0.012§2 | 0.9299 | 9.87007 | 1.31078 
h 4! 9.94061 | 0.9558 | 1.14340 | 1.13828 n 7 0.01326 | 0.9297 | 9.61041 | 1.31102 
(8.0)  § }+9.94212 |-0.9569 |+1.13638 |+1.14652 | (6.0) 21 |+0.01410 |-0.9284 |+8.86865 |+1.31112 
6! 9.94320 | 0.9579 ! 1.12911 | 1.15448 22 | 0.01529 | 0.9259 |-9.41506 |} 1.31108 
7| 9-94394 | 0.9584 | 1.12158 | 1.16217 23 | 0.01695 | 0.9231 | 9.77377 | 1.31090 
8! 9.94447 | 0.9583 | 1.11377 | 1.16960 24 | 0.01906 | 0.9206 | 9.96744 | 1.31059 
9! 9-94495 | 0.9574 | 1.10569 | 1.17678 25 | 0.02151 | 0.9189 | 0.10083 | 1.31014 
10 |+9.94551 |-0.9555 |+1.09730 |+1.18371 26 |+0.02412 |-0.9184 |-0.20263 |+1.30955 
II] 9.94632 | 0.9530 | 1.08862 | 1.19040 27 | 0.02664 | 0.9192 | 0.28493 | 1.30882 
12 | 9.94748 | 0.9500 | 1.07961 | 1.19686 28 | 0.02891 | 0.9210 | 0.35398 | 1.30795 
13 | 9-94907 | 0.9469 | 1.07028 | 1.20310 29 | 0.03081 | 0.9235 | 0.41342 | 1.30694 
14] 9.95113 | 0.9439 | 1.06059 | 1.20912 30 | 0.03230 | 0.9260 | 0.46558 | 1.30580 
15 [+9.95356 |-0.9417 |+1.05055 |+1.21493 31 |+0.03344 |-0.9282 |-0.51201 |+1.30451 
16 }+9.95620 |-0.9404 |+1.04012 !+1.22053 32 |+0.03433 |-0.9299 1-0.55383 I+1.30308 


E =0’’.00 ™0#.000 


[Eph 13) 








































[Eph 13] 


222 INDEPENDENT STAR-NUMBERS, 1913. 
FOR WASHINGTON MEAN MIDNIGHT. 
G 
Solar Day. 
(Sidereal T Log kh. 
Hour.) In In 
Time. : Time. Arc. Time. 
y o 7 h m o h m 
Jan. ©0/0.0007 F-0.108|-0.008 | 264 §8.0|17 39.9 ] 350 36.9 23 22.5 | 0.93561 | 1.31003 
I |0.0034f 0.096) 0.011 § 265 20.5|17 41.41 349 40.5 /23 18.7 1 0.93350] 1.30981 
2 |0.0062] 0.085] 0.010] 265 51.2117 43.41 348 44.0)23 14.9 1 0.93112 § 1.30956 
3 |0.0089} 0.073] 0.007 | 266 29.4/17 46.0] 347 47.5,23 11.2] 0.92910 | 1.30930 
h | 4 {0-02 16] 0.061|-0.002 | 267 13.6/17 48.9 | 346 50.8/23 7.4]. 0.92790] 1.30901 
(7.0) 5 |0.0144§-0.048|+0.003 | 268 0.3/17 52.01 345 54.1/23 3.6] 0.92778 | 1.30871 
6 |0.0171} 0.036) 0.008 | 268 45.8117 55.1 | 344 57-3 22 59.8] 0.92880 | 1.30838 
7 |0.0199 269 27.2117 57.88 344 0.4122 56.0 } 0.93071 § 1.30804 
8 |0.0226 270 2.5118 0.21343 3.4/22 52.2 | 0.93323] 1.30768 
9 |0.0253 270 31.2)18 2.01342 6.4/22 48.4 | 0.93603 | 1.30730 
10'0.0281 270 §2.9118 3.51341 9.2/22 44.61 0.93872 | 1.30690 
II |0.0308 271 9.5|18 4.6] 340 12.0|22 40.8 1 0.94095 | 1.30648 
12 (0.0335 271 22.3118 5.51339 14.622 37.0] 0.94249 I 1.30605 
13 |0.0363 271 34.118 6.31338 17.1122 33.1 1 0.94316] 1.30560 
14 |0.0390 271 47.818 7.21337 19.6|22 29.3 | 0.94292 | 1.30513 
1§ }0.0418 272 6.31/18 8.41336 21.9/22 25.5 | 0.94195 | 1.30465 
16 |0.0445 272 31.8/18 10.1 | 335 24.122 21.61 0.94054 | 1.30415 
17 |0.0472 273 6.3}/18 12.41 334 26.1122 17.7 1 0.93921 | 1.30364 
18 |0.0500 273 48.7/18 15.3333 28.1/22 13.9] 0.93854 | 1.30311 
n 19 |9-0527 274 36.1118 18.4 332 29.9/22 10.0] 0.93902 J 1.30258 
(8.0) 20/0.0554 275 24.1|18 21.61 331 31.622 6.1 ]0.94085 | 1.30202 
21 |0.0582 276 7.5|18 24.5 | 330 33-1/22 2.2] 0.94390] 1.30146 
22 |0.0609 276 42.3/18 26.8 f 329 34.5/21 58.3 | 0.94776] 1.30088 
23 |0.0637 277. (7-218 28.5 | 328 35.8/21 54.4 1 0.95178 | 1.30030 
24 |0.0664 277 23.018 29.5 | 327 36.9/21 50.5 | 0.955304 1.29970 
25 |0.0691 277 32.818 30.2 | 326 37.9/21 46.5 | 0.95768 I 1.29910 
26 10.0719 277 40.8118 30.7 | 325 38.7/21 42.6] 0.95878 | 1.29848 
27 10.0746 277 51.5|18 31.41 324 39.3/21 38.6] 0.95877 | 1.29786 
28 |0.0774 278 8.5/18 32.61 323 39.8121 34.6] 0.95798 | 1.29723 
29 |0.0801 278 32.7|18 34.2 | 322 40.1/21 30.7 | 0.95696 J 1.29659 
30 |0.0828 279 3-7|18 36.3 1 321 40.3/21 26.7 1 0.95627 | 1.29594 
31 |0.0856 279 39.5|18 38.61 320 40.3)21 22.7 { 0.95636] 1.29530 
Feb. 10.0883 280 16.5|18 41.1 | 319 40.1/21 18.7 | 0.95748 | 1.29464 
2 |0.0910 280 §1.3|/18 43.41 318 39.7/21 14.6] 0.95961 | 1.29398 
n 3 0.0938 281 21.5|18 45.4.9 317 39.2/21 10.6] 0.96249 [ 1.29333 
(9.0) 4/0.0965 281 45.2|18 47.01 316 38.5|21 6.6] 0.96580] 1.29266 
§ |0.0992 282 2.5|18 48.21 315 37.7|21 2.5 § 0.96920] 1.29200 
6 |0.1020 282 13.7|18 48.9 | 314 36.7|20 58.4 | 0.97242 | 1.29134 
7 (0.1047 282 20.3/18 49.4 | 313 35.5/20 54.4 | 0.97518 f 1.29068 
8 |0.1075] 0.311/+0.001 | 282 24.0/18 49.6] 312 34.2/20 50.3 | 0.97719 | 1.29002 
Q | 0.1102 0.320, —-0.005 { 282 27.3)18 49.8 f 311 32.7/20 46.2 | 0.97830] 1.28936 
10 /0.11329] 0.329) 0.012 | 282 32.6)18 50.2 f 310 31.0'20 42.1 1 0.97861 | 1.28870 
Ir (O.115§7{ 0.338} 0.017 | 282 42.2/18 50.8 I 309 29.2120 38.0 | 0.97826 I 1.28805 
12 |0.1184] 0.346) 0.019 § 282 58.3118 51.9 | 308 27.2/20 33.8] 0.97751 | 1.28740 
13 |0.1212] 0.355] 0.019] 283 22.018 53.5 | 307 25.1/20 29.7 | 0.97681 | 1.28676 
14 [0.1239 140. 364,-0.015 | 283 52.9|18 55.5 | 306 22.820 25.5 | 0.97670] 1.28613 
1§ |0.1266 0.37 2|-0.008 | 284 27.7|18 57.9 | 305 20.4|20 21.4 1 0.97756] 1.28550 





INDEPENDENT STAR-NUMBERS, 1913. 223 
FOR WASHINGTON MEAN MIDNIGHT. 





























Sf Sf" 
Solar Day. 

(Sidereal T Log g. Log A. t Log ¢. 

Hour.) In In In In 

Time. | Time. Are. Time. 

y s 8 ° , h m ow 

Feb. 15 |0.1266}+0.372/-0.008 305 20.4/20 21.4 10.97756 I 1.28550 F-6.83|-0.8343 
16 !0.1294] 0.380] 0.000 304 17.8/20 17.2 [0.97961 | 1.28488 4 6.91] 0.8392 
17 |O.1321} 0.388/+0.007 303 15.1|20 13.0] 0.98272 | 1.28427 } 6.98] 0.8439 
h 18/0.1348] 0.397) 0.012 302 12.2/20 8.8 10.98652 § 1.28367] 7.05) 0.8484 
(10.0)19 {0.1376} 0.405] 0.014 301 9.2/20 4.6] 0.99041 | 1.28308 } 7.12) 0.8527 


20 |0.14031+-0.412/+0.013 300 6.31/20 0.4] 0.99377 | 1.28250 f-7.19|-0.8569 
21 |0.1431} 0.420} 0.008 299 2.8]/19 56.2] 0.996161 1.28194] 7.26] 0.8608 
22 |0.1458} 0.428/+0.002 297 59.4/19 52.0] 0.99738 | 1.28139] 7.32) 0.8646 
23 |0.1485] 0.435|-0.004 296 55.8119 47.7 1 0.99752 } 1.28085 f 7.38] 0.8683 
24 10.1513} 0.443] 0.008 295 52.119 43.5 | 0.99685 | 1.28032 § 7.44| 0.8718 


25 |0.1540}+0.45 1|-0.010 
26 |0.1568] 0.458] 0.009 
27 |0.1595] 0.465|-0.004 
28 |0.1622] 0.473|+0.001 
Mar. 1 (0.1650 0.480] 0.007 


7.50|-0.8751 
7.56| 0.8782 
7.61) 0.8812 
7.664 0.8840 
7.70} 0.8867 


7-75|-0.8893 
7.79| 0.8916 
7-83] 0.8939 
7.87| 0.8960 
7:90} 0.8979 


294 48.3]19 39.2 | 0.99593 
293 44-4/19 35-0] 0.99525 
292 40.3|/19 30.7 1 0.99512 
291 36.2/19 26.4 § 0.99588 
290 31.9/19 22.1 | 0.99762 
289 27.5]19 17.8 | 1.00006 
288 23.1/19 13.5 | 1.00285 
287 18.5]19 9.2] 1.00568 
286 13.9119 4.9] 1.00828 
285 9.2/19 0.6} 1.01039 


| 
i) 
~“ 
te] 
co 
17) 


2 |0.1677 #0.488|+0.01 2 
3 |0.1704] 0.495] 0.015 
4|0.17321 0.503] 0.015 
5 |0.1759f 0.510] 0.014 
6 
7 


- tt lo 
LS 
~J 
ON 
~J] 
ms 


0.1786] 0.516) 0.010 


h 
(21.0) 7 }0.1814}0.523/+0.004 
8 [0.1841 f 0.530/-0.003 
9 [0.1869] 0.537] 0.009 
10 {0.1896} 0.544] 0.015 


It [0.1923] 0.550) 0.018 


284 4.4/18 56.3 | 1.01183 
282 59.6118 52.01 1.01252 
281 54.7/18 47.6] 1.01247 
280 49.818 43.3 | 1.01178 
279 44.9118 39.0] 1.01070 
12 |0.1951#0.§57|-0.019 | 290 7.2/19 20.5 | 278 39.9/18 34.7 | 1.00961 
13 |0.1978} 0.564) 0.016 | 290 31.619 22.1 | 277 34.9/18 30.3 | 1.00896 
14 [0.2006] 0.571| 0.010] 291 0.1/19 24.0} 276 29.9118 26.0] 1.00917 
1§ |0.20334 0.578|-0.003 | 291 29.0/19 25.91 275 24.9|18 21.7 | 1.01043 
16 |0.2060} 0.585|+0.004 | 291 55.1/19 27.7 1274 19.9 18 17.3] 1.01265 
17 |0.2088 #-0.592|/+0.010 | 292 15.1/19 29.0] 273 14.9/18 13.0] 1.01555 
18 10.2EI5f 0.599] 0.013 | 292 27.7119 29.9] 272 10.0118 8.7] 1.01865 
19 {0.2142} 0.605] 0.013 [292 33.0/19 30.2} 271 5.0118 4.3] 1.02135 
20 [0.2170] 0.612] 0.009 | 292 33.4/19 30.2270 0.0)118 0.0] 1.02325 
21 [0.2197] 0.618]+0.003 | 292 32.6/19 30.2 | 268 55.2/17 55.7 | 1.02412 





-— tt lt mo tle et 
e ° e . e Py e e e . , @ 


“—~ ef - et 
s CY e a s 


h 

(12.0)22 |0.2225 0.625|-0.003 | 292 34.7/19 30.3 | 267 50.4/17 51.4] 1.02390] I 
23 0.22524 0.632] 0.008 | 292 42.5|19 30.8 266 45.617 47.0] 1.02282 | 1 
24 |0.2279} 0.639] 0.011 | 292 57.2/19 31.8 | 265 40.9117 42.7] 1.02142] 1. 
25 |0.2307} 0.646} 0.010] 293 18.7/19 33.2 | 264 36.2/17 38.4] 1.02017] ¥ 
26 |0.2334] 0.652) 0.006 | 293 45.3/19 35.0] 263 31.6117 34.1] 1.01948] 1 
27 |0.23621-0.659|-0.001 | 294 13.7/19 36.9 | 262 27.1/17 29.8 | 1.01967 | x 
28 10.2389] 0.666|+0.005 | 294 40.6!19 38.7 | 261 22.7/17 25.5 | 1.02067] 1 

29 [0.2416] 0.673) 0.011 [295 3.1/19 40.2 | 260 18.4)17 21.2 | 1.02236] 1. 
30 [0.2444] 0.680) 0.014] 295 19.919 41.3] 259 14.1|17 16.9} 1.024501] 1 

I 


31 [0.2471] 0.686) 0.016] 295 31.019 42.1 | 258 10.0/17 12.7 | 1.02674 
Apr. 1 |0.2498}+-0.693/+0.015 | 295 37.319 42.5 257 5.9117 8.41 1.02872] 1. 


2 |0.2526-0.701)/+0.011 | 295 39.9,19 42.7] 256 2.0/17 4.1} 1.03024] I. 
[Eph 13] 


224 INDEPENDENT STAR-NUMBERS, 19138. 


FOR WASHINGTON MEAN MIDNIGHT. 





















Solar Day. | 
(Sidereal T Log kh. 
Hour.) In 
Time. 
y | s ° ‘; hom o ’j}h m 
Apr. 0.2498 Cort 295 37-3119 42.51257 5.917 8.4] 1.0287211.27540 


























0.701) O.O1L $295 39-9)19 42.797256 2.017 4.14 1.030241 1.27569 
0.708|+0.006 § 295 40.5/19 42.7 § 254 58.2 16 §9.9 f 1.03113 } 1.27600 
0.71§5| 0.000 f 295 41.0/19 42.7 1 253 54.616 §5.68 1.03134 | 1.27634 
0.722|-0.007 § 295 43.8119 42.9 | 252 51.016 51.4 1.03089 | 1.27669 
(18.0) -729|-0.013 | 295 51.0119 43.4] 251 47.6116 49.2 1.02986] 1 
0.736) 0.0171296 3.6119 44.2 250 44.4'16 43.0 1.02845 } 1 
0.743] 0.018 | 296 22.9/19 45.5 1 249 41.3,16 38.8 1.02702 | 1.27786 
0.750| 0.016 | 296 48.1/19 47.2 | 248 38.4)16 34.61 1.02602 I x 
0.7§7| 0.012 | 297 17.7|19 49.2 | 247 35.6116 30.4] 1.025801 1 


-765|-0.005 | 297 48.3/19 51.2 | 246 33.0/16 26.2 § 1.02653 4 1 
0.772|+0.003 | 298 16.7/19 53-11 245 30.616 22.0] 1.02822 } 1 
0.780] 0.009 | 298 39.2/19 54.6 1 244 28.4/16 17.9 | 1.03063 I 1.28016 
0.788) 0.012 | 298 53.919 55.6] 243 26.3/16 13.8] 1.0333311 
0.795} 0.013] 299 2.3/19 56.21242 24.4116 9.6] 1.035791 1.28118 


+0.803|+0.010] 299 5.9119 56.41 241 22.8/16 5.5] 1.03747 | 1.28172 
0.811|+0.004] 299 7.5/19 56.5 1240 21.3116 1.4] 1.03812} 1.28226 
0.819}-0.003 1 299 12.0119 §6.8 | 239 20.0)15 57.3 | 1.03779 | 1.28281 
0.827| 0.0081 299 22.7/19 §7.5 | 238 18.9|15 53.3] 1-03667 | 1.28338 
0.835] 0.011 | 299 40.4119 58.7 | 237 18.0115 49.2 | 1.03525 | 1.28395 


-844/-0.012 ] 300 5.5/20 0.41236 17.3115 45.2 | 1.03396} 1.28454. 
0.852] 0.009 | 300 36.1120 2.4] 235 16.8115 41.1 | 1.03320} 1.28513 
0.859|-0.003 | 301 8.1120 4.5 | 234 16.4115 37.1 | 1.03329 | 1.28573 
0.867|+0.003 | 301 38.820 6.6] 233 16.3/15 33.1 | 1.03427 | 1.28634 
0.875| 0.009] 302 6.0120 8.4] 232 16.4/15 29.1 | 1.03593 | 1.28695 


.884|+0.014 | 302 27.3/20 9.89231 16.615 25.1 | 1.03801 | 1.28757 
0.893} 0.016 [ 302 42.7/20 10.8 J 230 17.115 21.1 | 1.04020] 1.28819 
0.901} 0.016 | 302 52.81/20 11.5 | 229 17.8115 17.1 | 1.04220] 1.28882 
0.910} 0.013 J 302 §8.9|20 11.9 | 228 18.615 13.2 | 1.04382 | 1.28945 
0.919] 0.008] 303 3.6|20 12.2] 227 19.7/15 9.3] 1.04486} 1.29008 
.928|+0.002 | 303 8.5120 12.6] 226 20.9|15 5.4] 1.04522 | 1.29072 
0.938|-0.005 | 303 15.7|20 13.0] 225 22.4115 1.5 § 1.04497 | 1.29135 
0.947| 0.011 | 303 26.9)20 13.8 | 224 24.0)14 57.6 | 1.04421 | 1.29198 
0.955} 0.015 | 303 43.5|20 14.9 | 223 25.90/14 53.7 § 1.043168 1.29262 
0.964} 0.0171 304 6.3/20 16.4 | 222 27.9|14 49.9 | 1.04214 1.29325 
-974|-0.016 | 304 35.1|20 18.3 | 221 30.51/14 46.0] 1.04153 | 1.29388 
0.983} 0.013] 305 7.7/20 20.5 | 220 32.6/14 42.2 | 1.04161 | 1.29450 
0.992|-0.006 | 305 41.3|20 22.7 | 219 35.2|14 38.4 | 1.04265 I 1.29513 
1,.002|+0.001 | 306 12.5/20 24.8 | 218 38.0114 34.5 | 1.04463 I 1.29575 
1.012} 0.008 | 306 37.9|20 26.5 ] 217 41.0114 30.7 | 1.047341 1.29636 


1.022|+0.012 | 306 56.1/20 27.7 | 216 44.2/14 26.9 | 1.050365 1.29697 
1.032] 0.014] 307 7.1/20 28.5 | 215 47.6)14 23.2 | 1.05315 | 1.29757 
1.042] O.O11 | 307 13.3/20 28.9 f 214 51.2/14 19.4] 1.055281 1.29817 
1.05 2|+0.006 [ 307 17.6!20 29.2 | 213 54.9|/14 15.79 1.05655 | 1.29876 
1.062|—0.001 | 307 24.3120 29.6] 212 §8.8/14 11.9] 1.05682 | 1.29934 
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II |0.2772 
12 10.2800 
13 |0.2827 


14 |0.2854 
15 |0.2882 


16 |0.2909 
17 {0.2936 
18 10.2964 
19 [0.2991 
20 0.3019 
(14.0)21 |0.3046 
22 |0.3073 
23 |0.3101 
24 j0.3128 
25 |0.3156 
26 |0.3183 
27 10.3210 
28 /0.3238 
29 |0.3265 
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1.072/-0.007 307 36.2\20 30.4]. 212 2.9114 8.2] 1.05640] 1.29991 
1.082|-O.O11 | 307 §5.5,20 31.7] 211 7.2|/14 4.5} 1.05562 | 1.30047 
[Eph 13) 





INDEPENDENT STAR-NUMBERS, 1913. 
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cc I ant a I ne, 


Solar Day. 
(Sidereal t 
Hour.) In 
Time. 
y $s Ss 
May 17 |0.3758}1.082|-0.011 
18 [0.3785] 1.092] 0.013 
19 [0.3813] 1.103! 0.011 
20 |0.3840] 1.113/-0.006 
n 2! 0.3867] 1.124| 0.000 
(16.0)22 {0.3895 -1.134/+0.007 
23 |0.3922] 1.145] 0.012 
24 |0.39504 1.156] 0.015 
25 |0.3977] 1.166} 0.016 
26 |0.4004]} 1.177] 0.014 
27 [0.4032 #-1.188]/+0.010 
28 |0.4059] 1.199/+0.004 
29 |0.4086] 1.210/-0.003 
30 0.4114] 1.221] 0.009 
31 |O.4141] 1.232} 0.014 
June 1 (0.4168h-1.244|-0.017 
2 |0.41964 1.255] 0.017 
3 |0.4223] 1.267] 0.014 
410.4251] 1.278] 0.008 
h 3 0.42784 1.289/-0.001 
(17.0) 6 [0.4305 }+1.300|/+0.007 
7 |0.43331 1.312] 0.012 
8 |0.4360} 1.323] 0.015 
9 |0.4388f 1.335] 0.014 
10 |0.4415] 1.347] 0.009 
IIE |0.4442#+1.359|+0.002 
12 [0.4470] 1.370/|-0.004 
13 |0.4497] 1.382) 0.010 
14 |0.4524] 1.394] 0.013 | 
15 10.4552] 1.406] 0.012 
16 10.4579 1.418|-0.008 
17 |0.4607] 1.429|-0.002 
18 10.4634] 1.4411+0.004 
8 Oa ee 1.452| 0.010 
n 7° 0.4689] 1.464) 0.014 
(18.0)21 10.4716 1.476|+0.016 
22 loaya4 1.488] 0.014 
23 |0.4771f 1.499] O.O11 
24 (0.47984 1.51 1|/+0.005 
25 '0.4826] 1.523/-0.001 
26 |0.4853#1.535/-0.008 
27 |0.4880] 1.546] 0.013 
28 10.4908] 1.557| 0.017 
29 |0.4935] 1.569] 0.018 
30 |0.4962] 1.581) 0.016 
Jaly 1 |0.4990f+1.593)-0.0171 
2 |0.5017§+1.605|-0.004. 








1913——15 





G 


In | In 
Are. | Time. 


eo é h m 


397 55-5|20 31.7 
308 21.9!20 33.5 
308 53.5|/20 35.6 
309 27.11/20 37.8 
399 59-3/20 39.9 
310 27.5|20 41.8 
310 49.9/20 43.3 
311 6.3/20 44.4 
311 17.5/20 45.2 
311 24.8/20 45.7 
311 30.4/20 46.0 
311 36.0/20 46.4 
311 43.5/20 46.9 
311 55.0120 47.7 
312 11.6/20 48.8 


312 33.8/20 50.3 
313. 0.7/20 §2.0 
313 30.9/20 54.1 
314 2.2/20 56.1 
314 30.9/20 58.1 
314 54.1|20 59.6 
31§ 10.1/2r 0.7 
315 19.5/21 1.3 
315 24.0/21 1.6 
315 26.5/21 1.8 


315 30.4/2Ir 2.0 
315 39.13/21 2.6 


315 54.1/21 3.6 
316 15.2|21 5.0 


316 41.821 6.8 


8.7 
10.5 
12.1 
13.2 
14.0 
14.5 
14.8 
14.9 
15.0 
15.2 


317 10.5|21 
317 38.021 
318 1.11/21 
318 18.6/21 
318 30.3/21 


318 37.7)}21 
318 41.31/21 
318 42.9/21 
318 44.4/21 
318 48.0)21 
318 54.5/21 
319 §-5)21 
319 21.2121 
319 40.8)21 
320 3.6)/21 


15.6 
16.4 
17.4 
18.7 
20.2 


21.8 
23-3 


320 27.4|21 
320 49.0|21 
























In 


1.05562 
1.0§503 
1.05499 
1.05576 
1.05736 
1.05964 
1.06236 
1.06522 
1.06784 
1.07004 
1.07170 
1.07277 
1.07327 
1.07338 
1.07325 


1.07313 
1.07342 


1.07440 
1.07616 


1.07884 


203 47-1113 35.1 
202 §2.7/13 31.5 


201 58.4/13 27.9 
201 4.3/13 24.3 
200 10.3/13 20.7 
199 16.4/13 17.1 
198 22.6/13 13.5 


197 28.9|13 9.9 
196 35.4113 6.4 
195 41.9/13 2.8 
194 48.5/12 59.2 
193 55-2/12 §5-7 
193 
192 8.812 48.6 
IOI 15.8/12 45.1 
190 22.8/12 41.5 
189 29.9]12 38.0 


1.08219 
1.08578 
1.08920 
1.09204 
1.09400 


1.09515 
1.09563 
1.09573 
1.09594 
1.09664 
1.09808 
183 21.1/12 13.4 | 1.10033 
182 28.5|12 10319 
181 36.0)12 .10643 
180 43.5|12 .10973 


17Q 5I.O}LI §9.4] I-11282 
178 58.5|/11 §5.99 1.11545 
178 6. .11760 
177 13.5|11 48.9 | 1.11922 
176 21. .12034 
175 28.4/11 41.9] 1.12108 
174 35.9,1% 38.4] 1.12157 
173 43.3/11 34.9] 1.12212 
172 50.7/11 31.4] 1.12300 
171 58.011 27.9] 1.12440 
17I 5.311 24.44 1.12648 
170 12.5|/II 20.8} 1.12935 


188 37. 
187 44.2/12 30.9 
186 51.5/12 27.4 
185 58.9/12 23.9 


~~ = et he le — ot lo on A oe | 
e e e e 


= MW 
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1.30047 
1.30102 
1.30156 
1.30209 
1.30261 
1.30312 
1.30362 
1.30410 
1.30457 
1.30503 


1.30547 
1.30590 
1.30631 
1.30671 
1.30710 
1.30746 
1.30781 
1.30815 
1.30846 
1.30877 


1.30905 
1.30932 
1.30956 
1.30980 
1.31001 
1.31020 
1.31038 
1.31054 
1.31067 
1.31080 


1.31090 
1.31098 
1.31104 
1.31109 
I.3111! 


I.31112 
1.31110 
1.31107 
1.31102 
1.31095 
1.31086 
1.31076 
1.31063 
1.31048 
1.31034 
1.31014 
1.30994 
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4.48|-0.651F 
4.36] 0.6398 
4.25} 0.6281 


4.13| 0.6159 
4.01} 0.6033 


3.28/-0.5158 
3-15] 0.4989 
3.03| 0.4812 
2.90} 0.4626 
2.77| 0.4430 
2.64|-0.4224 
2.52] 0.4007 
2.39) 9.3777 


2.26) 0.3533 
2.12) 0.3273 


1.33|-O.1231 
1.19] 0.0768 
1,06] 0.0249 
0.92| 9.9658 
0.79] 9.8972 
.65|-9.8157 
0.52] 9.7150 
0.38) 9.5837 
0.25) 9-3943 
.T1|-9.0505 
0.02/+8.3665 
0.16} 9.2009 
0.29] 9.4689 
0.43! 9.6333 
0.56] 9.7522 
-79|+9.8453 
0.84] 9.9218 
0.97| 9.9868 
1.10] 0.0432 
1.24| 0.0930 


1.37|+0.1375 
1.5 1/+0.1778 
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0.6222 
16 ;0.6249 








1.§93|—-O.011 
1.605|-0.004 
1.616)/+0.004 
1.627| 0.010 
1.638} 0.014 


1.650)/+0.015 
1.662] 0.011 
1.673/+0.006 
1.684/-0.001 
1.695| 0.007 
1.707|-O.01 I 
1.719] 0.012 
1.730} 0.009 
1.741|-0.004 
1.751|/+0.003 


1.762|+0.009 
1.773| 0.013 
1.784, 0.016 


1.795| 0.015 
1.805) 0.012 
1.816/+0.007 
1.826/+0.001 
1.837|-0.006 
1.848] 0.012 
1.858) 0.017 


1.869/-0.019 
1.879} 0.018 
1.889] 0.014 
1.899|-0.007 
1.909/ 0.000 


+1.919|+0.007 


1.928! 0.012 
1.938] 0.014 
1.948] 0.012 
1.957} 0.008 


1.966|+0.001 
1.975|-O0.005 
1.985] 0.010 
1.994| O.OI1 
2.003) 0.009 
2.012/-0.005 
2.02 1/+0.002 
2.030, 0.008 
2.039} 0.013 
2.048) 0.016 


2.057 /+0.010 
2.065'+0.014 





G 
In In 
Arc. Time. 
9° td h m 


320 27.4/21 21.8 | 


320 49.0|/21 23.3 
32% 6.0\21 24.4 
321 17.0\21 25.1 
321 21.621 25.4 


321 21.7/21 25.4 
321 19.2|21 25.3 
321 18.0)/21 25.2 
321 20.5|21 25.4 
321 28.8)21 25.9 


321 42.3/21 26.8 
322 0O.8|21 28.1 
322 21.5|21 29.4 
322 41.2/21 30.7 
322 57.5|21 31.8 
323 9.0/21 32.6 
323 15.7|21 33.0 
323 17.7/21 33.2 
323 16.5/21 33.1 
323 13.4/21 32.9 
323 10.3/21 32.7 
323 8.7/21 32.6 
323 9.8/21 32.7 
323 14.3/21 33.0 
323 22.8/21 33.5 


323 35-3)21 34-4 
323 50.7|21 35-4 
324 7.0/21 36.5 
324 22.0/21 37.5 
324 33-6)21 38.3 


324 40.3/21 38.7 
324 41.921 38.8 
324 38.7:21 38.6 
324 33.221 38.2 
324 28.0/21 37.9 


324 25-7|21 37-7 
324 28.4/21 37.9 
324 36.021 38.4 
324 48.3 21 39.2 
325 3.2/21 40.2 
325 18.11/21 41.2 
325 30.5|21 42.0 
325 38.821 42.6 
325 42.5/21 42.8 
325 42.1/21 42.8 
325 38.7|21 42.6 
325 33-4]21 42.2 


H 
In In 
Are. Time. 
° c h m 


I7I §.3/11 24.4 
17O 12.5|11 20.8 
169 19.7/1I 17.3 
168 26.8|11 13.8 
167 33.911 10.3 
166 40.9/11 6.7 
165 47.911 3.2 
164 54.8110 59.6 
164 1.6|10 56.1 
163 8.3]10 52.6 


162 14.9|10 49.0 
161 21.5]10 45.4 
160 27.9|10 41.9 
159 34-3/10 38.3 
158 40.5|10 34.7 


157 46.7|10 31.1 
156 52.7|10 27.5 
155 58.6|10 23.9 
155 4.4/10 20.3 
154 10.1/10 16.7 


153 15.610 13.0 
152 21.0]10 9.4 
151 26.2]10 5.7 
150 31.3/10 2.1 
149 36.2) 9 §8.4 


148 41.0] 9 54.7 
147 45-7] 9 51.0 
146 50.2) 9 47.3 
145 54-5] 9 43-6 
144 58.6) 9 39.9 


144 2.6) 9 36.2 
143 6.4! 9 32.4 
142 10.0] 9 28.7 
I4I 13.5] 9 24.9 
140 16.8) 9 21.1 


139 19.9] 9 17-3 
138 22.8) 9 13.5 
137 25.6) 9 9.7 
136 28.2) 9 5.9 
135 30.6] 9 2.0 


134 32.8] 8 58.2 
133 34.8) 8 54.3 
132 36.7| 8 50.4 
131 38.4) 8 46.6 
130 39.9] 8 42.7 
129 41.2| 8 38.7 
128 42.3] 8 34.8 
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— lt ltl 


tt 


oe on oe = fe lett etd = = ht hl (eo on oe | = le 


| on | 


— hm ot tle 
. . ° e 


Log g. 


-12648 
-12935 
.13281 
-13651 
.14008 
-14320 
-14555 
.14710 
-14798 
-14851 
-14907 
15001 
15153 
15368 
15642 
-15952 
-16265 
-16558 
-16819 
-17033 
17195 
17314 
-17396 
.17452 
.17510 
-17588 
-17704 
.17880 
18123 
-18419 
18741 
.19061 
-19347 
-19571 
-19725 
.19813 
.19858 
-19894 
-19953 
.20060 
-20225 
.20442 
-20695 
-20959 
.21209 
.21425 
.21602 





1.31014 
1.30994 
1.30972 
1.30949 
1.30923 
1.30896 
1.30867 
1.30837 
1.30804 
1.30771 
1.30735 
1.30698 
1.30660 
1.30620 
1.30578 
1.30535 
1.30491 
1.30445 
1.30398 
1.30350 
1.30300 
1.30249 
1.30197 
1.30144 
1.30090 
1.30035 
1.29979 
1.29922 
1.29864 
1.29806 


-29687 
-29626 
-29566 
-29504 
-29442 
-29380 
.29318 
-29255 
-29193 
-29130 
-29067 
-29004 
.28942 
.28880 
.28818 
.28756 


-— ttl — = ee oe ~~ = et lt lt 


= 









1.37|+0.1375 
1.51| 0.1778 


1.64] 0.2146 
1.77| 0.2484 
1.90] 0.2796 
2.04/+0.3086 
2.17) 0.3357 
2.30| 0.3611 
2.43| 0.3850 
2.56) 0.4075 


3-44] 0.5362 
3-56) 0.5514 
3.68] 0.5660 
3.80} 0.5800 


4.16) 0.6188 
4.27| 0.6308 
4.39| 0.6423 
4-50]+0.6534 
4.62} 0.6642 
4.73] 0.6745 
4.84) 0.6845 
4.94] 0.6942 


-29747 |+5.05|+0.7035 


5.16} 0.7125 
5-26) 0.7213 
5-37| 9-7297 
5-47| 9.7378 
5:57 |+0.7457 
5-67| 0.7534 
5.76) 0.7608 
5.86] 0.7679 
5-95| 0.7748 


+6.05|+0.7815 


6.14] 0.7879 
6.23} 0.7942 
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H 
Solar Day. 
(Sidereal t Log 4. 
Hour.) In 
y 8 o é bh m ° a +e 
Aug. 16 0.6249}2.065 +0.014 | 325 33-4/21 42 24128 42.3 1.28756 -6.56)+0.8171 
17 |0.6277— 2.074] 0.009 | 325 27.821 41.8 9127 43.2 1.28695 | 6.64] 0.8224 
18 10.6304] 2.082/+0.004 | 325 23.5|21 41.611 26 43.9 1.28634 1 6.72| 0.8275 
19 '10.6331] 2.091 |-0.004 [ 325 21.5/21 41.4,1125 44.5 1.285745 6. 0.8324 
hn 2° 0.6359] 2.099| 0.010] 325 22.7/21 41.5 }124 44.8 1.28515 | 6.87| 0.8371 
(22.0)21 |0.6386}+-2.106|-0.015 | 325 27.621 41.9 4123 44.9 1.28456 -6.94/+0.8417 
22 |0.6414] 2. 0.018 | 325 35.8/21 42.4122 44.9 1.28398 | 7.02} 0.8461 
23 |0.6441] 2. 0.018 | 325 46.6)21 43.1 J 121 44.7 1.28341 J 7.08) 0.8503 
24 |0.6468] 2. 0.016 | 325 59.3/21 44.0] 120 44.3 1.28285 ] 7.15} 0.8544 
25 |0.6496] 2. 0.010 | 326 11.71/21 44.8 4119 43.7 1.28230} 7.22) 0.8583 
26 |0.6523}+-2.146|-0.003 | 326 21.5/21 45.4118 42.9 1.28177 -7.281+0.8620 
27 |0.6§50] 2.154/+0.004 | 326 27.2/21 45.8117 42.0 1.28124] 7.34} 0.8656 
28 |0.6578] 2.161] 0.010 | 326 28.1/21 45.9116 40.9 1.28072 | 7.40) 0.8691 
29 ]0.6605] 2.169] 0.013 | 326 25.1|21 45.7} 115 39.6 1.28022 } 7.45| 0.8724 
30 |0.6633] 2.177| 0.012 | 326 19.3/21 45.3 1114 38.1 1.279749 7.51] 0.8756 
31 |0.6660-2.185|+0.008 | 326 13.0)21 44.9 1113 36.4 1.27926 H+-7.56}+0.8786 
Sept. 1 |0.6687] 2.192|+0.002 ] 326 9.0/21 44.6]112 34.6 1.27881 § 7.61] 0.8815 
2 10.6715] 2.200, 0.004326 9.3/21 44.60111 32.6 1.27836] 7.66) 0.8842 
3 |9.6742] 2.207) 0.009 | 326 14.8/21.45.0] 110 30.5 1.27794] 7.70) 0.8868 
» 4 0.6779] 2.214] 0.011 [ 326 24.7/21 45.61 109 28.3 1.27753] 7-75| 0.8892 
(28.0) 5 |0.6797+2.221/-0.010 | 326 37.7/21 46.5 ] 108 25.9 1.27714 1+-7.79|+0.8916 
6 |0.6824] 2.227|-0.006 | 326 51.4/21 47.4107 23.3 1.27677 | 7.83} 0.8937 
7 |0.6852} 2.234] 0.000] 327 3.5/21 48.2 | 106 20.7 1.27642 | 7.87| 0.8958 
8 [0.6879] 2.241|+0.007 | 327 12.4/21 48.8] 105 17.9 1.27608 | 7.90] 0.8977 
9 |0.6906] 2.249] 0.012 | 327 17.0/21 49.1 | 104 14.9 1.27577] 7-93) 0.8995 
10 |0.6934.4-2.256|+0.016 | 327 17.5]/21 49.2 | 103 I1.9 1.27548 [+-7.96/+0.901 1 
11 [0.6961] 2.263] 0.017 | 327 14.8/21 49.0] 102 8.8 1.27520] 7.99] 0.9026 
12 |0.6988] 2.270) 0.015 | 327 10.4/21 48.7] 101 5.5 1.27495 | 8.02] 0.9040 
13 0.7016] 2.277; O.O11 1327 5.6\21 48.4] 100 2.2 1.274724 8.04} 0.9053 
14 |0.7043] 2.283/+0.006]327 1.8/21 48.1] 98 58.7 1.27452 § 8.06] 0.9064 
1§ |0.7071 1+ 2.290,—0.001 } 327 0.0/21 48.0] 97 55.2 1.27433 [+8.08}+0.9074 
16 |0.7098] 2.297| 0.007] 327 1.0/21 48.1] 96 51.6 1.27417 } 8.10) 0.9083 
17 |0.7125] 2.304] 0.013]327 5.4/21 48.4] 95 47.9 1.27403 § 8.11| 0.9091 
18 |0.7153] 2.311| 0.017 | 327 13.3|21 48.9] 94 44.1 1.27391 | 8.12) 0.9097 
19 [0.7180] 2.317) 0.018 | 327 24.3/21 49.6] 93 40.2 1.27382 | 8.13) O.g102 
h 20 /0.7208 + 2.323'-0.016 | 327 37.0/21 50.5] 92 36.3 1.27375 [+8.14/+0.9106 
(0.0) 21 |0.7235] 2.330) 0.012 | 327 49.7/21 51.3] 91 32.3 1.27370] 8.14] 0.9108 
22 |0.7262§ 2.336/-0.005 | 328 0.6/21 52.0] go 28.3 1.27368 | 8.15] O.g10g 
23 [0.7290] 2.343)+0.002 1328 8.2/21 52.54 89 24.3 1.27368 J 8.15] 0.9109 
24 Bae 2.350, 0.008 | 328 11.5/21 52.8] 88 20.2 1.27371 | 8.14! 0.9108 
25 |0.73441+2.357|+0.011 | 328 10.8/21 52.7] 87 16.0 1.27376 #'8.14/+0.9105 
26 |0.7372] 2.364; 0.012] 328 7.1121 52.5] 86 11.9 1.27383 | 8.13] o.g102 
27 |9.73991 2.371} 0.0091 328 2.7/21 52.29 85 7.7 1.27393 | 8.12] 0.9096 
28 |0.7427] 2.378 +0.003 1328 0.0;21 52.0] 84 3.5 1.27405 | 8.11| 0.gogo 
ons 2.384!-0.003 328 1.2/21 52.19 82 59.3 1.27419] 8.10| 0.9082 
30 (0.7481 2.391--0.009 328 7.021 52.5] 81 55.1 1.27436 18.08/+0.9073 
Oct. 1 '0.7509 2.398,-0.012 | 328 17.5|21 53-2] 8050.9 I 


.27455 §8.00/+0.9063 
[Eph 13} 
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tf St G H 
Solar Day. Se enn, fe Le 
(Sidereal| 7 Logg. | Logh. Log 4. 
Hour.) In In In In In In 
Time. | Time. Arc. Time. Arc. Time. 
y s s o 7% h m o 7% h m 
Oct. 1: |0.7509#+-2.398/-0.012 J 328 17.5/21 53.2] 80 50.9 | 5 23.4] 1.26243 | 1.27455 18.06|/+0.9063 
2 |0.7536] 2.405] 0.011 [ 328 31.5/21 54.11 79 46.9 | § 19.1] 1.26263 | 1.27476 0.9051 
3 (0.75644 2.412] 0.008 | 328 47.0/21 55.1] 78 42.8 | § 14.8141.26330] 1.27500 0.9038 
4 [90.7591] 2.419|-0.002 [329 =1.6/21 56.1177 38.7} 5 10.64 1.26448 1.27526 0.9024 
h 3 0.7618] 2.425/+0.005 | 329 13.3/21 56.91 76 34.71 5 6.341.2660511.27554 0.9008 
(1.0) 6 10.7646%-2.432|/+0.011 [ 329 21.2/21 57.4175 30.8| 5 2.1 91.26781 1 1.27584 7.93/+0.8991 
7 10.7673] 2.439} 0.016] 329 25.2/21 57.71 74 26.9 | 4 57.81 1.269579 1.27616 0.8972 
8 [0.77009 2.446] 0.018 | 329 25.7/21 57.7] 73 23-1 | 4 §3-SE1-27114 9 1.27651 0.8953 
9 |0.7728] 2.453] 0.017 | 329 24.2/21 57.6] 72 19.3 | 4 49.3 9 1.27234] 1.27687 0.8931 
10 [0.77554 2.461) 0.013 | 329 22.1/21 57.5971 15.6] 4 45.0] 1.27316] 1.27726] 7.78} 0.8909 
II |0.7782 + 2.468/+0.008 | 329 20.821 57.4] 70 12.0 | 4 40.8] 1.27362 | 1.27766 H-7.74|+0.8885 
120.7810] 2.475/+0.002 | 329 21.3/21 §7.4169 8.5 | 4 36.611.273729 1.27808] 7.69] 0.8859 
13 [0.7837] 2.482|-0.005 | 329 24.4/21 57.6168 5.1] 4 32.311.27361 | 1.27852] 7.64] 0.8832 
14 10.7865 2.490} 0.011 | 329 30.8/21 58.1167 1.8] 4 28.11 1.27339] 1.27898] 7-59] 0.8804 
15 [0.7892] 2.497! 0.015 | 329 40.6/21 58.7165 58.6 | 4 23.9] 1.27321 1 1.27945 | 7-54] 0.8774 
16 [0.7919 2.505|-0.017 f 329 53.3/21 59.61 64 55.5 | 4 19.7 11.27325 | 1-27994 +7-49]+0.8742 
17 [0.7947] 2.512| 0.0167 330 7.8122 0.5163 52.51] 4 15.5 | 1.27368] 1.28045 I 7.43] 0.8709 
18 (0.79744 2.520] 0.013 | 330 22.5|22 1.5162 49.6| 4 11.3 11.27457 | 1.28097 Ff 7-37| 0.8674 
19 {0.8002} 2.528/~0.007 | 330 36.0122 2.4] 61 46.8] 4 7.111.275949 1.28151 | 7:31] 0.8638 
h 20 0.8029] 2.536] 0.000 | 330 46.8/22 3.1] 60 44.1] 4 2.911.27769] 1.28206] 7.24] 0.8600 
(2.0) 21 |0.8056f+-2.544/+0.006 | 330 53.5/22 3-61.59 41.5 | 3 58.81 1.27961 | 1.28262 #7.18/+0.8561 
22 {0.80844 2.551] 0.010] 330 56.3/22 3.8158 39.1 | 3 54.6] 1.28147] 1.28319] 7.11] 0.8519 
23 [0.8111 2.559] 0.012 | 330 56.022 3.7157 36.8 | 3 50.5 | 1.28305 | 1.28378] 7.04] 0.8476 
24 [0.8138] 2.568] 0.009 | 330 54.6/22 3.6156 34.7 | 3 46.3] 1.28415 | 1.28437 6.97| 0.8431 
25 |0.8166] 2.576/+0.004 | 330 54.1/22 3.6155 32.6 | 3 42.21 1.28473] 1.28498] 6.89) 0.8385 
26 10.8193 2.584|-0.002 | 330 56.5|22 3.8154 30.7 | 3 38.09 1.28487 ] 1.28559 1-6.82/+0.8336 
27 |0.8221] 2.592| 0.0089 331 3.422 4.2153 29.0| 3 33.9] 1.28478] 1.28621} 6.74] 0.8286 
28 |0.8248f 2.601! 0.0121 331 15.0|22 5.0] 52 27.4 | 3 29.89 1.28472 | 1.28684 | 6.66] 0.8233 
29 |0.8275§ 2.609] 0.013 ] 331 30.21/22 6.0151 25.9 | 3 25.74 1.28494] 1.28747 | 6.58] 0.8179 
30 [0.83034 2.617] 0.010] 331 47.5/22 7.2] 50 24.6 | 3 21.6] 1.28562] 1.28812] 6.49] 0.8122 
31 |0.8330f+2.626|-0.005 1 332 4.7|22 8.3] 49 23.4] 3 17.6] 1.28683 | 1.28876 6.40)+0.8064 
Nov. 10.8358] 2.635/+0.002 | 332 19.522 9.31.48 22.4] 3 13.54 1.28845] 1.28941 | 6.31] 0.8003 
2 {0.8385 ] 2.644] 0.009 | 332 30.4/22 10.01 47 21.5 | 3 9.4] 1.29032 | 1.29006 f 6.22] 0.7940 
310.8412] 2.653] 0.014] 332 37.3:22 10.5 | 46 20.8 | 3 5.44. 1.29223 | 1.29072 | 6.13) 0.7874 
nh 4 0.8440] 2.663) 0.017 | 332 40.822 10.71 45 20.3 | 3 1.491-293971 1.29137] 6.04] 0.7807 
(3.0) 5 10.8467 + 2.672/+0.018 | 332 42.022 10.8] 44 19.9 | 2 57.3] 1.29541 | 1.29203 '5.941+0.7737 
6 10.8494] 2.681] 0.015 | 332 42.3'22 10.8] 43 19.7 | 2 §3.3 1 1-29648 J 1.29268 f 5.84] 0.7664 
7 |0.8522] 2.690] 0.010] 332 43.0/22 10.9] 42 19.6 | 2 49.3] 1.29718] 1.29334] 5.74] 0.7589 
8 [0.8549] 2.700,+0.004 | 332 45.1,22 T1.0] 41 19.7 | 2 45.3] 1-29757] 1.29399] 5-64] 0.7510 
9 10.8576 -710/-0.003 332 49.6/22 11.31 40 19.9 | 2 41.3 11.29775 | I-294641 5.53] 0.7430 
10 |0.8604 12.719 -0.009 | 332 57.3/22 11.8] 39 20.3 | 2 37.4]. 1.29783 | 1.29529 H-5.43|+0.7346 
It |0.8631] 2.729; 0.014333 7.9|22 12.51 38 20.8 | 2 33.4 11.297941] 1.29593] 5-32] 0.7259 
12 |0.8659] 2.739 0.016 | 333 21.1122 13.41 37 21.5 | 2 29.4] 1.29827] 1.29657 | 5.21| 0.7169 
13 |0.8686 2.749 0.016 | 333 36.1/22 14.4] 36 22.3 | 2 25.5 § 1.29891 J 1.29720] 5.10 0.7076 
14 [0.8713] 2.759 0.0131 333 51.8/22 15.51 35 23-3 | 2 21.6] 1.29998 J 1.29783 1 4.99] 0.6979 
15 [0.8741 ]+2.769 -0.008 | 334 6.5/22 16.41 34 24.4 | 2 17.6] 3.30151 | 1.29845 4.87/+0.0878 
16 10.8768 2.779 —0.001 1334 18.7|/22 17.2133 25.7 | 2 13.711.303401 1.29906 -4.76,40.6774 
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INDEPENDENT STAR-NUMBERS, 1913. 229 
FOR WASHINGTON MEAN MIDNIGHT. 
G 
Solar Day. . 
(Sidereal Log g Log +. 
Hour.) In In In 
Are. Time. Arc. 
o ‘ h m e ? 
Nov.16 334 18.722 17.2] 33 25.7 1.30340 4.76}+0.6774 
17 334 27.0\22 17.88 32 27.1 1.30554} I. 0.6666 
18 334 31.4122 18.1] 31 28.6 1.30770 4.52| 0.6553 
h 19 334 32.5/22 18.2] 30 30.2 1.30958 4.40) 0.6436 
(4.0) 20 334 31.9|22 18.1] 29 32.0 1.31105 4.28) 0.6315 
21 334 31.5/22 18.1] 28 33.9 1.31203 4.16/+0.6188 
22 334 33-7/22 18.2] 27 36.0 1.31256 4.03| 0.6056 
23 334 39.8/22 18.7) 26 38.1 1.31286 3.91| 0.5919 
24 334 §0.1|22 19.3] 25 40.4 1.31314 3.78 0.5776 
25 335 4.3|22 20.3] 24 42.8 1.31364 3.65| 0.5626 
26 335 20.5/22 21.4] 23 45.2 1.31457 
27 335 36.9|22 22.5] 22 47.8 1.31600 
28 335 51.2|22 23.4] 21 50.5| 1.31787 
29 336 2.1/22 24.17 2053.3 1.32003 
30 336 9.2/22 24.6] 19 56.2 1.32227 
Dec. 1 |! 336 12.7|22 24.8] 1859.2 1.32439 
2 336 13.7/22 24.9] 18 2.3 1.32620 
3 336 13.3/22 24.9 17 5.5 1.32765 
4 336 13.0122 24.9] 16 8.7 1.32875 
h 5 336 14.2|22 24.99 15 12.1 1.32954 
(5.0) 6 336 17.6/22 25.2] 1415.5 1.33011} I. 
7 336 23.3/22 25.6] 13 19.0 1.33059 
8 336 31.7|22 26.1 12 22.6 1.33110 
9 336 42.7\22 26.8] 11 26.2 1.33176 
10 336 5§.2|22 27.7] 1029.9 1.33268 
11 337 8.3|22 28.6 9 33-6 1.33400 
12 337 20.6)22 29.4 8 37.4 1.33574 
13 337 30.9 22 30.1 7 41.2 1.33782 
14 337 37-7/22 30.5 6 45.0 1.34011 
15 337 41.022 30.7] 5 48.9 1.34244 
16 337 40.9|22 30.7 4 52.8] 0 19.5 |. 1.34461 
17 337 38.5|22 30.6 3 §6.7| 015.89 1.34641 
18 337 36.0122 30.4 3 0.6] 0 12.01 1.34774 
19 337 35-2/22 30.3 2 4.60 8.3] 1.34862 
nh 20 337 37-622 30.5] 1 8.5| O 4.611.34922 
(6.0) 21 337 43-8|22 30.9} O12.4, O 0.81:1.34974 
22 |0.97541 3.197] 0.013 | 337 53.8/22 31.6] 359 16.3123 57.11 1.350420 1.32 1E11 
230.9781] 3.209] 0.0131 338 6.2/22 32.41 358 20.2/23 53.3] 1.35148] 1.31108 
24 |0.9809} 3.221] 0.010] 338 18.7/22 33.21357 24.1|23 49.61 1.35297 | 1.31103 
25 |0.98368 3.233—0.004 | 338 30.0/22 34.0] 356 28.0:23 45.9 | 1.35486 I 1.31096 
26 |0.9863 -3.246/+0.003 I 338 38.3/22 34.61 355 31.8123 42.1} 1.35705 | 1.31087 
27 [0.9891] 3.258] 0.010] 338 43.022 34.9 | 354 35-6/23 38.4] 1.359365 1.31076 
28 |0.9918] 3.270) 0.015 | 338 44.1122 35.08 353 39-4\23 34.6] 1.36158 1 1.31062 
29 |0.9946] 3.283) 0.017 | 338 42.7/22 34.8] 352 43.1123 30.9 | 1.36352 1 1.31046 
30 |0.99739 3.295} 0.016 | 338 40.0/22 34.71 351 46.8/23 27.11 1.36513 | 1.31028 
31 | 1-COOOK-3.307/+0.013 | 338 37.2/22 34.5 1 350 50.4/23 23.4] ¥. 36643 | 1.31008 
32 | 1.00284 3.319, +0.007 | 338 35.0:22 34.3 § 349 54.0123 19.6] 1.36741 | 1.30986 
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230 BESSELIAN AND INDEPENDENT STAR-NUMBERS, 1913. 


FOR WASHINGTON SIDEREAL TWELVE HOURS. | 


Mean Solar 
Date. 


Jan. 0.72 
10.69 
20.67 
30.64 


Feb. 9.61 


19.58 

1.56 
11.53 
21.50 
31.48 


10.45 
20.42 
30.39 
10.37 
20.34 


30.31 
9.28 
19.26 
29.23 
9.20 


June 


July 


19.18 

29.15 

-Aug.. 8.12 
28.07 
Sept. 7.04 
17.01 
26.98 
6.96 
16.93 


‘Oct. 


26.90 

5.88 
15.85 
25.82 
Dec. 5.79 
15.76 
25-74 
35-71 


Log Ai. 





Log A. 


Log C. 


Log @1. 


Log &. 


ee | eS | OD | ey PO | een fe | ei | 


—8.5367 |-0.9303 |-0.5317 


+7.6117 
8.6069 
8.8695 
9.0190 


+9.1200 
9.1946 
9.2538 
9.3038 
9.3489 


+9.3916 
9.4336 
9-4754 
9.5172 
9.5585 


+9.5988 
9-6373 
9.6737 
9.7074 
9.7380 


+9.7656 
9-7901 
9.8115 
9.8302 
9.8466 


+9.8611 
9.8743 
9 8867 
9.8991 
9.9118 


+9.9253 
9.9398 
9-9554 
9.9718 
9.9887 


+0.0058 
0.0224 
+0.0384 


0.9360 
0.9442 
9.9537 
0.9633 


0.9720 
0.9789 
0.9832 
0.9846 
0.9831 


—0.9789 
0.9723 
0.9643 
0.9558 
0.9477 


—0.9407 
0.9360 
0.9338 


0.9346 
0.9381 


—0.9439 
0.9515 
0.9597 
0.9677 
0.9746 


0.9798 
0.9825 
0.9824 
9.9793 
0.9737 


—0.9657 
0.9562 
0.9463 
0.9371 
0.9298 


—0.9252 
0.9240 
—0.9263 


ee 


0.8201 
0.9825 
1.0897 
1.1642 


—1.2158 
1.2496 
1.2684 
1.2736 
1.2658 


—1.2448 
1.2094 


1.1572 
1.0838 


0.9807 


—0.8289 
0.5732 
~—9.8112 
40.3914 
0.7407 


+0.9241 
1.0438 
1.1279 
1.1882 


1.2304 
+1.2576 
2714 
.2726 
.2610 
.2356 


—_— ot 
e 


+1.1943 
1.1337 
1.0470 
0.9204 
0.7193 


+0.2976 
-0.1273 
—0.665 2 


8 
+1.3039 |—-0.106 
1.2824 |+0.012 


1.2453 
1.1896 


I.1 roo 


+0.9957 
0.8217 


+0.5019 
9.5502 
0.5861 


—0.8588 
1.0156 
1.1202 
1.1939 
1.2459 


-1.2811 
1.3023 
1.3109 
1.3074 
1.2916 


—1.2627 
1.2186 
T.1557 
1.0674 


0.9398 


—0.7 382 
—0.3156 
+0.1508 
0.6882 
0.9146 


+1.0540 
1.1495 
1.2169 
1.2636 


1.2935 


+1.3087 
1.3200 


0.124 
0.227 
0.321 


+0.405 
0.481 
0.551 
0.618 
0.686 


+0.757 
0.834 
0.918 
1.011 
1.112 


+1.220 


1.333 
1.449 
1.566 
1.681 


+1.791 
1.895 
1.99! 
2.079 
2.158 


42.232 
2.301 
2.368 
2.436 
2.508 


+2.588 
2.676 


2.773 
2.880 


2.994 


+3.114 
3.236 


+1.2975 |+3-357 


E=o0*.000 


297 
300 
393 
306 
399 


312 
315 
317 
319 
321 


323 
324 
324 
325 
326 


326 
327 
328 
329 


331 
332 
333 
335 
336 


337 
338 
338 


33 


23 
5° 


14 
go 
41 
57 


al wd 
“I CON AD 


21 
13 
46 
55 
40 


56 


36 
XI 


45 


wv 
am NOW 


gor 
290 
279 
268 
258 


247 
237 
227 
217 
208 


199 
190 
181 
173 
164 


155 
146 
136 
127 
117 


43 


55 
12 


39 
23 
26 
49 
30 


27 
34 
49 


18 


22 
14 
50 


oo 
a a a | 


0° 


0.9317 
0.9360 
0.9460 
0.9595 
0.9743 


0.9886 
1.0013 
1.0116 
1.0196 
1.0257 


1.0306 
1.0353 
1.0410 
1.0486 
1.0589 


1.0721 
1.0881 
1.1063 
1.1258 


1.1455 


1649 
.1834 
.2004 
.2157 
.2291 


2408 
2509 
2678 
2678 
.2758 


-— hl let 
s e * 


- 


.2843 
1.2935 
1.3039 
1.3155 
1.3284 





1.3422 
1.3563 
1.3705 


1.3100 
1.3068 
1.3019 
1.2959 
1.2893 


-2739 
1.2760 
1.2802 


1.2858 
1.2923 
1.2987 
1.3042 
1.3084 


1.3107 | +9.9348 
1.3110|-9.7646 
1.3090 | -0. 3025 


The above numbers give the same reductions from mean to apparent place as are 
employed in computing the apparent places of the fixed stars, given on pages 287 to 486, 


from the mean places, given on pages 233 to 250. 


possible through intervals of ten days, all short period terms have been omitted. 
{Eph 13] 


In order to render exact interpolation 


TERMS OF SHORT PERIOD IN THE NUTATION, 1913. 
FOR WASHINGTCN MEAN MIDNIGHT. 


Feb. 


OW On Aah ® BH = O 


10 


12 
13 
14 
15 
16 
17 
18 


19 


20 
21 
22 
23 
24 
25 
26 
27 
28 


29 


ow & 
(e) 


On Qin & & YN me om 


Il 
I2 
13 
14 
15 





0.13 


0.13 
0.20 
0.23 
0.23 
0.19 
0.12 
+0.02 


—0.09 
0.20 
0.28 
0.32 
0.31 
0.24 

0.13 





Date. 
+0.07 | Feb. 15 
+0.02 16 
—0.03 17 
0.07 18 
0.09 19 
0.10 20 
0.09 21 
0.06 22 
—-0.03 23 
+0.02 24 
+0.06 25 
0.09 26 
0.10 27 
0.10 28 
0.08 | Mar. 1 
+0.04 2 
-0.0!1 3 
0.06 4 
0.09 5 
O.1! 6 
-0.10 7 
0.07 8 
—0.02 9 
+0.03 10 
0.08 > & 
O.11 12 
O.11 13 
0.08 14 
+0.04 15 
-O.01 16 
-0.05 17 
0.09 18 
0.10 19 
0.10 20 
0.07 21 
—0.04 22 
0.00 23 
+0.04 24 
0.08 25 
0.10 26 
+0.10 27 
0.08 28 
0.05 29 
+0.01 30 
-0.04 31 
0.08 | Apr. 1 


—O.IT 


5" 


dl 


O.15 
0.24 
0.30 
0.31 
0.26 
0.17 

—0.05 

+0.07 


+0.16 
0.21 
0.21 
0.15 
+0.04 
~0.06 
0.14 
0.17 
0.16 
0.10 


-0.01 
+0,.09 
0.18 
0.24 
0.26 
0.24 
+0.19 


6/00 Date. 


+0.01 
—0.04 
0.08 
0.10 
0.10 
0.08 
0.05 
0.01 
+0.03 
0.07 


+0.09 
0.10 
0.09 
0.06 
+0.02 
-0.03 
0.07 
0.10 
O.11 


0.09 


-0.05 | May 


0.00 
+0.05, 
0.09 
O.11 
0.10 
0.07 
+0.02 
—0.03 
0.07 


-0.10 
0.10 
0.09 
0.06 

-—0.02 

+0.02 

+0.06 


{Eph 13) 


= 


Lae] 


17 





+0.06 | July 





24 | +0.09 
25 | -0.02 
26, 0.13 
27} 0.22 
28! 0.28 
29 | 0.30 
30 | 0.26 
| 
r -0.18 





+0.01 


0.10 
0.10 
0.08 

—0.05 
0.00 


+0.04 
0.07 
0.10 
0.10 
0.09 
0.06 
+0.02 
-0.03 
0.07 
0.10 


0.1! 
0.09 
0.05 
0.00 
+0.05 
0.09 
O.11 
0.10 
0.07 
+0.02 


—0.03 
0.07 
0.10 
O.1r 
0.09 
0.06 

-—0.02 

+0.03 
0.06 


0.09 


+0. 10 
0.09 
0.07 

+0.03 

~0.02 
0.06 


~0.09 
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FOR WASHINGTON MEAN MIDNIGHT. 





21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Oo 
= 


OW On Ata & ® WD mo 





+0.12 
0.20 
0.23 
0.20 
0.12 
+0.02 
—9.09 
0.16 
0.18 
O.15 


—0.08 
+0.03 
0.13 
0.21 
0.26 
0.26 
+0.21 





+0.06 
0.00 
—0.05 


—0.09 
O.II 
0.10 
0.08 
—0.04 
0.00 
+0,04 | Oct. 


I 


~0.01 
0.12 
0.21 
0.27 
0.29 
0.26 
0.19 
—0.09 
+0.03 
0.12 


+0.18 
Q.19 
0.14 
+0.05 
—0.05 
O.14 
-0.19 


—-O.11 
0.09 
—0.0§ 
0.00 
+0.05 
0.09 
O.11 
0.10 
0.07 
+0.02 


—0.03 
0.08 
0.10 
O11 
0.09 
0.05 

—0.01 

+0.03 
0.07 


0.09 


+0,10 


0.09 I Nov. 


0.07 
+0.03 
-0.02 
0.06 
0.09 
0.1 
0.10 
0.07 


-—0.02 
+0.04 
0.08 
O.11 
O.1I 
0.08 
+0.04 
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21 
22 
23 
24 
25 
26 


27} 


28 
29 
30 


31 


0 On KHRtr AGW WH m 


16 





| +Q.10 


0.17 
0.19 
0.15 
+0.07 
0.03 
Q.13 
0.20 
0.21 
0.17 


-0.08 
+0.03 
0.14 
0.23 
0.28 
0.29 
0.24 
0.17 
+0.07 
-0.04 


—O.14 
0.22 
0.26 
9.26 
0.22 
0.13 

—0.02 





Date. 


Nov. 16 








6p 6”@ 
vt a? 
—0.02 | -O.1F 
+0.08 | 0.09 
0.17 | —O.0§ 

0.20 | 0.00 
0.18 | +0.0§ 
+0.11 | 0.09 
0.00 | O.II 
-O.II | O.10 
0.19 | 0.07 
0.23 | +0.02 
-—0.20 | -0.03 
0.13 | 0.08 
-0.02 | 0.10 
+0.10 | O.LI 
0.20 | 0.09 
Q.27 | 0.05 
0.29 | -O.01 
0.26 | +0.04 
Q.19 | 0.07 
+9.10 | 0.09 
-9.01 | +0.10 
Q.12 | 0.09 
9.20 | 0.06 
Q.25 | +0.02 
Q.27 | —0.02 
9.23 | 0.06 
Q@.16 | 0.09 
-9.05 | O11 
+9.06 | 0.10 
0.16 | 0.06 
+0.21 | -0.02 
Q.21 | +0.04 
Q.15 | a08 
+0.05 | O.II 
0.06 | O.IE 
9.16 | 0.08 
Q.22 | +0.04 
9.22 | -0.02 
0.16 | 0,06 
-9.07 | 0.10 
40.05 | —O.II 
0.16 | O.10 
0.24 | 0.06 
0.28 | -0.02 
9.26 | +0.02 
0.21 | 0.06 
+Q.12 | +0.09 
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Name of Star. Magai Right Ascension. yinnual Declination. | Annual 

h m s $s ° ’ " ” 
33 Pisctum . 4.71 O O 52.969 | + 3.0715 | — 6 II 39.31 | +20.136 
a Andromedz (Alpheratz) 2.21 O 3 53.258 3.0957 | +28 36 36.47 | 19.880 
f Cassiopeiz , . |244 0 4 31.687 3-1840 | +58 40 11.83 | 19.861 
€ Pheenicis . 3.9] O 4 59.884 3.0518 | —46 13 39.11 | 19.848 
22 Andromede 5.1] O 5 47.680 3.1091 | +45 35 17.31 | 20.035 
y Pegasi 2.91 O 8 45.248 3.0862 | +14 41 59.77 | +20.021 
o Andromede 4.5 | O 13 46.740 3.1271 | +36 18 10.48 | 19.963 
2 Ceti 3.8] 0 14 59-731 3.0570 | — 9 18 22.07 | 19.973 
€ Tucanz 4.3] 0 15 32.892 3.1491 | -65 23 8.63 | 21.172 
44 Piscium 6.0] O 20 56.538 3.0743 | + I 27 28.44 | 19.939 
$8 Hydri 2.9] O 21 11.823 3.2029 | -77 44 39.20 | +20.278 
a Pheenicis . 2.4] © 21 59.227 2.9729 | —42 46 42.40 | 19.551 
12 Ceti 6.0] O 25 35-947 3.0621 | — 4 26 16.33 | 19.920 
13 Ceti T| 5.2] © 30 46.167 3.0871 |] — 4 4 17.72 | 19.848 
€ Cassiopeice 3.71 O 32 7.076 3.3278 | +53 25 5.71 | 19.842 
x Andromede 4.4] O 32 13.829 3.1972 | +33 14 26.07 | +19.848 
e€ Andromede 4.51 O 33 57.295 3.1640 | +28 50 22.26 | 19.572 
é& Arfdromede 3-5 | O 34 40.340 3.2017 | +30 23 5.70 | 19.720 
a Cassiop. . (Schedir) | var.| O 35 33.725 3-3858 | +56 3 37.32 | 19.773 
# Pheenicis . 4.6] O 37 12.926 2.8398 | —46 33 46.17 | 19.750 
f Ceti 2.21 0 39 13.394 3.0126 | -18 27 50.02 | +19.794 
a Cassiopeie 4.7] 0 39 52.291 3-3306 | +47 48 30.35 | 19.737 
21 Cassiopeia 5.6] © 39 52.886 3.9026 | +74 30 45.79 | 19.717 
€ Andromedze 4.3 | O 42 43.448 3.1744 | +23 47 38.66 | 19.621 
m Cassiopeie 1! 3.6] 0 43 49.737 3-6123 | +57 21 18.74 | 19.204 
6 Piscium 4.6] ©O 44 10.031 3.1100 ]} + 7 6 42.47 | +19.630 
A Hydri 5.0} O 45 34.854 2.1018 | -75 23 48.17 | 19.650 
20 Ceti 4.9] © 48 33.619 3.0641 | — 1 36 58.84} 19.594 
y Cassiopeice 2.21 O 51 26.840 3.5965 | +60 14 45.09 | 19.538 
ft Andromede 3.9] O 51 55-175 3.3205 | +38 I 39.55 | 19.564 
@ Sculptoris 4.4] O 54 24.808 2.8907 | -29 49 39.57 | +19.471 
43 H. Cephei 4.5] 0 56 38.823 7-5880 | +85 47 27.59 | 19.432 
é Piscium 4.4] O 58 25.585 3.1111 | + 7 25 19.06 | 19.424 
A Pheenicis . T| 3.4] 4 2 12.087 2.6801 Ff -47 II 5.20 | 19.288 
pe Cassiopeice 5-31 I 2 28.327 3-9685 | +54 29 38.75 | 17.750 
m Ceti . 3.6] 1 4 12.792 3-0174 | -10 38 35.20 | +19.139 
B Andromedse 24} 1 4 51.359 3.3502 1 +35 9 34.34 | 19.131 
= Piscium 4.7] I 6 51.902 3.2968 | +29 37 40.88 | 19.170 
€ Piscium | 5.6] 1 9 I1.070 3-1317 | + 7 6 56.03 | 19.087 
« Tucane | 5.0] 1 12 49.151 2.0399 | -69 20 17.78 | 19.131 
Ff Piscium 5-3] 1 13 18.618 3.0924 | + 3. 9 23.65 | +19.003 
v Piscium 4.7] 1 14 40.856 3.2903 | +26 48 25.45 | 18.983 
@ Ceti 3.8] I 19 40.453 2.9977 | — 8 37 55.19 | 18.632 
6 Cassiopeiz 2.8] 1 20 6.841 3.8991 | +59 47 1.10 | 18.797 
y Pheenicis . 3.4] I 24 35.284 2.6080 | -43 45 50.10 | 18.471 
38 Cassiopeize 6.0] 1 24 44.152 | + 4.4126 | +69 49 2.48 | +18.619 
7 ~Piscium . . | 3.7] 1 26 49.512 3.2056 | +14 53 51.59 | 18.622 
@ Urse Min. (Polarts) | 2.11 1 28 19.01* | +28.0572 +88 50 29.36 | +18.578 


13 Ceti, dup. 5™.5, 6.2, 0'’.3 
a Cassiop., var. irreg. 2™.2, 2™.8 
7 Cassiop. comp, 7™.6, 5’’ s. pr. 


Bf Pheenicis, dup. 4™.1, 4™.1, 1'’. 


« Tucane, comp. 7™, 6’'n. 
¢ Piscium, star 6™.5, 24H! nt. 


@ Urs Min. star 9™, 18’’s. pr. 
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Name of Star. 


40 Cassiopeiz 

v Andromede 

zw Piscium 

v Persei . . , 
a Eridani (Achernar) 
a Cassiopeize 

y Piscium 

@ Persei 

t Ceti 

o Piscium . . 
€ Sculptoris . .T 
4 Octantis (G.) 

& Ceti . 

a Trianguli . 

é Cassiopeiz 

& Piscium 

f Arietis 

# Pheenicis . 

v Ceti 
50 Cassiopeiz 

@ Hydn . . 

y Andromede pr. 

y Andromede seq. 

a Arietis. . 

f Trianguli . 
55 Cassiopeize 
6 Persei 

&' Ceti 

y# Fornacis . 
y Trianguli . 
67 Ceti 

¢ Eridani 

o Ceti 

« Fornacis . 
6 Hydri . 
z Cassiopeize . .T 
&" Ceti - oe 
o Ceti ; . 
36 H. Cassiopeie . 

vy Ceti . 

mM Hydri 

v Arietis 

O Ceti 

e Hydri 

6 Persei . . 
y Cetiseg. . . .T 
x Ceti . . 
Mo Ceti 
€ Sculptoris, comp. 97, 5’' n. f. 


o Ceti, var., 3314, 1™.7-9™.6, star 
g™ f. 8s 


(M iva) T 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248 


Magni 
tude. 





NO PPPKHHP HHHOAMN HHPEA OWUHDN 
OO =ANAN WA AM ALR AANNN AQOANRWN 


heads 
Nm 


Fane 
pb 


Pant 
= WG 


5:7 
3.8 
var. 
5-4 
4-3 
4.6 
4.3 
4.8 
5:3 
5.0 
5:3 
5-4 
4.0 
4-3 
4.2 
3-7 
4-4 
4.4 


Right Ascension. 


m 
31 
31 
32 
32 
34 


55 
56 
58 


2 
4 


7 
7 
8 


9 
12 


12 
13 
14 
18 
20 


21 
23 
27 
29 
31 
33 
33 
35 
38 
38 
38 
39 
40 


NNN NNNNN NNHNNN NNNNND NNN DN ND YN) Qt oan en ln ee ee 2 


+ J 
32-375 
41.107 
29.044 
38.686 
28.506 


52.804 
54.138 
11.986 

1.548 
47.856 


_ 34.072 


17.46* 
9-943 
7.092 
7-349 
3.008 

49.824 
9.387 

94-315 

58.782 
1.317 

33.178 


a + 0.890 


15.924 
21.720 
38.278 
48.663 
23.202 

4-355 

8.257 
38.571 
23-991 
57-034 
33.667 
11.784 
52.898 
31.872 
57:750 
44.075 
18.386 
29.124 
52.400 

1.315 
14.807 
15.027 
47-453 
58.854 
14.196 


Annual 
Variation. 


8 
+4.7295 
3-5092 
3-1763 
3.6665 
2.2366 


+4.3989 
3.1195 
3-7433 
2.7865 
3.1648 
+2.8046 
~—3.8020 
+2.9600 
3-4128 
4.2824 
+3.1036 
3-3080 
2.4038 
2.8258 
5.0572 
+1.8819 
3-6704 


3-3757 
3-5609 
+4.6659 
3-9723 
3.1767 
2.6379 
3-5578 
+2.9905 
2.1413 
3.0290 
2.7448 
1.0578 
+4.9003 
3.1862 
2.8414 
5.6341 
+3.1449 
—1.3560 
+3.4016 
3.0730 
0.9132 
4.0823 
+3.1057 
2.8537 
+3.2391 


1913. 


Declination. 


+72 35 
+40 58 
+1I 4! 
+48 II 
—57 40 
+67 36 
+5 2 
+50 15 
-16 23 
+ 8 43 
—25 29 
—-85 12 
—10 
+29 9 
+63 14 


+ 2 45 
+20 22 
~46 43 
—21 29 
+72 O 


-61 59 
+41 54 


45. 


49.85 
14.55 
48.48 
16.04 
42.96 
12.57 
51.83 

3-25 
42.92 
12.74 
13.04 
33-92 
51.88 
19.64 
31.86 
30.41 
59°35 
43-53 
56.22 

3-32 
34.61 
45-99 


+23 
+34 
+66 


O + 4.67 


3 5:55 


34 34.52 


7 2.24 


+59 39 
+ 8 26 
“31 7 
+33 26 
- 6 49 
—S51 54 
— 3 22 
—24 12 
-69 3 
+67 O 
+8 4 
“15 37 
+72 26 
+ 5 12 
—79 29 
+21 35 
-O 2 
—68 38 
+48 5I 
+ 2 52 
—-14 13 
+ 9 44 


43-92 
20.25 
54-73 
43.24 
21.69 
52-73 
19.57 
40.94 
18.20 


43-19 
14.27 
33-07 
19.00 
51.12 
20.83 

8.62 
46.27 
22.58 
40.32 
10.89 
35-87 
50.84 


Annual 
Variation. 


+18.466 
18.086 
18.470 
18.310 
18.326 





+18.315 
18.284 
18.218 
19.025 
18.183 
+18.058 
18.110 
17.867 
17.625 
17-842 
+17.840 
"17.677 
17.670 
17.528 
17-553 
+17.558 
17-373 


17.116 
17.122 
+17.014 
16.842 
16.966 
16.928 
16.753 
+16.671 
16.716 
16.441 
16.415 
16.430 
+16.336 
16.235 
15-909 
15-935 
1§.815 
+15.678 
15.674 
15.636 
15-459 
15.366 
+15.273 
15-345 
+15.318 


t Cassiop., triple, 7", 8™, 2’’,8"" | » Ceti, comp., 6™.2, 2’.7 pr. 
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Annual 
Variation. 


Annual 


Name of Star. Variation. 





Declination. 








e é oe iad 


<8 
B 





+ J 

7 Persei . . -T1 3-9] 2 +4.3562 | +55 32 6.75 | +15.097 
41 Arietis . . 13-7] 2 44 51.533 35244 1 +26 54 9.31 | 14.968 
8 Fornacis . . . 14.51 2 45 26.968 2.5121 | -32 46 15.34 | 15.201 
o Arietis . | 5-57 2 46 41.196 3-3077 | +14 43 26.58 | 14.939 
t? Eridani 4.8] 2 47 5.453 2.7199 | —21 21 43.32 | 14.933 
t Persei . . - | 4.0 2 48 4.865 | +4.2353 1 +52 24 25.92 | +14.889 
» Eridani. . . |4.0] 2 52 10.608 2.9301 | — 9 14 37.82 | 14.437 
€ Arietis (mean) . -11 4.6] 2 54 14.034 3.4250 | +20 59 34.63 | 14.517 
47 H. Cephei. . . | 5-71 2 54 28.216 7.8391 1 +79 4 34.50 | 14.522 
6 Eridani . . -T/ 3-417 2 54 57.857 2.2767 | —40 39 10.35 | 14.507 
a Ceti . . . 12.897 2 57 43.790 | +3.1330 ] + 3 44 56.38 | +14.236 
y Perseiz . . | 3-1] 2 §8 29.224 4.3268 1 +53 9 59.72 | 14.264 
t?Eridani. . . 14.2) 2 58 33.365 2.6448 | -23 57 53.61 | 14.220 
p Persei . . -T|var.] 2 59 35.776 3.8346 | +38 30 13.64 | 14.084 
#t Horologii . . . | 5.27 3 I 33.547 1.4074 | -60 4 28.96 | 14.024 
6Hydri.. . - 15.51 3 2 3.924 | +0.0987 | -72 14 31.93 | +14.060 
fB Persei . (Algol) t\var.] 3 2 30.150 3.8927 | +40 37 16.39 | 14.017 
6 Arietis . ; . 14.51 3 6 39.084 3.4258 | +19 23 54.19 | 13.758 
12 Eridani . . -T/ 4.0] 3 8 22.468 2.5466 | —-29 19 46.56 | 14.283 
48 H.Cephei. ©. [5.5] 3 9 14.359 | 7.4934] +77 24 59.34] 13-537 
€ Arietis .. - [501 3 9 53-856 | +3.4433 | +20 43 21.42 | +13.467 
38 Horologii (G.) . -T| 5-7] 3 10 20.734 1.5145 | —57 38 49.64 | 13.514 
~ Eridani . - 14.9] 3 II 36.379 2.9122 |} -— 9 8 32.07 | 13.493 
z Arietis. : - | 5.27 3 16 12.091 3.4590 | +20 50 2.60 | 13.105 
é Eridani.. . - 14.34 3 16 27.164 | +2.3980 | —43 24 7.10] 13.879 
t Hydri . . - 15-57 3 18 6.249 | —1.5573 | -77 42 23.89 | +13.052 
a Persei . . - 11.9] 3 18 6.259 | +4.2680 | +49 33 8.55 | 12.984 
o Tauri . . | 3.8] 3 20 7.762 3.2252 | + 8 43 24.15 | 12.803 
2H. Camelopardalis - | 4.4] 3 22 0.890 4.8356 | +59. 38 17.18 | 12.751 
& Tauri . . | 3.8) 3 22 27.134 3-2482 | + 9 25 47.63 | 12.674 
SJ Tauri . . : 4.3 3.26 4.068 +3.3088 | +12 38 21.23 | +12.476 
é Eridani.. . -T1 3-8] 3 28 49.841 2.8251 |—- 9 45 7.42 | 12.310 
ft Eridani. . - 14.31 3 29 56.609 2.6482 | —21 55 27.08 | 12.168 
0 Persei . . - 13-21 3 36 43.465 4.2591 | +47 30 36.93 | 11.695 
6 Eridani.. . - 13.71 3 39 4.802 2.8729 | -IO0 3 26.71 | 12.294 
y Persei . - 13-9] 3 39 16.710 | +4.0662 | +42 18 16.78 | +11.549 
§ H. Camelopardalis - {4.77 3 41 9.325 6.2808 1 +71 3 55.17 | 11.358 
7 Tauri . (Aleyone) t| 3.0] 3 42 18.596 3-5612 | +23 50 12.62 | 11.282 
t*Eridani_. , . 14.31 3 43 6.272 2.5806 | —23 30 19.84 | 10.793 
g Eridani.. . . 14.217 3 46 11.944 | +2.2451 | —36 27 46.95 | 11.022 
y Hydri . . - 13-27 3 48 34.375 | 0.9674 | -74 30 20.92 | +10.993 
€ Persei . - 12.9] 3 48 39.574 | +3.7651 1 +31 37 33.85 | 10.855 
9 H. Camelopardalis -T| 5-21 3 49 42.558 5.0925 | +60 51 18.09 | 10.775 
€ Persei . -T/ 3-0] 3 52 0.709 4.0186 | +39 45 33.88 | 10.595 
& Persei.. . . 14.0] 3 53 18.983 3-8863 | +35 32 29.67 | 10.508 
y Eridani. . . 13.27 3 53 58.196 | +2.7984 | -13 45 19.36 | +10.366 
A Tauri . . ~T}var.} 3 55 51.516 3-3213 | +12 14 42.92 |] 10.323 
Oo Reticuli. . - 144] 3 57 21.805 | +0.9405 | -—61 38 43.24 | +10.220 
7 Persei, star 8™.5, 28’’ n A Persei, var. 24.87, 2™.1-3™.2 | 7 Tauri, quad., comps. 6%.3, 

€ Arietis, dup., 5™.2, 5™.6, 1’ "4 12 Eridani, comp., 7™, 1’’.4 0. pr. 7™.6, 8™.2, 117'', 181°’, rgo"’ 
6 Eridani, comp. 4™.4, f. 8” 38 Horologii remarkable pur- | 9 H.Camelop., comp. 8", 1'.9n.£ 

p Persei, var. irreg., 3™.4-4™.2 plish red star. é Persei, comp. 8™, 8’ 6 n. f. 
| &@ Eridani, comp. 9", s. 7’ A Tauri, var., 34.95, 3™.3-4™.2 


[Eph 13] 
































































236 MEAN PLACES OF STARS, 1913. 
WASHINGTON, JANUARY 04.248. 
Name of Star. Magni! Right Ascension. | AnBual, aan 
h m s ° é oe oF 

y Tauri - 13-9] 3 58 31.622 + 5 44 55.03 | +10.129 
A Tauri -T14.51 3 59 32.966 +2I 50 42.00 | 9.999 
c Persei - |4.07 4 2 20.456 +47 28 52.18 9.813 
p Tauri 5-6) 4 5 31.781 +26 15 16.88 9.559 
o! Fridani 4.11 4 7 37.080 —7 3 49.33 | 9-526 
Groombridge 750 6.7] 4 8 52.234 +85 19 32.98 | + 9.386 
fe Tauri 4.3] 4 10 48.522 + 8 40 30.76 | 9.169 
a Horologii . 38] 4 11 7.122 —42 30 31.44 8.939 
a Reticuli 3-44 4 13 18.011 —62 41 29.16 9.043 
y Tauri 3-91 4 14 50.431 +15 25 5.94 | 8.853 
6 Tauri 3-9] 4 17 54.928 +17 20 21.32 | + 8.606 
v’ Fridani 4.1] 4 20 46.127 —34 13 6.36 8.453 
é Tauri 3.6] 4 23 32.083 +18 59 17.84 | 8.156 
od Mens - | 56] 4 22 49.572 -~80 25 6.81 8.239 
m Persei . -T| 6.1] 4 27 17.396 +42 52 44.47 | 7.894 
a Tauri (Aldebaran) | 1.1] 4 30 55.598 +16 20 6.72 | + 7.407 
y Eridani. . - 14.14 4 31 58.248 — 3 31 46.43 | 7.512 
a Doradus 3-5] 4 32 6.930 —55 13 28.81 7.489 
53 Eridani 4.0] 4 34 11.664 —14 28 24.09 |. 7-177 
t Tauri 431 437 1.298 +22 47 27.06 [ 7.081 
Groombridge 848 6.0] 4 37 6.285 +75 47 4.45 | + 6.950 
a Coeli 4-5] 4 37 45-405 —42 & 47.00 | 6.933 
4 Camelopardalis 5-4] 4 40 45.063 +56 36 13.81 |i 6.646 
é Eridani 4.2] 4 41 9.096 — 3 24 48.08 | 6.752 
7° Orionis 3-31 445 6.961 + 6 48 36.96 6.457 
9 Camelopardalis 441 4 45 23.645 +66 11 46.67 |\+ 6,416 
a Tauri 5.1] 4 46 16.980 +18 41 33.44 | 6.302 
§ Orionis 3-91 4 49 43.132 +2 17 56.62 §.056 
« Aurige. 2.9] 4 51 19.540 +33 1 45.36.| 5.896 
f Camelopardalis 4.21 4 55 40.373 +60 18 58.98 | 5.541 
é Auriga T, var.| 4 55 43-415 +43 41 44.02 | + 5.536 
« Aurige 3-9] 4 56 23.644 +40 56 59.60 | 5.470 
t Tauri 4.71 4 57 53-668 +21 27 59.21 5-317 
II Orionis 4.61 4 59 35-797 +15 17 1.59 5-187 
» Aurige 3-31 5 O 24.709 +41 7 4.04 5.082 
é Leporis 3-31 5 1 46.658 —22 29 14.10 | + 4.974 
f Eridani 2.9] 5 3 34-351 — 5 Il 53.24 | 4-812 
M Aurige 481 5 7 28.334 +38 22 56.65 4-475 
19 H. Camelopardalis 5.2] 5 8 11.849 +79 8 0.75 4.648 
M Leporis 331 5 9 1.385 -16 18 28.01 4.394 
a Aurige _ (Capella) 0.2] 5 10 15.591 +45 54 38.17 |+ 3.888 
f Orionis (Rigel) ¢| 0.3 | 5 10 21.362 —~8 18 5.04] 4.308 
A Aurige . . 14.8] 5 13° 1.150 +40 I 21.98 3-421 
ft Orionis. 3.71 5 13 22.901 —- 6 56 15.62 4.045 
o Columbe . 4.9] 5 14 20.657 —34 58 47.79 3.615 
y Orionis Bellatrs) 1.7] 5 20 27.843 + 6 16 17.91 | + 3.424 
B Tauri . 1.8] 5 20 47.470 +28 32 5.62 3.236 
17 Camelopardalis 5.8] 5 21 57.004 +62 59 45.05 |+ 3.306 


A Tauri, star 6™.5 f. 38°, 270"; 
m Persei, star 6™.5, 115'’, 8. pr. 


[Eph 13) 





| e Aurige, var. irreg., 3™. o-4™5 5 | f Orionis, comp. 8*.0, 9'’.5, 8. pr 


‘ 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248. 


Name of Star. 


f Leporis 3.0 
XY Aurige 4.9 
é Orionis. 2.5 
Groombridge 966 6.4 

« Leporis 2.7 
¢' Orionis . 14.5 
zt Orionis.. . .T} 2.9 

€ Orionis 1.8 

€ Tauri 3.0 
Groombridge 944 6.4 

€ Orionis.. ; .t| 2.0 
a Columbe . . | 2.8 
o Aurige 5.5 

€ Leporis 3.7 

« Onionis 2.2 
6 Doradus 4.5 
vy Aurige . 4.2 
31 Mensz (G.) 6.2 
6 Leporis. . . 13.9 
« Orionis (Betelgeux) ft | var. 
6 Aurig2 3.9 
” Leporis 3.8 
f Aurige. . . | @t 
6 Aurige , .T| 2.7 

1 Geminorum . | 4.3 

1 Puppis (G.) .T| 6.2 

vy Orionis . | 4.4 
22 H. Camelopardalis 4.7 
7 Geminoram _.. var. 

2 Lyncis 4.4 

¢ Canis Majoris 3.1 
ye Geminorum 3.2 


pe Aurige 
pf Canis Majoris 





8 Monocerotis t 4. 5 
a Argis (Canopus) |-0.9 
10 Monocerotis 5.0 
y Geminorum 4.1 
8 Lyncis.. 6.0 
23 H. Camelopardalis 5.6 
&? Canis Majoris . | 45 
51 Aurige . . 15-7 
y Geminorum . | 1g 
y Argts . | 3.2 
S Monocerotis .t | 4.7 
e Geminorum . | 3.2 
& Geminorum . | 3-4 
~* Aurige 5-3 


6 Orionis, star 6.9, 52'’.6, n. 
t Orionis, comp. 7™.3, 11’’.5, 8.f. 
€ Orionis, comp. 4™.2, 2'’.4, s.£. 








Right Ascension. | 


NNDN HANAN NHD HANAN AHA ANNA A AKRDAAAAnaa an Haaanan Aaa aa Aaa an Aa an ou pr 


m 
24 
27 
27 
28 
28 


30 
31 
31 
32 
33 
36 
36 
39 
43 
43 


44 
45 
47 
47 
50 
52 
52 
53 


53 
58 


8 

31.059 

3-855 
33.680 

5.029 
53-574 

2.608 
10.622 
47 .9O!I 
26.680 
57-736 
22.119 
29.919 

9-327 

0.773 
37.807 
36.904 
27.569 

I.50* 
34-765 
27.691 
21.869 
26.532 

8.857 
47.318 
49.915 
58.179 
36.305 
15-751 
37.608 
57.010 
58.322 
41.863 
12.034 
52.089 

9.504 

1.238 
39.862 
47.853 
44.636 
24.375 
24.623 
37.896 
41.195 

6.036 
11.226 


34.818 


24.423 
28.302 


6 Aurigz,comp. 7™.5,2'’.5, 0. pr. 
x Puppis, star, 5™.8, 150’', s. f. 


[Eph 13] 


Annual 


Variation. 


$s 
+ 2.5702 
3.9038 
3.0642 
8.0074 
2.6456 


+ 3.2925 
2.9341 
3-0435 
3.5848 
18.7532 

+ 3.0269 
2.1724 
4.6450 
2.7178 
2.8448 

+ 0.1020 

+ 4.1§72 

—11.6895 

+ 2.5796 
3-2478 

+ 4.9417 
2.7322 
4.4017 
4.0916 
3-6474 


+ 1.7257 
3-4264 
6.6187 
3.6227 
5.2987 

+ 2.3018 
3-6307 
4.6261 
2.6415 
3.1802 


+ 1.3319 
2.9641 
3.§629 
5-4925 
10.3020 

+ 2.5157 
4.1598 
3.4671 
1.8367 
3-3047 

+ 3.6929 
3.3685 

+ 4.3300 


1913. 


Declination. 


, 





oe 


—20 49 41.16 


+32 
—- Oo 
+74 
+ 9 
—- 5 
— I 
+21 
+85 


comp. 
8 Monoc., star, 6".5, 13’’.7, n. £. 
S Monoc.,comp 8™.8, 2''.9, 8. pr. 


7 
21 
59 
53 
25 
57 
15 

5 

9 


59 

7 
47 
51 
4I 


42.94 
45.96 
17.32 

2.07 
52-99 
58.68 
24.02 
24-95 
21.38 
16.63 
12.02 
21.25 
13.23 
59-33 

5.38 
26.60 
51.91 

8.83 
29.98 
45-53 
58.44 


22.89 


26.80 

7-90 
10.00 
46.84 

7-24 
58.39 
37-64 
27-97 
32-99 

0.45 
43-07 
16.24 
52.37 
27.26 

5-17 
32.38 
39-53 
41.01 

6.67 
27.70 

9.24 
37-19 

5:50 
24.91 
54.20 


237 


Annual 
Variation. 





+3.002 
2.858 
2.825 
2.800 
2.712 


+2.597 
2.512 
2.462 
2.372 
2.268 
+2.049 
2.014 
1.802 
1.484 
1.427 
+1.344 
1.284 
1.220 
0.437 
0.843 
+0.549 
0.802 
0-593 
+0.452 
—0.007 


+0.053 
—0.253 
0.924 
0.858 
Y.OI5 


—1.507 
1.661 
1.594 
1.645 
1.665 


—1.914 
2.060 
2.094 
2.870 
3-371 

—2.704 
2-957 
2.897 
3-977 
3.160 


—3-377 
3-709 
—3.361 


a Orionis, red star, var. irreg.| 7 Gem., var. 231%.4, 3%.2-4™.2, 
130-17, 4. 


8™.§, 1/’.2, n. pr. 
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WASHINGTON, JANUARY of.248. 


MEAN PLACES OF STARS, 1918. 





Name of Star. 





a Canis Majoris (: Serius) T \-1.6 





18 Monocerotis 4.7 
43 Camelopardalis 5.1 
6 Geminorum 3.6 

a Pictoris 3.3 
€ Mense 5.6 

t Argiis . | 2.8 

15 Lyncis. . -T} 4.5 
@ Canis Majoris . . | 4.2 

€ Canis Majoris . .T| 1.6 

€ Geminorum Tt | var 

o Canis Majoris 3.1 

y Canis Majoris 4.1 
51 H. Cephei 5-3 
6 Canis Majoris 2.0 

63 Aurige 5.1 
51 Geminorum 5-3 
y* Volantis . T! 3-9 
25 H. Camelopardalis 5.1 
A. Geminorum 3.6 

zx Argis . | 2.7 
6 Geminorum -T| 3-5 

6 Volantis . | 4.0 

7 Octantis (G.) 6.4 

1 Geminorum 3.9 

ny Canis Majoris 2.4 

Groombridge 1308 5.8 

f Canis Minoris 3.1 
p Geminorum.. . | 4.2 

o Argis . . -T! 3.3 

a*Geminorum (Castor) | 2.0 

a' Geminorum . | 2.8 
25 Monocerotis. 5-2 
a Can. Min. . (Procyon) T| 0.5 

24 Lyncis 5.0 
« Geminorum 3.7 

8 Geminorum (Poltus) 1.2 
4 Puppis : 5.1 

& Argis | 3.5 

¢ Geminorum | 5.0 

26 Lyncis 5.7 
Groombridge 1 374 5.6 

x Argis 3-6 

co Cancri | 5-9 
x Geminorum ! 5.0 

27 Lyncis 4.9 
p Argis ; | 2.9 

3 H. Urse Majoris | 5.5 


15 Lyncis, dup., 4™.9, 6™.2, 0''.7 
e Can. Maj., comp.g"™, 7”'.8,8 s. f. 
€ Gem., var., 104.15, 3™.7-4™.3 





Magni- 
tude. 


h 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


12 
13 
14 
14 
16 
17 
20 
20 
21 
22 
23 
26 


29 


Right Ascension. 





8 
18.860 
19.451 
19.896 

3-413 
18.005 
18.312 
46.631 
44.976 


. 8.896 


12.387 
57-005 
23.501 
49.361 

7.12* 
51.179 
40.459 
22.625 
29.285 
59-993 

5.670 

4.205 
55-739 
53-036 
41.19* 
19.517 
39.276 
50.412 
26.027 
31.063 


28.193 
3.069 


Aa — 0.272 


_ 00 09 NNENNNONNNNN ON NN 


32 
34 
35 


39 


39 
4l 


57-136 
44.907 
39.203 
11.869 
59.666 
56.508 
38.119 
10.529 
23.008 
48.314 
34.040 
40.139 
10.678 


55-277 
50.318 


10.194 


Annual 


Variation. 


8 
+ 2.6435 


3.1281 
6.4895 
3-9583 


+ 0.6177 


4.9387 


+ 1.4884 


5.2075 
2.7879 
2.3574 


+ 3.5607 


2.5048 
2.7148 


29.2898 


2.4381 


+ 4.1331 
+ 3.4482 
— 0.5005 
+12.8361 


3.4504 


+ 2.1189 
+ 3.5866 
— 0.0189 
—20.1724 


+ 


3-7306 
2-3737 
6.2767 
3-2555 
3.8633 
1.9018 


3-8334 


2.9819 


3.1422 
5 :0947 
3.6267 
3.6760 
2.7636 
2.5232 
3-6769 


+ 4.3820 


+ 


7-2478 
1.5260 
3-6342 
3.6906 
4.5308 
2.5546 


+ 6.0144 


y? Volantis, comp. 5™.8, 12’'.9, 
n. pr. 


6 Gem., comp. 8™, 7’'.0, s. pr. 


Declination. 


° e 


—16 


+ 2 
+68 
+34 4 
—61 
—80 
+58 
—II 
—28 
+20 
+87 II 
—26 
+39 
+16 
+82 
+16 
—36 
+22 8 
—67 
—86 
+27 
—29 7 
+68 
+ 8 
+31 
43 7 
+32 4 





an 


46.16 
29-37 
27.66 

1.61 
52.42 
22.11 
39.28 
16.99 
43.78 
10.95 
55-52 
19.73 
14.52 
16.00 
15-97 
48.41 
26.75 
28.07 
55-5! 
53-17 
27.42 
36.20 
52.92 
40.2Q 
18.72 


57-97 
41.17 
55-37 
30.82 
29.25 
49.81 


— 4.12 


— 3 
+ 5 
+58 
+24 
+28 
+26 59 
+47 47 
+74 9 
—§2 44 
+25 37 
+28 2 


+51 45 


—24 3 
+68 43 


54 
26 


54 
36 
14 
21 
38 


57-37 
54-76 
54-27 
26.61 
13-77 

6.05 
26.88 
30-75 


27-97 

6.68 
§5-§0 
54.27 
20.40 


39.53 
10.13 
53-25 


Annual 


Variation. 





— 4.801 
3-783 
3.841 
4.137 
3.870 

— 4.026 
4-255 
4-447 
4-359 
4-779 

— 5.107 
5.132 
5.183 
5-233 
5-594 

— 5-669 
5-934 
5.908 
6.312 
6.330 

— 6.376 
6.452 
6.606 
6.661 
6.970 

— 6.903 
7-0§2 
7.103 
6.961 


7.205 
— 7.676 
7.888 
9-090 
8.182 
— 8.468 
8.526 
8.628 
8.916 
9.140 
-~- 9.136 
9-278 
9.603 
9.697 
9-937 
—10.171 
10.260 
—10.332 


6 Argts, star. 8™, a2’’.4, n. f. 
« Gem., comp. 8", 5, 6’’.6, s. pr. 


Positious given for Sirius and Procyon are those of the centers of gravity of the systems. Corrections given on 
page ix remain to be applied to reduce to the positions of the stars. 


[Eph 13] 


MEAN PLACES OF STARS, 19138. 


WASHINGTON, JANUARY 04.248. 


Name of Star. 


y Argis . 

C Caneri (mean) . 
Bradley 1147 

20 Puppis 
Groombridge 111 19 


f8 Cancri 
31 Lyncis 

d@' Cancri 

e Argts 
30 Monocerotis 


o Urse Majoris 

@ Chameleontis . 
Groombridge 1450 

7 Cancri.. 
Groombridge 1446 


Oo Hydre 

o Hydre 

y Cancri 

6 Cancri 

a Pyxidis 

t Cancri 

€ Hydre 

6 Argitis . 

o? Cancri (mean) . 

& Hydre . 
t Urse Majoris 

a Cancri 

b' Carine 

« Urse Majoris 
o? Urse Majoris 

« Cancri 

A Argiis 

€ Octantis 

6 Hydre 

f Argds 
83 Cancri 

z Argts 
40 Lyncis 

@ Ryxidis 

a Hydre 

h Urse Majoris 

1 H. Draconis 

d Ursez Majoris 

8 Urse Majoris 

& Leonis 

» Argds ,; 
10 Leonis Minoris . 
¢ Chamzleontis . 


y Argds, star 5™ , 42''.5, 8. pr. 
& Cancri, triple; binary 5™.6, 
6™.3, 1'’ with comp. 67.0, 


5.43.6. 


t Cancri, star 6™.6, 30’’.6, n. pr. 














h m 
T| 2.2] 8 6 
11471 8 7 
571 8 8 
50] 8 9 
7.0} 8 11 
38] 8 11 
44] 8 16 
5.9] 8 18 
1.7] 8 20 
4.0] 8 21 
3-5] 8 23 
4.3} 8 23 
6.0] 8 27 
5-51 8 27 
6.3] 8 30 
4.2] 8 33 
45] 8 34 
. | 4771 8 38 
. | 424 8 39 
. | 3-74 8 40 
.T/ 42] 8 41 
-T/ 3-5] 8 42 
-f| 20] 8 42 
-T/ 5-5] 8 48 
- 13-34 8 50 
3-1] 8 53 
4.3} 8 53 
T) 5-17 8 54 
3.7] 8 57 
T1494 9 2 
SI] 9 3 
2.219 4 
54], 9 9 
381 9 9 
18] 9 12 
66] 9 14 
2.21 914 
3-3] 9 15 
49) 9 17 
2.2] 9 23 
. | 387 9 24 
. 4.6] 9 24 
. 4.6] 9 26 
- | 3-3] 9 27 
a 5-11 9 27 
-$) 3-6] 9 27 
. | 4.697 9 28 
| 5.2] 9 36 

e Hydre, 


3°'.3 


$s 
51-147 
13.463 


38.597 


20.040 
46.151 
47.893 
53-172 
23.059 
43-779 
18.869 
2.882 
16.110 
15.899 
40.811 
3.712 
3-107 
12.691 
15-247 
44.601 
5-740 
26.184 
10.222 
17.895 
56.418 
47.805 
15.467 
43-855 
50.627 
41.555 | 
45-354 
2.213 
47-725 | 
30.42* 
50.365 
14.984 | 
7-717 | 
45:°574 | 
45.551 | 
38.278 | 
18.756 | 
41.126 
46.516 
48.737 
2.793 
15.499 
16.244 
53-911 
28.953 


triple; binary 3™.5, 
6m 8, o’’.2, with comp. 7.8, 


6 Argfis, comp. 5™, 2’’, s. 
6? Cancri, dup. 5™.9, 6™.4, 1''.4 


{Eph 13] 





Annual 
Variation. 


$s 
+ 1.8498 
34447 
7-6259 
2.7580 
61.2112 


+ 3.2558 
4.1215 
3-4393 
1.2340 
2.9997 


+ §.0137 
— 1.7439 
+ 3.9098 
3-4746 
6.7493 
+ 3.1783 
3-1384 
3°4772 
3-4141 
2.4110 
+ 3.6383 
3-1799 
1.6518 
3.6684 
3-1740 
+ 4.1236 
3.2848 
1.4682 
4.1116 
5.3248 
3-2529 
2.2061 
8.0876 
3-1237 
0.6707 
+ 3.3539 
1.6041 
3.6640 
2.6513 
2.9487 
+ 4.7673 
8.8162 
5-3635 
4.0315 
3-2371 
+ 2.3592 
+ 3.6857 
— 1.6453 


+ 1+ 





Declination. 


2 é 


“47 4 
+17 54 
+76 I 
—I5 31 
+88 53 
+ 9 27 
+43 28 
+18 36 
—59 13 
— 3 37 
+61 O 
—77 12 
+38 18 
+20 44 
+73 506 
+6 0O 
+ 3 38 
+21 46 
+18 28 
—32 52 
+29 «4 
+6 44 
—54 23 
+30 54 
+ 6 16 
+48 23 
+12 II 
—58 53 
+47 30 
+67 29 
+11 oI 
—43 4 
—85 18 
+ 2 40 
—69 21 
+18 4 
—58 54 
+34 45 
—235 35 
— 8 16 
+63 26 
+81 42 
+70 12 
+52 4 
+1I 41 
~49 95 
+36 47 
—80 33 


1.3 


47.56 
39-55 
25-95 
31.68 
44.41 
15-79 

5-23 
43-99 
45.38 
18.95 
36.13 
15.38 
55:99 
14.54 

5.86 
28.05 
51.25 
55-44 


28.93 
20.14 


43-76 
19.29 
21.91 
34-52 
38.18 

2.27 
42.25 
36.17 

4-74 
19.21 

8.00 
51.88 
58.68 
54-90 
31.56 
28.99 
35-35 
39.84 
42.38 
51.38 
34-74 
44.16 
48.73 
28.28 

8.27 


8.59 
4.04 
1.95 


6' Carinz, comp. 7™.2, 
o Urs. Maj., binary 4= .9, 8, 





239 


Annual 
Variation. 





—10.548 
10.693 
10.678 
10.720 
10.883 


—10.955 
11.373 
11.413 
11.542 
11.611 

—11.827 
1.713 
12.191 
12.097 
12.325 

—12.428 
12.506 
12.811 
13.108 
12.881 

—13.032 
13.079 
13.138 
13.496 
13.587 

—14.000 
13.823 
13.871 
14.098 
14.410 

—14.374 
14.474 
14.708 
15.082 
14.818 


15-157 
15.051 
15.103 
15-254 
15.508 

—15.592 
15.648 
15.661 
16.288 
15.840 

—15.718 
15.865 

—16.223 

5 f. 


w Argts, dup. 3™.8, 6™.0, 0''.8 
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Name of Star. 


o Leonis 

0 Antlie 

é Leonis 

v Urse Majoris 

v Argts . . .T 


6 Sextantis . 
éMLeonis . . 
Groombridge 1586 
19 Leonis Minoris . 
@ Argdis 
z Leonis 
7 Leonis. . . 
a Leonts . (Regulus) 
A Hydre . ; 


g Velorum . 


32 Urse Majoris 

€ Leonis 

X Urse Majoris , 
y Leonis pr. . Tt 
ye Urse Majoris 
30 H. Urs Majoris 
30 H. Camelopardalis 

mM Hydre 
31 Leonis Minoris . 

a Antlicze 
36 Urse Majoris 

9 H. Draconis 

p Leonis 
33 Sextantis . 
41 Leonis Minoris . 


? Argds . 
42 Leonis Minoris . 
” Argis 
yb Argiis 
! Leonis 


—afe —afe 


6?Chameleontis . .f 


vy Hydre 
46 Leonis Minoris . . 
54 Leonis.. . .f 
t Antlize . 
Groombridge 1706 

a Crateris 

d Leonis 

f Urse Majoris 

a Urse Majoris 

n Octantis 

x Leonis 

p* Leonis 
v Argtis, comp. 6™.0, 4’’.9, s. £. 
y Leonis, comp. 3™.8, 3’’.7, s. £ 


-” 


WASHINGTON, JANUARY 04.248. 


Magni 
tude. 





3.8 
5.0 
3.1 
3-9 
3.2 
6.0 
4.1 
6.0 
5.2 
3:7 
4.9 

.6 


3.8 
4.1 
5:7 
3.6 
3-5 
2.6 
3.2 
4.9 
5-3 
4.1 
4-4 
4.4 
4.8 
5.0 
3.8 
6.4 
5.0 


3.0 
5:4 
var. 
2.8 
5:3 
4.6 
3-3 
3-9 
4-5 
4-7 
6.3 
4.2 
5.0 
2.4 
2.0 
6.3 
4.7 
5:7 


7 Arg(is, var., irreg., 1™.6-6™.6 
u Argis, comp. 7™, 2’'.2, n. £ 


3 
1.30 


Right Ascension. 


woveovnvn oowowovor 


II 
II 


5 


Ppp Rw 
ARROODOA 


46 


2 


s 
39.550 
19.388 
54-949 
48.866 
55.686 
51.038 
49.087 
37-874 
21.658 
48.353 
37.031 
35.406 
44.428 
20.805 

4.835 
43.864 
51.269 
51.373 
10.692 

9.103 
52.714 
34-492 
52-934 
51.461 
10.145 

4.129 
44.011 
13.912 
58.629 
41.307 
59-959 

1.843 
40.951 

1.464 
41.160 
58.640 
19.858 
27.019 
54.306 
39-923 

1.693 
32-054 

4.084 
36.032 
22.218 
56.70* 
31.821 
28.001 


[Eph 13] 


Annual 


Variation. 





8 
+3.2052 
2.6730 
3-4113 
4.2937 
1.5009 


+3.0246 
3-4175 
5:4349 
3.6858 
2.1014 


+3.1724 
3-2730 
3-1984 
2.9246 
2.5127 
+4.3956 
3-3426 
3.6318 
3.3119 
3.5866 
+4.3643 
7.6025 
2.QO004 
3-4797 
2.7422 
+3.8621 
5.1899 
3.1618 
3.0520 
3-2674 
+2.1320 
3-3430 
2.3204 
2.5732 
3.1566 
+0.5961 
2.9581 
3-3640 
3:2534 
2.7957 
+4.8948 
2.9205 
3:0993 
3-6419 
+3.7302 
—0.3494 
+3.0962 
+3.0613 


MEAN PLACES OF STARS, 19138. 


Declination. 


+10 
—27 
+24 
+59 
—64 
+26 
+73 
+41 
—54 
+ 8 
+17 
+12 
—II 
+65 
+23 
+43 
+20 
+41 
+66 
+83 
—16 
+37 
+56 
+76 
+ 9 


, 
17 
22 
Io 
26 


40 


3 50 


25 


19.38 
14.61 
31.00 
54.81 

5-98 

6.43 

1.96 
37:77 
13.82 
12.68 


43-48 
14.47 
34.10 
25.00 
26.10 
34-32 

4.61 


57°55 


55-27 | 


14.90 
24.67 

6.83 
39-39 
114.96 
29.32 
37-33 
41.87 
16.80 

1.36 
39.08 
20.26 
26.98 
36.99 
37-90 
20.70 
52.70 
16.54 

3.16 
59-57 
11.58 
11.48 

7-65 

5:27 
56.40 
15.30 
33-14 
24.05 
41.26 


Annual 
Variation 





—16.277 
16.408 
16.488 
16.816 
16.680 

—16.785 
16.858 
16.996 
17-039 
17.103 

—17.192 
17.476 
17-523 
17-719 
17-792 

—17.863 
17.864 
17.894 
18.137 
18.034 

—18.106 
18.179 
18.316 
18.384 
18.306 


—18.390 
18.452 
18.464 
18.855 
18.788 


—-18.859 
18.909 
18.896 
19.007 
19.006 

—18.985 
18.780 
19.360 
f9.160 
19.324 

—19.231 
19.150 
19.293 
19.258 
19.396 

—19.366 
19.415 

~19.498 


6? Cham., star 5™.5 pr. 32°, 256’’, 8. 
54 Leonis, comp. 6™.3, 6'’.4, 8. £. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY o4.248. 


1913. 
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Magni- 





Name of Star. tude. Right Ascension. 
h m 8 
® Urse Majoris 3.2111 4 46.697 
ff Crateris . , . | 45] 11 7 22.634 
6 Leonis 2.6] II 9 29.043 
@ Leonis 3-41 11 9 40.558 
y Urse Majoris 3-7 | II 13 47.005 
6 Crateris 3.8] Il 14 59.386 
o Leonis 4.1 | 11 16 39.080 
x Centauri . . 14.3) 11 17 2.095 
t Leonis.. . -T1 4.0 } Il 19 23.377 
= Leonis . | 5.2 P 11 23 27.813 
A Draconis . 4.1 | 11 26 15.244 
§ Hydre . 3.7 | 11 28 43.219 
A Centauri . 3-3 | Il 31 45.642 
vw Leonis. . 4.5 | II 32 29.655 
xz Chameleontis . 5-7 | Il 33 39.922 
3 Draconis . 5.5 | II 37 37.900 
€ Crateris 4.9 | II 40 21.078 
X Urse Majoris . 3.8] 11 41 27.729 
f Leonis (Denebola) 2.2 | 11 44 37.403 
f£ Virginis 3.8] 11 46 9.810 
Groombridge 1830 6.5 ] 11 47 58.139 
y Urse Majoris 2.5] Il 49 15.673 
x Virginis 4.6] 11 56 24.883 
o Virginis 4.212 0 46.680 
6 Centauri . 2.9] 12 3 50.606 
ée Corvi . 32112 5 38.882 
4 H. Draconis 5-1} 12 8 8.259 
6 Crucis 3-1 | 12 10 31.364 
6 Urse Majoris 3-44 12 11 7.678 
y Corvi . 2.8} 12 11 19.778 
2 Canum Venaticorum. T| 5.8] 12 11 46.291 
ff Chameleontis . 4.4 | 12 13 13.034 
Bradley 1672 6.3 } 12 14 26.979 
7” Virginis 4.0 | I2 I5 27.290 
a Crucis 1.6 | 12 21 44.933 
ce Crucis 2.1] 4a + 0.610 
20 Come . . . | 5.7] 12 25 21.144 
6 Corvi . ; -T/ 3.1 | 12 25 21.660 
y Crucis 1.6 | 12 26 19.814 
8 Canum Venaticorum | 4.3 | 12 29 36.912 
« Draconis . 3-9 | 12 29 46.614 
B Corvi . | 2.8] 12 29 48.823 
24 Come seq. . - tT} 5.2 | 12 30 45.989 
a Musce . 2.9 | 12 31 58.907 
X Virginis 4.8] 12 34 45.261 
y Centauri . . -T] 2.4 | 12 36 42.774 
y Virginis (mean) T 2.9 | 12 37 15.130 
p Virginis . 5.0! 12 37 28.900 
2 Leonis, comp. 6.8, 2.6, n.f. | » Crucis, star, 67.6, 85", n. £ 


2 Can. Ven., star 8™, 11'’.6, s, pr. 
6 Corvi star, 8™, 24’'.4, s. pr. 


1913——16 


24 Come, star, 6™.7, 20'’.6, pr. 
y Cent., dup., 3.1, 37.1, 1/4 


{Eph 13] 


Annual 


Variation. 


8 
+3.3858 
2.9474 
3-1955 
3-1507 
3-24.84 
+2.9973 
3:0951 
2+7255 
3.1287 
3.0858 
+3.5986 
2.9459 
2.7492 
3.0716 
2.4515 
+3.3748 
3:0375 
3.1808 
3.0626 
3.1252 
+3.4683 
3.1708 
3-0743 
3-957! 
3-9945 
+3.0809 
2.8500 
3-1738 
2.9857 
3.0814 
+3.0165 
34439 
0.3471 
3.0693 
3°3107 


+3.0184 


3.1010 
3-3024 
2.8568 
+2.5787 
3-145! 
3.0108 
3°5395 
3.0936 
+3.2938 
3-9397 
+3.0373 


Declination. 


+44 58 
—22 21 
+21 O 
+15 54 
+33 34 
—14 18 
+ 6 30 
54 O 
+1I O 
+ 3 20 
+69 48 
—3I 22 
—62 32 
— 0 20 
—75 24 
+67 13 
-17 52 
+48 15 
+15 3 
+215 
+38 20 
+54 10 
+7 5 
12 
14 
-22 8 
+78 5 
15 
30 
“17 3 
+41 8 


10 
-Oll 
—62 37 


14.81 
2.89 
1.82 

18.92 
9.20 


27.32 
22.90 
50.82 
30.94 

7-91 
40.95 
34.36 
18.19 
35.88 
53:71 
35.26 

1.23 
42.58 
30.40 
18.30 
35-31 
42.55 
58.02 
58.00 
16.90 

9-45 
58.76 
55-97 


57-57 
31.82 


39-53 


49 44.95 


55-87 
0.20 


1.45 


46 — 1.31 
+21 22 40.01 


-16 1 
56 37 
+41 49 
+70 16 
22 34 
+18 51 
-68 39 
-— 7 3t 
-48 28 
-o 58 
+10 42 


52.20 
33-55 
48.21 

3:72 
56.66 
20.91 
22.66 

0.96 
55.85 
20.52 
53-42 


Annual 
Variation. 





19.499 
19.626 
Ig. 702 
19.649 
19.613 

—19.465 
19.701 
19.708 
19.815 
19.808 

—19.850 
19.914 
19.920 
19.863 
19.936 

—19.916 
20.013 
19.960 
20.119 
20.284 


—25.801 
20.019 
20.075 
20.013 
20.073 


—20.037 
20.014 
20.063 
20.017 
20.005 

—20.065 
19.995 
19.948 
20.027 
19-995 


19-959 
20.072 
20.174 
19-599 

—19.867 
19.938 
19.852 
19.880 
19.846 

—-19.809 


19.778 
—19.885 


y Virginis, binary, 3™.7, 3™.7, 
6'’.2, P= 328° 


MEAN PLACES OF STARS, 
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Name of Star. Magni 
76 Urse Majoris 5-9 
f Crucis 1.5 
« Octantis 5-4 
31 Come ; . | 5.1 
32 H. Camelop. seq. -T1 5.3 
nm Centauri . 4.3 
é Urs Majoris (Alioth 1.7 
6 Virginis 3-7 
a Canum Venat. seq. . t 2.9 
0d Musce . . | 3.6 
é Virginis ; . | 3.0 
0 Virginis . . .t) 4.4 
43 Come . 4.3 
20 Canum Venaticorum . 4.7 
y Hydre 3.3 
t Centaun . . . | 2.9 
¢’ Urse Maj.. (Mizar) t| 2.4 
<? Urse Majoris . . | 4.0 
a Virginis (Spica) | 1.2 
Groombridge 2001 6.1 
70 Virginis 5-2 
« Octantis 5-6 
& Virginis 3.4 
17 H. Canum Venat. 5.0 
é Centauri . 2.6 
m Virginis 5.2 
t Bodtis . 4.5 
n Urse Majoris (Alkeaid) 1.9 
89 Virginis . 5.1 
€ Centauri . 3.1 
7 Bodtis . . | 2.8 
8 Apodis.. . . t | var. 
t Virginis - | 4.3 
11 Bootis 6.1 
fF Centauri 0.9 
x Hydre 3.5 
? Centauri . 2.3 
a Draconis . 3.6 
d Bodtis 4.8 
« Virginis 4.3 
4 Urse Minoris 5.0 
t Virginis . . . | 4.2 
a Bootis (Arcturus) | 0.2 
6 Octantis . | 4.1 
X Bodotis 4.3 
AX Virginis 4.6 
2 Libre 6.3 
9 Bodtis 4.1 


32 H.Cam., star 5™.8, 21’’.6, n.pr. 
a Can.Ven., star 5™, 19’’.8, s. pr. 


Right Ascension. 





37 
42 
45 
47 
48 
48 
50 
51 
5I 
56 
57 
13 (5 
13 7 
13 
14 
15 
20 


Ss 
46.126 
37°717 
43.33" 
27.711 
28.663 


36.810 
12.343 
13.225 
57-614 
15.966 
50.768 
26.622 
48.908 
38.665 
11.316 


42.018 
25.561 


Aa + 0.957 


20 
23 
24 
26 
30 
30 
34 
37 
43 
44 
45 
50 
50 
56 
57 
57 
57 


14 22 


36.462 
54.818 


10.491 
38.29* 
15.517 
54.845 
22.008 

2.620 


7.667 
6.869 
8.470 
6.321 
32-541 
48.740 
13.063 
13.843 
40.409 
24.806 
33-440 
2.056 
25-915 
15.168 


10.177 
27.022 


41.559 
50.81* 


4.673 
23-949 
44.583 
14.156 


6 Virginis, comp. 9™,7’’.1, 0. pr. 
&' Urs. Maj., star Alcor 4™.0, f. 
79°.2, 222'' 


n. 


{Eph 1x3] 


Annual 


Variation. 


$8 
+2 6322 
3.4810 
5:9377 
2.9241 
0.4348 
+3.3122 
2.6487 
3.0207 
2.8109 
4.0698 
+2.9865 
3-103! 
2.8027 
2.6959 
3.2551 
+3.3611 
2.4225 


3.1568 
1.5241 
+2.9340 
9.0487 
3:90544 
2.6819 
3°7791 
+3.1450 
2.8508 
2.3682 
3-2537 
3°7247 
+2.8567 
5°7339 
3-0512 
2.7216 
4.2041 
+3.4089 
3-5190 
1.6243 
2.7371 
+3.1966 
—0.2845 
+3.1422 
2.7355 
9.2252 
2.2832 
+3.2405 
3-2234 
+2.0433 


1913. 


Declination. 


+63 
—59 
+28 
+83 
—39 
+56 
+ 3 
+38 
+11 
- § 
+28 
+41 
—22 
—36 
+55 


II 
12 
39 


26.05 
48.21 
3.86 


o 50.08 


53 
42 
25 
52 
47 

4 
25 

4 
19 

I 
42 


15 
22 


8.80 


21.25 
54:77 
12.21 
16.91 
47-27 
35-54 
29.18 

8.22 


49.62 


45-99 
13.18 
46.08 


46 -12.68 
—10 42 


+72 
+14 
—85 
- 0 
+37 
—53 
- 8 
+17 
+49 
+18 
—76 
+ I 
+27 
—59 
—26 
—35 
+64 
+25 
-— 9 
+77 
— § 
+19 
—83 
+46 
-I2 
—II 
+52 


50 
14 
20 

9 


37 
I 


15 
53 
44 
42 
51 
50 
22 
57 
48 
57 
15 
56 
47 
30 
5? 
57 
35 
38 
16 
29 
58 
19 
15 


26.80 
34.83 


35-39 
27.65 

4.89 
40.50 
28.29 
51.60 
23.87 
49.70 

4.08 
38.05 


0.44 
38.74 
54.58 
22.91 
13-57 
49-42 
32.60 
29.04 
11.88 

9.18 
22.56 

8.77 

5:69 
13.94 
14.69 
16.02 


1.72 | 


9.03 


| Annual 


Variation. 





—19.792 
19-733 
19.624 
19.642 
19.583 

—19.632 
19-579 
19.607 
19.484 
19.476 

—19.396 
19.274 
18.296 
19.005 
19.057 

—19.058 
18.853 


18.851 
18.736 
—19.293 
18.654 
18.472 


18.493 
18.410 


—18.243 
18.024 
18.035 
18.014 
17.840 

—18.122 
17.527 
17-509 
17-475 
17-494 

—17-444 
17-816 
17.259 
17.150 
16.856 

—16.920 
17.265 
18.830 
16.785 
16.609 

—16.676 
16.550 

—16.713 


6 Apodis, var. irreg. 5™.5-67.6 





MEAN PLACES OF STARS, 1913. 





SJ Bodtis 

¢@ Virginis . 
5 Urse Minoris . 
p Bodtis 

y Bodtis 

» Centarri. 
o Bodtis 

a Centauri. 
33 Bodtis 

a Apodis 

p» Virginis . 
€ Bodtis 
109 Virginis . 
8 Libre 
a Libre 


Groombridge 2164 . 


8 Urse Minoris . 
&* Libre 
Piazzi 221 

f# Lupi 

6 Libre 

f Bodtis 

y Scorpii 

% Bodtis 

c Bodtis 


¢ Lupi 
t Libre 


y Trianguli Australis . 


3 Serpentis 

6 Bodtis 

f Libre 

y Urse Minoris . 
/t Boatis pr. 

t' Serpentis 

z Draconis 

p Octantis . 

C Libre. ; 
f Corone Borealis 
v' Bodtis ; 
y Lupi (mean) 

y Libre 

a Coronz Borealis 


& Corone Borealis seg. + 


@ Serpentis . 
8 Serpentis 

« Serpentis 

/ Serpentis . 
@ Virginis, comp. 9™, 4''.5 


Groombridge 2283 . 


s. f. 
é Bodtis, comp. 5™.1, 2’'.8 n. pr. 


5-4 14 
5-0] 14 
4-4] 14 
3.8] 14 
3.0] 14 
2.6] 14 
4:5 7 14 
O.1 | 14 
5-4 | 14 
3.817 14 
4.0] 14 
2.7114 
308 | 14 
5:3 | 14 
2 14 
5 14 
2.2] 14 
5 14 
b) 14 
2 14 


» & 


AWN CNBDOO RNANGA AMR RHUADH ONRAT WHOAKNN O 
Lo 
a 


15 
15 


OPH VAYEH MOUNOE URW NO UGAON UPOYW 


6 Libre, var., 24,33, 4". 8-6™.2 
M Bodtis, star 6™.7, 108"’ s. 


42 
44 
45 


24.542 
43.102 
41.630 

4.862 
34-531 
58.636 
53-583 
40.834 
36.032 
59-789 
28.415 
11.253 
50.962 
52.308 

3:753 
13.843 
56.879 

2.679 

6.774 
49.527 
19.288 
40.142 
58.493 
43-053 
28.787 
59.30* 

1.652 
15.536 
46.150 
51.787 
59-729 
19.394 
51.522 
12.230 
45.203 


59-659 

3.25* 
20.839 
14.527 
48.261 


20.282 
39-447 


0.234 
6.113 


58.890 
10.340 
49.366 

4.692 


WASHINGTON, JANUARY 04.248. 


| Annual 


Variation. 


+ 2.5865 
2.4172 
+ 3.7962 
2.6132 
4-0§32 
2.2342 
7.2862 
+ 3.1584 
2.6203 
3.0310 
3-3129 
3°3135 
+ 1.5200 
— 0.2066 
+ 3.2502 
2.8296 
3-9123 
+ 3.2010 
2.2600 
3-§944 
2-§793 
+ 2.6347 
—19.6650 
+ 4.2906 
3-4138 
5-5498 
2.9798 
+ 2.4193 
+ 3.2246 
— O.1172 
+ 2.2663 
2.7799 


+ 1.3331 
13-3079 
3-3784 
2.4738 
2.1551 

+ 3.9862 
33-3521 
2-5394 
2.2596 
2.9529 

+ 2.7684 


2.6994 
+ 3.1282 


Dectination. 


+19 37 
— I 80 
+76 4 
+30 45 
+38 41 
—41 46 
+30 
—60 28 
+44 46 
-78 40 
- 5 16 
+27 26 
+2 15 
-15 38 
—15 40 
+59 38 
+74 30 
-II 3 
+14 47 
42 47 
- 8 10 
+40 43 
-24 56 
+27 17 
+25 12 
+87 34 
—51 46 
-19 27 
—68 21 
+ 5 15 
+33 38 
-—9 3 
+72 8 
+37 40 
+15 43 
+59 16 
—84 10 
—16 24 
+29 24 
+41 7 
—40 52 
—14 29 
+27 O 
+36 55 
+ 6 4! 
+15 41 
+18 24 


-—3 =9 


pr. 


3-23 
18.22 
58.15 
10.27 
18.22 


34.20 


7 21.50 


36.81 
46.09 
35-33 
49-77 
25.67 
32.29 

9.69 
50.89 
50.03 
39-70 
32.91 
50.47 

3°39 
27.50 
59.62 
26.08 
10.78 
26.64 

6.01 

7.22 


47-52 
33.08 


42.34 


19.72. 


45.09 
36.75 
54.38 
59-90 
13.66 
40.11 
49.92 
18.15 


44.80 


30.87 
59:74 
24.71 

3.86 
95-29 
36.23 
34-32 
52-77 


243 


Annual 
Variation. 


Ne a pee Co ey 


—16.284 
16.236 
16.004 
15.891 
15.834 

—15.936 
15.73! 
14.981 
15.644 
15-547 

—15.764 
15.280 
15.286 
15-094 
15.086 

—14.707 
14.721 
14.659 
14.665 
14.673 

—14.415 
14.296 
14.285 
14.144 
14.142 

—13.831 
13.863 
13-772 
13-535 
13.491 

—13-539 
13.416 
12.814 
12.723 
12.791 

—12.674 
12.600 
12.703 
12.521 
12.369 

—12.298 
12.151 
12.233 
11.787 
11.457 


—11.397 
11.249 
—11.159 


y Lupi, binary 3™.7, 3™.9, 0/4 
€ Cor. Bor., comp., 6".0, 6’’.2 n. 


*Centauri, dup., o®.3, 1.7; companion s. pr. The position given is that of the center of gravity of the system 
Corrections given on page ix remain to be applied to reduce to the positions of the stars. ¥ ° 


[Eph 13] 
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Name of Star. 


12 H. Draconis 
€ Serpentis . 
€ Urse Minoris . 
f Trianguli Australis 
A Libre . 


y Serpentis . 

x Scorpii 

@ Corone Borealis 
6 Scorpii 

@ Draconis . 

Bf Scorpii 

K Herculis 

% Herculis 

Groombridge 2320 

6! Apodis 

6 Ophiuchi . 

o Corone Bor. seq. 
19 Urse Minoris 
y*Norme . 

€ Ophiuchi . 

o Scorpii 

vt Herculis 

y Herculis 

7 Urse Minoris 

y Apodis 

wo Herculis 
m Draconis . ; . 
a Scorpii . (Antares) 
f Herculis . , 

A Ophiuchi . 

A Draconis . 

t Scorpii 

Oo Herculis . 

€ Ophiuchi . 
24 Scorpii 

¢ Herculis 

a Trianguli Australis 
7” Herculis 

Groombridge 2 377 

€ Scorpii 
49 Herculis 

e! Are , 

« Ophiuchi . 

€ Urse Minoris 
30 Ophiuchi . 

é€ Herculis 

d Herculis 

nm Ophiuchi . 


T 
T 


t 


+ 


f& Scorpii, comp. 5™.1, 13.30. £. 


K Herculis, star 6™.5, 29’’.7 n. £. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248. 








VA ALORA VAY HY AYE DU ONY ANP BAYH GRANGE PULA PYROS VOLO 


AWD Ob HE RO DRDO ONKHOO WWKHOM OO WHO HX WBHN WO DWRWWO HOEK OD 4 OG COM 


17 


Annual 
Variation. 


Ss 
20.240 +0.9067 5-37 
28.671 +2.9882 | + 4 44 20.67 
8.506 | —2.2076 | +78 3 45.33 
27.977 | +5-2554 | -63 9 47.51 
16.841 3-4771 | -I9 54 28.28 
26.028 | +2.7696 | +15 56 41.73 
35-147 3-6234 | -25 51 51.93 
59.079 2.4822 | +27 7 45.05 
11.162 3-5420 | —22 22 29.55 
15.491 1.1214 | +58 47 50.44 
22.506 | +3-4832 | -19 34 4.95 
8.817 2.7050 | +17 16 40.34 
1.705 1.8897 1 +45 9 45.21 
4.861 0.1520 | +68 2 21.02 
18.308 8.8468 | —-78 28 42.43 
47.090 | +3.1413 | — 3 28 15.58 
25.205 +2.2458 1 +34 4 43.24 
17.411 —1.7508 | +76 5 49.07 
19.306 | +4.4713 | —49 56 35.08 
42.983 3-1717 | — 4 28 52.15 
53-855 | +3-6413 | -25 23 5.52 
7.543 1.8030 | +46 31 12.11 
4.894 | +2.6454 | +19 21 24.19 
1.903 | —1-7927 | +75 57 22.43 
4.215 | +9.0960 | -78 42 13.33 
23.798 | +2.7617 | +14 13 58.43 
48.659 0.8075 | +61 42 39.21 
4.226 3-6738 | -26 14 23.10 
28.722 2.5774 | +21 40 42.39 
31.459 +3.0238 [| + 2 10 25.03 
8.844 | 0.1305 | +68 57 22.98 
27.824 +3.7293 | -28 2 I1.01 
17.882 1.9334 | +42 36 56.94 
21.991 3.3006 | —10 23 29.88 
32.353 | 3.4664 | -17 34 28.27 
0.373 | +2.2613 | +31 45 35.38 
26.462 6.3218 | -68 52 9.73 
54.761 2.0557 | +39 5 13-57 
38.797 1.1371 | +56 56 13.47 
31.509 | 3.8794 | -34 8 10.77 
7.162 | +2.7301 | +15 7 9.85 
38.664 4.7706 | -53. I 40.72 
32.962 +2.8381 | + 9 30 34.34 
50.519 | 6.2642 | +82 10 55.32 
28.348 | +3.1628 | -— 4 5 34.36 
57-627 | +2.2945 | +31 3 13.97 
23.568 2.2120 | +33 41 36.79 
23.200 | +3-4373 §-15 37 4.72 


6 Scorpii, star 8™, 20’’ pr. 


nm Draconis, comp. 8™, 5''.4 


s. f. 


6 Cor. Bor. comp. 6™.7, 4''.6s. pr.| @ Scorpii, comp. 7™, 3'’.2 pr. 
[Eph 13] 


| A Ophiuchi, comp. 6", 1 





















































Annual 
Variation. 





—11.181 
10.959 
10.984 
11.365 
10.943 

—11.879 
10.553 
10.542 
10.420 

9.664 

—10.022 

9-730 

9.526 

9-507 

9.520 

9-417 

9.217 

8.992 

9.061 

8.929 

8.834 

8.670 

8.587 

8.217 

8.549 

8.420 

8.190 

8.176 

7-980 

8.030 


7-785 
7-669 
7-540 
7-457 
7-144 
6.629 
6.951 
6.956 
6.494 
6.746 
6.198 
§.823 
5-742 
5-623 
5-561 
5.421 
5:333 
— 4.640 
‘anf. 


$s Herculis binary, 37.0, ‘6B, 0, 1"’, 
7 Oph., binary, 3™.2, 3™.7,0''.§ 





MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248. 


1913. 249 





Name of Star. Magni- Right Ascension. yannual Declination. yannual 

h m s 8 ° f ve or 
7 Scorpii 3-4]17 5 55-150 | + 4.2919 | -43 7 32.22 | —4.992 
€ Draconis . 3.2 $17 8 31.967 0.1686 | +65 49 18.04 4-446 
a Herculis var.| 17 10 40.792 2.7344 | +14 29 19.44 4.251 
6 Herculis 3.2 | 17 Il 27.443 2.4631 | +24 56 28.07 4-372 
x Herculis 3.4117 12 0.962 2.0884 | +36 54 23.79 | 4.167 
59 Apodis (G.) 5.9117 15 10.247 | +11.1578 | -80 46 50.95 | —3.935 
8 Ophiuchi . 3.4117 16 39.893 3-6816 | -24 54 48.96 | 3.803 
w Herculis 5.4) 17 17 24.194 2.2428 | +32 34 44.26 | 4.751 
BB Are 2.8] 17 18 3.901 4.9805 | -55 26 55.15 | 3-675 
& Ophiuchi . 4.3] 17 21 3.304 3-6607 } -24 § 46.61 | 3.527 
o Ophiuchi . 4-4] 17 22 11.850 | + 2.9756] + 4 12 54.99 | —3-283 
Are 3.8 | 17 23 14.415 5-4053 | —60 36 45.83 3.321 
a Are 3.0117 25 6.842 4.6326 | -49 48 29.77 3-123 
A Herculis . . . | 4.5 117 27 13.326 2.4240 | +26 10 32.09 2.839 
A Scorpii. . ~ | 1.7] 17 27 41.949 4.0708 | -37 2 28.28 2.843 
f8 Draconis . 3.0] 17 28 27.976 | + 1.3541 | +52 21 55.41 | —2.741 
a Ophiuchi . 2.1 1 §7 30 53.722 2.7837 | +12 37 21.20 | 2.774 
& Serpentis . 3.6 1 17 32 36.210 3-4328 | -15 20 40.23 | 2.451 
t Herculis 3-8] 17 37 0.552 1.6935 | +46 3 7.81 2.004 
7” Pavonis 3.6] 17 37 11.394 | + 5.8809 | -64 41 0.84 2.072 
@ Draconis . 4.9 | 17 37 27.557 | — 0-3544 | +68 47 53.62 | —1.650 
$8 Ophiuchi . 2.9117 39 10.462 | + 2.9628 | + 4 36 10.42 1.661 
' Scorpii 3.1 | 17 41 29.973 4.1946 | -40 5 39.28 1.624 
# Herculis 3-5 117 43 3-184 | + 2.3470 | +27 46 15.32 2.230 
¥: Draconis . 4.9] 17 43 28.955 | — 1.0746 | +72 11 30.54 1.711 
y Ophiuchi . 3.7117 43 31.784 | + 3.0072 | + 2 44 21.39 | —1.512 
89 Herculis 5-5 117 51 54.627 2.4206 | +26 3 47.53 0.702 
Draconis . 3-9] 17 52 1.532 1.0380 | +56 53. 9.71 0.621 
? Herculis 4.0] 17 53 16.149 | + 2.0570 | +37 15 41.23 | 0.584 
35 Draconis . 5-0 | 17 53 20.560 | — 2.6903 | +76 58 30.10 0.339 
vy Ophiuchi . 3.5 117 54 14.187 | + 3-3018 | — 9 45 49.47 | —0.624 
& Herculis 3.8117 54 23.052 2.3314 | +29 15 23.90 | 0.509 
y Draconis . 2.4] 17 54 35-147 1.3924 | +51 29 55.33 0.498 
67 Ophiuchi . 3.9117 56 17.282 3.0048 | + 2 56 5.97 0.338 
6 Are 3-9 1 17 59 51.487 4.6698 1-50 § 54.59 | 0.063 
y Sagittari . 3.1 | 18 oO 13.074 | + 3.8519 | —30 25 33.89 | —0.179 
oO Urse Minoris 4.4118 oO 19.30* | -19.4980 | +86 36 51.09 | +0.076 
70 Ophiuchi . 4.1118 1 3.433 | + 3-0315 | + 2 31 7.96 | —1-030 
72 Ophiuchi . 3-71 18 3 13.475 2.8432 | + 9 33 2.91 | +0.369 
X Octantis 5.2} 18 3 48.95* | 35-7394 | -87 39 53.07 | 0.208 
o Herculis 38118 4 8.gor | + 2.3394 1 +28 44 59.46 | +0.365 
# Sagittarii . 4.0118 8 33.595 3-5870 | -21 4 56.87 | 0.747 
mH Sagittarii . 3.2 | 18 11 44.457 4.0597 | -36 47 18.68 | 0.874 
Groombridge 2533 5-41 18 12 56.388 1.8652 1 +42 7 44.99 | 1.130 
36 Draconis . 5.0 } 18 13 23.769 0.3456 | +64 22 3.52 1.196 
O Sagittarii . 2.8} 18 15 25.460 | + 3.8406 | -29 51 57.64 | +1.314 
nm Serpentis . 3-41 18 16 48.436 3.1027 } — 2 55 19.59 | 0-777 
€ Sagittarii . 2.0118 18 23.829 | + 3.9815 | -34 25 35.54 | +1-485 


a Herculis, var. irreg., 3”. 1-379, 
dup. comp. 6", 4''.6 s. f. 


6 Herculis, binary, comp. 8", 


14’’ s. pr. 
[Eph x3). 


# Draconis, star 6™.1, 30'’.4n. £. 


70 Ophiuchi, comp. 6", 2'’.1 8. 





o Draco., star 7™ 6, 32''.4 0. pr. 





-[Eph 13) 





| AB Cygni star 5™.4, 


246 MEAN PLACES OF STARS, 1918. 
WASHINGTON, JANUARY 04.248. 

Name of Star. Magni- Right Ascension. yannual | Declination. | Annual 

h m s s Qo , oe te 
109 Herculis . 3-9 | 18 19 59.417 | + 2.5559 | +21 43 45.60 | +1.485 
a Telescopit 3.8 | 18 20 31.365 4.4501 | -46 I 2.63 1.724 
A. Sagittarii 2.9 | 18 22 36.101 | + 3.7027 | —25 28 14.78 1.775 
X Draconis 3-7 | 18 22 37.666 | — 1.0784 | +72 41 43.00 1.603 
c Serpentis 5.4118 25 9.309 | + 3.1215 | - 2 2 32.45 2.161 
1 Aquile 4.1 |] 18 30 28.361 | + 3.2646 | — 8 18 20.46 | +2.342 
€ Pavonis . ; . 14.04 18 32 52.355 7.0209 | —71 30 15.08 2.701 
a Lyre (Vega) | 0.1 | 18 33 59.569 2.0314 | +38 42 7.61 3.243 
2 Aquile . . . | 4.7118 37 30.671 3.2866 | -— 9 8 11.73 3-260 
¢ Sagittarii 3.3 1 18 40 13.269 3-7488 | -27 4 51.82 3-494 
110 Herculis . 4.3 | 18 41 55.000 | + 2.5803 | +20 27 44.28 | +3.304 
6 Aquile 4.5 | 18 42 33.500 3.1829 | — 4 50 30.32 3.678 
X Pavonis . 4.4718 44 9.523 5.5667 | —-62 17 18.37 3.816 
f Lyre t | var.] 18 46 52.060 | + 2.2147 | +33 15 39.82 | 4.066 
50 Draconis 5-4] 18 49 11.264 | — 1.9189 | +75 19 53.85 4.320 
o Sagittarii . | 2.1 | 18 49 52.234 | + 3.7202 | -26 24 20.71 | +4.253 
o Draconis .t/ 4.8] 18 49 55.178 0.8882 | +59 16 54.32 4-355 
@ Serpentis pr. -T/ 4.5718 51 53.653 2.9822 | + 4 5 22.62 4.528 
R Lyre ~T|var.] 18 52 41.284 1.8260 | +43 49 51.59 4-646 
€ Aquile 4.2] 18 55 40.413 2.7221 | +14 56 57.74 4-741 
y Lyre. . 13.3118 55 41.324 | + 2.2434 1 +32 34 10.44 | +4.818 
© Sagittarii .¢/ 2.7118 57 4.612 3.8181 | -30 0 19.99] 4.922 
€ Aquilze . | 30] 19 1 24.670 2.7569 | +13 44 0.26 5.208 
A Aquile ; . | 3-6] 19 1 37.916 3.1836 | -— 5 © 49.21 5.243 
a Corone Australis .. | 4.1] 19 3 33.225 4.0834 | -38 2 27.86 5-370 
t Lyre ss. 5-1} 19 4 11.855 | + 2.1412 1 +35 57 47.40 | +5.536 
a Sagittarii 3-0] 19 4 35.437 | + 3.5690] -21 9 45.81 | 5.539 
A Urse Minoris . 6.6] 19 7 25.98* | —71.1246 | +89 0 39.69 | 5.820 
~ Sagittarii 4.9 | 19 10 12.408 | + 3.6803 | -25 24 27.04 6.010 
0 Draconis 3-2 | 19 I2 32.325 0.0228 | +67 30 30.54 6.327 
d Sagittarii 5-0] 19 12 32.714 | + 3.5111 | -19 6 30.81 | 46.223 
6 Lyre 4.5] 19 13 20.864 2.0808 | +37 58 41.91 6.313 
@ Aquile 5-1 | 19 13 43.972 2.8159 | +11 26 16.05 6.353 
«K Cygni 4-01 19 15 5.579 | + 1.3879 | +53 12 27.20 6.573 
t Draconis 4.6] 19 17 14.079 | — 1.1344 | +73 11 39.43 6.738 
0 Aquilz . | 3-4] 19 21 6.719 | + 3.0250 | + 2 56 26.06 | +7.029 
o Octantis . . 15-5] 19 21 19.15* | 96.7422 | -89 13 57.47 6.963 
f Cygni | 3.2] 19 27 12.750 2.4189 | +27 46 34.64 | 7.435 
t Cygni . 13.9119 27 30.783 1.5133 | +51 32 38.51 7.598 
KM Aquile 4.6 | 19 29 50.389 2.9312 | + 7 I1 37.02 7.512 
h Sagittarii 4.7 | 19 31 24.847 | + 3.6532 | -25 4 35.26 | +7.760 
K Aquile 5-0 | 19 32 12.723 3.2289 | — 7 13 17.58 7.851 
6 Cygni 4.6] 19 34 6.528 1.6090 } +50 I 9.03 8.252 
54 Sagittaril 5-4119 35 44.412 3-4389 |] -16 29 36.69 8.086 
B Sagitte . 4.4119 37 8.468 2.6939 | +17 16 25.79] 8.213 
15 Cygni. 5.0] 19 41 8.377 | + 2.1640 1 +37 8 37.57 | +8.602 
J Sagittarii 5.1 | 19 41 17.289 , 35017 -19 58 15.54 | 8.485 
y Aquile 2.8] 19 42 7.410 2.8520 | +10 24 1.91 | +8.636 
8 Lyre, var., 124.9, 3™.4-4™.1, | 6 Serpentis, star 5™.4, 22"'.2s.f.| € Sag. binary 3™.4, 3™.6, o''.5 

star 7, 46" s s. f. R Lyrae, var., 464.4, 4™.0-4™.7 34.70. £ 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04,248. 


Name of Star. 


6 Cygni . , _t 
6 Sagitte . . . 
a Aquile (Altair) 
7 Aquile . . 
€ Draconis . .t 
2 Sagittarii 

€ Pavonis . 

f Aquile 

y Sagitte . 

e Sagittarii 

tT Aquile 

0 Aquile 

o Cygni seq. .T 
«x Cephei . . Tt 
24 Vulpecule ; 
a? Capricorni T 
f Capricorni t 
a Pavonis . 
y Cygni 
mz Capricorni 
p Capricorni 
41 Cygni 

6 Cephei 

€ Delphini . . 

Groombridge 3241 . 

a Indi . . . 
f Delphini . ; Tt 
v Capricorni . 
a Delphini . 
B Pavonis . 
a Cygni 

6 Delphini . 
 Capricofni ; 
y Delphini seg. . .T 
e Cygni. . 
é Aquarl . 

7m Cephei 

# Aquari . 

f Indi 


76 Draconis 


32 Vulpecule 
220 Draconis (Heis) 

vy Cygni. 

a Octantis. 

y Microscopii 

6 Capricorni 

& Cygni. 

61 Cygni pr. 
6 Cygni, comp. 8", 1’’.6 n. pr. 
» Aquile, var., 74.18, 3™.7-4™.4 
é Draconis, comp., 7™.6, 3'’.1 n. 
o Cygni, star ae pr. 19°, 270"’ 

n., stor 7™.8 £. 1’, 96"’ s. 


—jo af 


(Deneb) 


Magni 
tude. 





3.0 


POP PAMPAMAKHHE VRRP MH OHKUNSY 
DAOK WHOAK NN WOWNH ANAUAH ADANDA 


« Cephei, comp. 8™,7’.5 s. f. 
a Capricor., a Capricor., 4 
pr. 24%, 137" n. 


Right Ascension. 


h 


IQ 42 
19 43 
19 46 
19 48 
19 48 


19 
19 
19 
19 
19 
19 
20 
20 
20 
20 


20 
20 
20 
20 
20 


20 
20 
20 
20 
20 


20 
20 
20 
20 
20 


20 
20 
20 
20 
20 


20 
20 
20 
20 
20 


20 
20 
20 
20 
20 
21 


21 
2I 


49 
50 
51 
54 
57 
59 

6 
1o 
II 
13 
13 
16 
18 
19 
22 
23 
25 
28 
29 
30 
3I 
33 
35 
35 
37 
38 
39 
40 
42 
42 
42 
43 
47 
48 
48 
50 
51 
53 
54 
55 

I 

I 

2 


8 
15-393 
30.515 
32.315 

2.492 
28.501 


15.639 
32.758 

2.388 
53.262 
18.635 


53.412 
48.987 
53-571 
50.392 

3-739 
13.724 

7.506 
46.281 

6.337 
20.569 
53-992 
59-492 

7-469 

3-411 
23.478 
27.041 
28.198 

5:933 
35.841 

7.908 
27.940 
23.841 
56.825 
37-315 
41.459 
58.057 
31.328 
57-755 

1.131 
57.123 
51.112 
34-234 
55-747 
12.887 
57-513 

3-500 
45-949 
59-725 


| Variation. 


Annual 


8 
+1.8760 
2.6749 
2.9271 
+3.0568 
—o.1867 


+4.1437 
6.9906 
2.9468 
2.6673 
3-6932 
+2.9308 
3.0961 
+1.8901 
—1.9619 
+2.5673 
+3.3306 
3-3736 
4-7655 
2.1526 
34365 
+3.4248 
2.4515 
1.0120 
+2.8664 
—0.2373 
+4.2306 
2.8138 
3-4183 
2.7868 
5°4455 


+2.0447 
2.8008 
3:5570 
2.7831 
2.4274 
+3.2494 
1.2248 
3:2379 
+4.7130 
—4.1464 
+2.5562 
—2.6219 
+2.2355 
7-3894 
3.6870 
+3-3756 
2.1812 
+2.6852 


B Capricor., star 6™.2 pr. 14, 


10"' s. 


(Eph 13) 


™m.6 A Delp 


1913. 


Declination. 


+44 55 
+18 19 
+ 8 38 
+ o 46 
+70 2 


—42 § 
-73 8 
+ 6 II 
+19 15 
—27 57 
+7 | 
+46 28 
+77 26 
+24 24 
—12 48 
“15 3 
-§7 oO 
+39 58 
-18 29 
-18 6 
+30 4 
+62 
+II oO 
+72 
—47 
+14 
—18 
+15 
—66 
+44 
+14 
+15 
+33 
- 9 
+61 
-— 9 
-—58 
+82 
+27 
+80 
+40 
—77 
+43 
+38 


35 
34 
34 
19 


4-44 

8.53 
16.10 
53-93 
46.74 
51.71 
28.45 
19.63 
18.79 

9.01 


55.16 
48.67 
37-33 
59-47 

9-05 
54-64 
24.43 
53.18 
39-71 
59.97 

7-07 
39.82 

5.02 
24.93 
13.15 
44.70 
39.79 
43.67 
17.17 

0.70 

8.26 
42.38 

2.42 
36.71 
37-90 
53-41 

2.26 
37-69 
58.65 
35-90 
34.48 
35.89 
54-95 
25.20 
54.26 


45.26 
49-49 
15.68 


247 


Annual 
Variation. 





+ 8.694 
8.766 
9-365 
9-096 
9.165 

+ 9.243 
9-179 
8.856 
9.658 
9.832 

+10.044 

10.540 
10.841 
10.931 
10.984 
+11.015 
11.225 
11.317 
11.434 
11.663 


+11.755 
11.Q1I 
12.055 
12.113 
12.212 


+12.357 
12.407 
12.547 
12.605 
12.689 
+12.780 
12.795 
12.801 
12.864 
13.391 
+13.053 
13-939 
13.372 
13.406 
13.500 
+13.602 
13.618 
13.776 
13-423 
13.918 
+14.173 
14.292 
+17.606 


x Capricor., comp. 9™, 3’’.4,8. f. 
ricor., comp. 7m 6, 2''.8s. 
a binary 4™.1, 5™.4, 


¥ Delpiiini, comp. 5™.5,11’'.2 pr. 


























248 MEAN PLACES OF STARS, 1918. 
WASHINGTON, JANUARY 04.248. 
Name of Star. Magni Right Ascension. ce roll Declination. yannual | 
h m 8 s ° ? ve oe 

61 Cygni seq. 6.3 Aa +1.552 woe 46 -15.85|.. . 
vy Aquarli. 4-5] 21 4 51.367 | +3.2702 | -11 43 27.91 | +14.466 
Bradley 2777 5.9] 21 7 15.766 | —1.1379 ] +77 46 25.54 | 14.646 
3 Piscis Australis 56] 21 8 7.953 | +3.5638 | -27 58 29.12 | 14.562 
€ Cygni . | 3.4] 21 9 13.967 2.5520 | +29 52 10.32 | 14.673 
t Cygni . . -T| 3-8] 21 11 19.060 | +2.3939 | +37 40 24.93 | +15.290 
a Equulei . | 4.1 | 21 rr 28.509 2.9993 | + 4 53 15.46 | 14.781 
o Cygni 4.3 | 21 13 59.882 2.3547 | +39 I 47.04 | 15.016 
@ Microscopii 4.9 | 2I 15 11.909 3-8454 | -4I1 10 40.42 | 15.088 
a Cephei 2.6 | 21 16 30.283 1.4351 | +62 13 0.09 | 15.207 
« Capricorni 4.3 | 21 17 24.275 | +3.3444 | -17 12 20.19 | +15.212 
1 Pegasi 4.2] 21 18 3.768 2.7740 | +19 25 54.44 | 15.310 
y Pavonis 4.3 | 21 19 15.867 5.0033 | —65 45 38.69 | 16.099 
€ Capricorni ; . | 3.9] 21 21 42.171 3-4306 | —22 47 19.31 | 15-472 
g Cygni . , .t| 5.3 | 21 26 14.290 2.2125 | +46 9g 23.89 | 15-806 
f Aquarii ; . | 3.1 | 21 26 58.803 | +3.1600 | — 5 57 16.06 | +15.731 
B Cephei.. . .T] 3.3 | 21 27 32.588 0.7867 | +70 10 43.11 | 15.777 
& Aquarii . . | 4.8] 21 33° 7.307 3-1958 | — 8 14 41.49 | 16.045 
74 Cygni 5.1 |] 21 33 27.678 2.4032 | +40 I 20.11 , 16.095 
y Capricorni ; . | 3-8] 21 35 16.367 3-3275 | -I17 3 20.57 | 16.162 
A Octantis . . -T| 5-4] 21 37 41.405 | +9.5556 | -83 7 12.22 |+16.291 
€ Pegasi 2.5 | 21 39 54.768 2.9461 | + 9 28 32.30 | 16.416 
11 Cephei 4.8] 21 40 39.063 0.8888 | +70 54 38.31 | 16.546 
6 Capricorni 3.0 | 21 42 14.441 3-3144 | -I6 31 21.23 | 16.235 
7? Cygni 4.3 | 21 43 34.681 2.2143 | +48 54 24.03 | 16.597 
fe Capricorni 5-2 | 21 48 33.249 | +3.2733 | -13 57 42.80 | +16.839 
y Gruis 3.2 | 21 48 39.850 3-6418 | -37 46 28.49 | 16.823 
16 Pegasi 5.0] 21 49 6.168 2.7283 | +25 30 55.71 | 16.870 
79 Draconis . 6.6 ] 21 51 46.372 0.7198 | +73 17 25.97 | 17-005 
€ Indi 4.7] 21 56 42.665 4.6112 |] -57 8 38.19 | 14.640 
20 Pegasi 5-7 | 21 56 51.027 | +2.9222 [| +12 42 9.86 | +17.167 
a Aquarii 3.21 22 1 18.967 3.0821 | — O 44 34.29 | 17-415 
« Aquarii 4.4] 22 1 44.392 3.2428 | -14 17 31.91 | 17-374 
20 Cephei 5-4} 22 2 21.830 1.8226 | +62 21 39.12 | 17-514 
a Gruis 2.2] 22 2 45.301 3:7946 | —47 22 58.67 | 17.305 
zt Pegasi 4.0] 22 2 57.611 +2.7913 | +24 55 I1.15 | +17-509 
@ Pegasi 3.7 | 22 5 48.698 3.0267 | + 5 46 10.25 | 17.644 
x Pegasi 4.4] 22 6 7.346 2.6625 | +32 45 3.43 | 17-603 
 Cephei 3.6] 22 7 50.053 2.0778 | +57 46 19.83 | 17-703 
24 Cephei 5-0} 22 8 8.254 1.1582 | +71 54 44.78 | 17.708 
6 Aquarii 4.3 | 22 12 14.626 | +3.1674 | —- 8 13. 0.55 | +17.852 
a Tucanze 2.9 | 22 12 32.956 4.1365 | 60 41 36.46 | 17.848 
v Octantis 5.7 | 22 15 19.18* | 12.4294 | —86 24 39.46 | 18.065 
y Aquarii 4.0] 22 17 9.789 3-0992 | — I 49 33-54 | 18.077 
31 Pegasi 4.9 | 22 17 14.148 2.9529 |] +II 45 59.21 | 18.071 
3 Lacerte 4.6] 22 20 8.213 | +2.3553 | +51 47 34.42 | +17.984 
x Aquarii 4.6 | 22 20 50.036 3.0638 |} + 0 56 7.89 ' 18.197 
o Aquarii 4.9122 26 2.682 | +3.1773 }-I1I 7 24.32 | +18.359 


tr Cygni, comp. 7™, 0'’.8 pr. 
g Cygni, star 6.7 f. 10°, 420’’ s. 


8 Cephei, star 8™, 13'’.3 s. pr. 


[Eph 13] 


A Octantis, binary 5™.5, 87.0, 
3'’.2n.f. 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248. 





Name of Star. Magni 

a Lacerte . 3.8 
w Aquari . 5-3 
226 B. Cephei 5.7 
7% Aquarl . 4.1 
10 Lacerte . 4.9 
é Piscis Australis 4.2 
€ Pegasi . 3.6 
f Octantis . 4.3 
f Gruis 2.2 
» Pegasi 3.1 
A Pegasi 4.1 
€ Gruis 3.7 
e Aquarii . 4.2 
fe Pegasi 3-7 
z Cephei 3-7 
A Aquarii . 3.8 
p Indi 6.1 
6 Aquarii . 3-5 
a Pisc.Aust.(F: omathau!) 1.3 
o Andromede 3.6 
f Pegasi. ; + var. 
a Pegasi . (Markab) | 2.6 
55 Pegasi . . | 4.7 
c@ Aquarii . . | 3.8 
x Cephei TT! 4.6 
2 Gruis 4.1 
59 Pegasi . 5.2 
5 Cassiopeiz (Heis) 5-6 
¢ Aquarii . . | 4.4 
y% Aquari . -T| 4.5 
y Tucane . . | 4.1 
y Piscium . . | 3.8 
y Sculptoris . | 4.5 
o Cephei -T! 4.9 
F Pegasi . | 4.6 
b' Aquarii . 4.2 
4 Cassiopeize 5.2 
w Pegasi 4.6 
« Piscium . 4.9 
6 Piscium . 4.4 
70 Pegasi 4.7 
39 H. Cephei . | 5.6 
B Sculptoris » | 45 
72 Pegasi (mean). -T| 5.2 
AX Andromedze . | 4.0 
zt Andromedze 4.3 
t Piscium . . - | 4.3 
y Cephei 3.4 


fB Pegasi, var. irreg., 2™.2-2™.7 


x Cephei, comp. 7™, 0'’.9 n. f. 


® Aquarii, star 8™.5, 49’'.4 n.pr. 





Right Ascension. 


h 
22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


22 
22 
22 
22 
22 


22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 


m 
27 
29 


42.328 
56.L59 


30 44.973 


30 
35 
35 
37 
37 
37 
38 
42 
43 
44 
45 
46 
48 
48 
50 
52 
57 


39 
ve) 


WOON MAP WN 


Il 


12 
12 
14 
15 
16 
18 
20 
21 
22 
23 
24 
27 
28 
29 
33 
33 
35 
35 


53.171 
21.347 


59-755 


Annual 


Variation. 


8 
+2.4677 
3.2854 
1.0655 


3.0833 


2.6886 


3.3231 
2.9914 
6.3348 
3-5969 
2.8090 

+2.8868 
3.6391 
3-1793 
2.8930 
2.1276 

+3.1301 
4.2183 
3.1865 
33-3214 
2-7542 
+2.9050 
2.9862 
3.0208 
3.2023 
1.8989 


+3-4079 
3.0277 
2.8780 
3-1073 
3-1450 
+3.5208 
3-1094 
3°2453 
24509 
2.9655 
+3.1533 
2.6496 
2.9903 
3.0752 
3-0419 
+3.0320 
—0.2454 
3.2252 
2.9706 
2.9276 
+2.9343 


3-0843 
+2.4372 


o Cephei, comp. 8", 2’’.9s. pr. 
[Eph 13] 


19138. 


+49 
~—21 
+75 
—- oO 
+38 
+10 
—8I1 
—47 
+29 
+23 
+24 
+65 
-— 8 
—70 
—16 
+41 
+27 
+14 
+ 8 
—2I 
+74 
—45 
+ 8 
+56 
— 6 
-— 9 
—58 
+ 2 
—33 
+67 
+23 


—20 
+61 
+22 
+o 
+ 5 
+12 
+86 
—38 
+30 
+45 
+42 
+ § 
+77 


50 

9 
46 
33 
35 
29 
22 
50 
20 





on 


5.60 
15.56 
40.83 
58.29 
49.70 
52.31 
36.72 
17.38 
23.92 
56.98 
27.18 
28.29 

7-23 
39-97 
33-37 


34.12 
19.58 

1.49 

1.07 
29-47 
38.27 
13.07 
21.32 
41.69 

1.30 

5.50 
51-07 
16.57 

5.56 
42.35 
47-47 
24.38 
22.21 

7-35 
50.17 
32.58 
18.21 
29.78 
45-32 

3-73 
49.72 
39-43 
58.85 
42.42 
12.25 
10.90 
16.79 
48.46 


249 


Annual 
Variation. 





+18.456 
18.363 
18.545 
18.496 
18.683 


+18.698 
18.735 
18.754 
18.734 
18.767 
+18.897 
18.875 
18.949 
18.963 
18.900 
+19.102 
19.135 
19.093 
19.020 
19.305 
+19.488 
19-333 
19.408 
19.508 
19.441 
+19.449 
19.523 
19.851 
19.373 
19.590 
+19.674 
19.640 
19.580 
19.679 
19.671 
+19.627 
19.746 
19.787 
19.685 
19.752 
+19.845 
19.868 
19.860 
19.861 
19.490 
+19.915 
19-495 
+20.091 


72 Pegasi, 6™.0, 6™.0, 0''.4 


—_— ——— — Se | | 


«x Andromedz 
a? Aquarii 

4: Aquaril 

*» Andromedz 
41 H. Cephei 


6 Sculptoris 

y' Octantis 

¢@ Pegasi 

p Cassiopeiz . 

Groombridge 4163 

q@ Piscium 

é Tucane 
30 Piscium 

2 Ceti 


NORTHERN CIRCUMPOLARS. 


43 H. Cephei ; 

a Urse Minoris (Polaris) 
Groombridge 750 
Groombridge 944 

51 H. Cephei 


Groombridge 1119 
1 H. Draconis 
30 H. Camelop. 
Bradley 1672 
Groombridge 2283 


€ Urse Minoris 
6 Urse Minoris 
X Urse Minoris 
76 Draconis 
39 H. Cephei 


4 Octantis (G.) 
31 Mens (G.) 

7 Octantis G. ) 

€ Octantis 

7 Octantis 


1 Octantis 
O Octantis 
X Octantis 
o Octantis 
vw Octantis 


455 
2.1 
6.7 
6.4 
5:3 
7.0 
4.6 
5:3 
6.3 
7.2 
4-4 
4.4 
6.6 
5:7 
5.6 


II 
9 24 
20 
14 
15 4 
54 
18 oO 
I9 7 
48 


I 42 
5 47 
7 17 
9 9 
IO 59 
I2 45 
14 I2 
18 3 
Ig 21 
22 15 





7-144 
12.692 
41.439 
43.112 
44.573 


23-729 
1.961 
3.588 
1.785 

34-945 

59-579 

24.185 

29.905 

17.038 


38.823 
19.01* 
52-234 
57-736 

7.12* 
46.151 
46.516 
34-492 
26.979 
59.30* 
59-519 
19.30* 
25.98* 
57.123 


27 45-157 
SOUTHERN CIRCUMPOLARS. 


17.46* 

1.50* 
41.19* 
30.42* 
56.70* 
43-33" 
50.81* 
48.95* 
19.15* 
19.18* 


{Eph 1x3] 


MEAN PLACES OF STARS, 


WASHINGTON, JANUARY 04.248. 


Annual 


Variation. 





Ss 
+2.9469 
3.1129 
3.1146 
2.9631 
2.8483 


+3.1281 
3.6221 
3:0479 
2.9808 
2.8781 


+3.0794 
3-1405 
3-0772 
+3.0754 


+ 7.5880 


28.0572 
17.5460 
18.7532 
29.2898 


+61.2112 


8.8162 
7.6025 


+ 0.3471 
—19.6650 


— 6.2642 


19.4980 
71.1246 
4.1464 


— 0.2454 


— 3.8020 


11.6895 
20.1724 
8.0876 


— 0.3494 
+ 5.9377 


9.2252 
35-7394 
96.7422 


+12.4294 


+85 
+88 
+85 
+85 
+87 
+88 
+81 
+83 
+88 
+87 


+82 
+86 
+89 
+82 
+86 


—§8 5 
—86 
—§8 5 
-§8 4 
—& 4 
—§ 3 
—87 
—89 
—86 


12 
49 


18 


39 
16 
39 
13 
24 


Annual 
Variation. 





+19.913 
19.893 
19.961 
19.974 
19.986 
+19.866 
20.002 
19-979 
20.028 
20.024 


+19.933 
20.034 
20.007 
+20.033 


+19.432 
18.578 
9.386 
+ 2.268 
—~ 5-233 
—10.883 
15.648 
18.179 
19.948 
13.831 
— 5.623 
+ 0.076 
5.820 
13.500 
+19.868 


+18.110 
+ 1.220 
— 6.661 

14.708 

19.366 
—19.624 
—16.785 
+ 0.208 

6.963 
+18.065 


0.3 
1.3 
2.3 
3-3 


4-3 
§.2 
6.2 


7.2 


8.2 
9.2 
10.2 
11.2 


12.2 
13.2 
14.2 
15.2 


16.2 
17.2 
18.2 
19.2 


20.2 
21.2 
22.2 
23.2 


24.2 
25.2 
26.2 
27.2 


28.2 
29.2 
30.2 
31.2 
32.2 


h m 


© 56 |+85 47 


3 
32.61 
32.36 
32.11 
31.87 


31.61 
31.35 
31.07 
39.77 


30.46 
30.14 
29.81 


29.49 


29.17 
28.88 
28.60 
28.32 


28.08 
27.84 
27.60 
27°35 


27.07 
26.77 
26.46 
26.13 


25.80 
25.50 
25.20 
24.93 


24.69 
24.46 
24.23 
24.00 
23-75 


6 ’ 


49.14 
49-19 
49.25 
49.32 


49-41 
49.50 
49-59 
49.66 


49.72 
49-77 
49-78 
49.78 


49.76 
49.72 
49.68 
49-63 


49-59 
49.56 
49.55 
49.56 


49-57 
49.58 
49-57 
49.52 


49.47 
49.38 
49.26 
49.13 


49.01 
48.89 
48.78 
48.68 
48.60 


- Date. 


eed ben el 


JANUARY, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Q@ Urse Minoris. 
( Polaris.) 





Mean} Right Declina 
tion 


Solar} Ascen- 
$100. 


66.65 
65-75 
64.87 
64.00 


63.11 
62.17 
61.17 


60.09 


58.96 
57-79 
56.59 
55-41 


54-24 
53-13 
52.07 
51.06 


§0.12 
49.20 
48.29 
47.35 


46.34 
45.25 
44.09 
42.89 


41.66 
40.47 


39-34 
38.28 


37-31 
36.40 
35-52 
34.63 
33-70 





13.64 


+13.61 


O° 56" = 38°.823 


+35° 47’ 


27''.59 


49.74 
r5 29m 


Mag. 2.1 


+49.73 
19°.O1 
+88° 50’ 29''.36 





+88 50 
51-79 
51.88 
51.97 
52.07 


, 


52.20 
52-34 
52.48 
52.61 


52-73 
52.83 
52.90 
52-95 


52-99 
53.00 
53.01 
53.02 


§3.03 
§3-95 
53.08 


53-14 


53.20 
53-25 
53-30 
53-31 


53-30 
53-27 
53.20 
53-13 


53-05 
52.97 
52-90 
52.85 
52.80 


Date. 








Groombridge 750. 
Mag. 6.7 


Mean; Right |Declina 


Sola tion 


North. 


r| Ascen- 
sion. 





hm; ° ’ 
4 8|+85 I9 
8 ve 
61.65 | 52.38 
61.55 | 52.62 
61.46] 52.87 
61.37 | 53.13 


Jan. 


0.4 
1.4 
2.4 
3-4 


61.28} 53.40 
61.18] 53.68 


61.07 | 53.98 
60.95 | 54.28 


4-4 
5-4 
6.4 
7-4 


60.80 
60.64 
60.46 
60.28 


54-58 
54.88 
55.16 
55-43 


60.08 
59.89 
59.71 
59-53 


55-67 
55.89 
56.09 
56.29 


56.47 
56.65 
56.85 
57-07 


59.38 
59.23 
59.08 


58.94 


58.79 
§8.63 
58.44 
58.23 


20.3 
21.3 
22.3 
23.3 


57-3! 
57-55 
57.81 
58.05 


58.00 
57:77 
57-53 
57-29 


§8.28 
58.48 
58.64 
58.78 


24.3 
25.3 
26.3 
27.3 


28.3 
29.3 
39.3 
31.3 
32.3 


57-08 
56.88 
56.68 
56.49 
56.31 


58.90 
59.01 
59.13 
59.25 
59-40 


12.29 +12.25 

4° 8™ 52°.234 

+85° 19’ 32’'.98 
[Eph 13) 


Groombridge 944. 





Mag. 6.4 


Right | Declina 


Solar | Ascen- 


Date. 





Jan. 


0.5 
1.5 
2.4 
3-4 


4-4 
5-4 
6.4 
7-4 


8.4 
9-4 
10.4 
11.4 


12.4 
13.4 
14.4 
15.4 


16.4 
17.4 
38.4 
19.4 


20.4 
21.4 
22.4 


23-4 


24.4 
25.4 
26.4 
27.4 


28.4 
29.4 
30.4 
31.4 
32.4 


11.85 


sion. 





h m 
5 34 
8 
11.78 
1I.75 
11.74 
11.74 


11.75 
11.75 
11.75 
11.73 


11.69 
11.63 
11.55 
11.47 


11.37 
11.27 


11.17 
11.07 


10.99 
10.91 
10.85 


10.79 


10.72 
10.65 
10.55 
10.43 


10.29 
10.13 
9:97 
9.81 


9.66 
9.52 
9.38 
9.26 
9.14 


+11.81 
5° 33™ 57°.736 


tion 
North. 









+85 9 
35-27 
35-54 
35-80 
36.08 


, 


36.38 
36.70 
37-03 
37-37 


37-72 
38.07 
38.42 
38.75 


39.06 
39-36 
39.63 
39.88 


40.12 
40.36 
40.62 
40.89 


41.18 
41.50 
41.81 
42.14 


42.46 
42.74 
43.00 
43.23 


43-45 
43-65 
43-84 
44.04 
44.26 


+85° 9g! 21//.38 


Date. 
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51 H. Cephei. 
Mag. 5.3 


Mean| Right 
Solar | Ascen- 
sion. 


h m 

Jan.| 7 0 
$ 

36.66 

36.76 

36.88 

37.02 


0.5 
1.5 
2.5 
3-5 


4-5 
5:5 
6.5 
7°5 


37-17 
37-32 
37-47 
37.60 


8.5 
9:5 
10.5 
11.5 


37-71 
37.80 
37.86 
37.88 


37.88 
37.86 


37.83 
37.80 


12.5 


37.78 
37-78 
37.80 
37-85 


37-90 
37-94 
37-96 
37-93 


37.86 
37°75 
37.61 
37.46 


37-31 
37.18 
37-07 
36.98 
36.89 


20.41 





Decli- 
nation 
North. 


eee 





9° ‘ 
+87 II 
22.42 
22.69 
22.96 
23.23 


23.52 
23.82 
24.14 
24.48 


24.84 
25.20 
25.56 
25.92 


26.27 
26.59 
26.90 
27.19 


27-47 
27-74 
28.02 
28.31 


28.61 
28.95 
29.30 
29.66 


30.03 
30.38 
30.70 
30.99 


31.27 
31.52 
31-77 
32.03 
32.31 


+20.38 


7g) oF 7*.12 
+87° 11’ 16’’.00 


252 FEBRUARY, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


& Ursse Minoris. 
(Polaris.) Groombridge 750. | Groombridge 944.] 51 H. Cephei. 


Mag. 6.7 Mag. 6.4 Mag. 5.3 







Mean! Right |Declina Declina Mean Right 
Solar|Ascen-/ tion Asce tion [Solar Ascen- 
Date.| sion. | North. .| sion. | North. .. sion. 


Mean! Right |[Declina 
Solar|Ascen-/| tion 
Date.} sion. | North. 








ee ee) ee 


° , ° ‘ o ? 


h m hm 
Feb.| 1 27 |+88 50 . +85 19 


Feb. | 056 1+85 47 








s oF 8 of or 
1.2 | 23.75 | 48.60 J] 1.2 | 33.70| 52.80 . . 59.40 
2.2 |23.50/ 48.52 [| 2.2 | 32.71 | 52-77 . . §9.56 
3.2 | 23.23 | 48.42 7 3.2 | 31.68 | 52.72 . . 59-71 
4.2 | 22.95 | 48.32 | 4.2 | 30.59] 52.66 . . 59.88 
5.2 122.66! 48.20] 5.2 | 29.47 | 52.59 . . 60.04 
6.2 | 22.37 | 48.05 | 6.2 | 28.33] 52.49 . . 60.18 
7.2 | 22.08 47.89 J 7.2 | 27.20| 52.37 . . 60.31 
8.2 | 21.81! 47.70] 8.2 | 26.10| 52.24 . . 60.41 
9.2 |21.§5 | 47-509 9.2 | 25.04| 52.08 . . 60.48 
IO.1 | 21.32 | 47.29 [ 10.2 | 24.05 | 51.92 . 60.55 
11.1 | 21.09 | 47.07 }.11.2 | 23.13 | 51.75 84] 60.58 
12.1 | 20.90 | 46.86 [12.2 22.28 | 51.58 . 60.61 
13.1 | 20.71 | 46.67 [13.2 21.48 | 51.42 . . 60.64 
14.1 | 20.52 | 46.49 14.2 | 20.72 §1.27 
15.1 | 20.33 | 46.33 115.2 |19.94| 51.14 
16.1 | 20.13 | 46.17 [16.2 | 19.12 | 51.02 
17.1 | 19.91 | 46.02 17-2, 18.24 $0.92 
18.1 | 19.66| 45.86 } 18.1 | 17.29 | 50.80 
19.1 | 19.41 | 45.68 ].19.1 | 16.29 | 50.66 
20.1 119.16] 45.47 ] 20.1 | 15.27 | 50.50 
21.1 | 18.92 | 45.24 J 21.1 | 14.27 | 50.31 
22.1 | 18.69 | 44.98 {22.1 | 13.34 50.09 
23.1 | 18.50| 44.71 | 23.1 | 12.49 | 49.85 
24.1 | 18.34| 44.44 [24.1 / 11.741 49.60 
25.1 | 18.18) 44.18 [25.1 vnor| aoap 


26.1 10.45 | 49.14 
27.1) 9.85 | 48.94 
28.1 | 9.24) 48.74 


26.1 | 18.04) 43.93 
27.1 | 17.90 | 43.69 
28.1 |17.76| 43.47 





29.1| 8.58) 48.55 
30.1 | 7.87 | 48.35 


29.1 | 17.62 | 43.25 
30.1 | 17.45 | 43.02 


13.64 +13.60 
oO 56™ 38°.823 
+85° 47! 27''.59 


49.72 +49.71 12.29 412.25 1x.86 +11.82 
15 28™ 19.01 4> 8™ 52°.234 5" 33™ §7°.736 
+88° 50’ 29/’.36 [+85° 19’ 3277.98 [485° 9’ 21/7.38 [+87° 11’ 167.00 


[Eph 13] 





43 H. Cephei. 
Mag. 4.5 





oe ee | | ee Bl 


h m ° ’ 
+85 47 
8 o? 

43-25 
43.02 
42.80 


42.56 


42.30 
42.02 
41.73 
41.42 


41.10 
40.78 
40.45 
40.14 


9.1 
10.1 
11.1 
12.1 


39.85 
39-58 
39-32 
39.09 


13.1 
14.1 
15.1 
16.1 


38.85 
38.60 
38.32 
38.01 


17.1 
18.1 
19.0 
20.0 


37-69 
37-35 
37.01 
36.68 


21.0 
22.0 
23.0 
24.0 


36.36 
36.06 
35-78 
35-50 


25.C 
26.0 
27.0 
28.0 


15.09 
15.09 
15.10 
15.10 


15.08 
15.06 
15.02 
14.99 


29.0 
30.0 
31.0 
32.0 


35-24 
34-97 
34.68 
34-38 


+13.60 
38°.823 
27°’.59 


13.64 
+85° 47° 


MARCH, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Urse Kinoris. 
(Polaris.) 
Mag. 2.1 


Declina 
tion 
North. 


Mean] Right 
Solar! Ascen- 
Date.| sion. 





h m ° , 
I 26 |+88 50 
8 [zd 

1.1 | 68.58 | 48.55 
2.1 | 67.87 | 48.35 
3.1 | 67.12 | 48.15 
4.1 | 66.34 | 47.94 





Mar. 


5.1 | 65.55 
6.1 | 64.76 
7.1 | 64.00 
8.1 | 63.28 


47.72 
47-47 
47.20 
46.92 


46.63 
46.33 
46.03 
45-74 


9.1 | 62.64 
10. | 62.07 
11.1 | 61.59 
12.1 | 61.18 


13.1 | 60.82 
14.1 | 60.46 
15.1 | 60.07 
16.1 | 59.64 


45-46 
4§-21 
44.97 
44.73 


44.51 
44.27 
44.02 
43-72 


17.1 | 59.15 
18.1 | 58.61 
19.1 | 58.04 
20.1! 57.49 


21.1 | 56.98 
22.1 | 56.57 
23.1 | 56.26 
24.1 | 56.05 


43-42 
43-09 
42.76 
42.44 


42.11 
41.81 


41.53 
41.26 


25-1 | 55-90 
26.1 | 5§.79 
27.0 | 55.69 
28.0] 55.55 


29.0 | 55-37 
30.0 | 55.14 
31.0 | 54.87 
32.0 | 54-59 


49.99 
40.73 
40.46 
40.18 


49.65 +49.64 
12 28™ 19.01 
+88° 50’ 29/'.36 


re | eee ee 


/25.2 | 43.86 


Groombridge 750. 
Mag. 6.7 


|Declina 
tion 
North. 


Mean) Right 
Solar] Ascen- 
Date.| sion. 





h m 
Mar.| 4 8 '+85 19 

8 oe 
1.2 | 49.52 | 60.94 
2.2 | 49.29 | 60.94 
3-2 | 49.05 | 60.93 
4.2 | 48.79 | 60.92 





60.90 
60.86 
60.82 
60.74 


5.2 | 48.53 
6.2 | 48.26 
7-2 | 47.98 
8.2 | 47.70 


60.63 
60.5! 
60.38 
60.23 


9.2 | 47-43 
10.2 | 47.17 


11.2 | 46.93 
12.2 | 46.70 


60.1O 
59.97 
59-87 
59-78 


13.2 | 46.48 
14.2 | 46.29 
15.2 | 46.10 
16.2 | 45.90 


17.2 | 45.69 
18.2 | 45.46 
19.2 | 45.23 
20.2 | 44.98 


59.71 
59-64 
59.56 
59-44 


21.2 | 44.73 
22.2 | 44.49 
23.2 | 44.26 
24.2 | 44.05 


59-30 
59-13 
58.94 
58.73 
58.52 
58.32 
58.14 
57:97 


26.2 | 43.68 
27.21 43.52 
28.2 | 43.35 
29.2 43.18 | 57-81 
30.2 | 43-01 | 57.65 
31.1 , 42.81 | 57.50 
32.1 | 42.61 | 57.34 


12.29 +12.25 

4> 8™ 529.234 

+85° 19’ 32°'.98 
[Eph 13] 


ees Fee 


Groombridge 944. 
Mag. 6.4 


Meanl Right | 
Solar| Ascen- 
Date., sion. 


tion 





a 
=) 


| 


Mar. 





5 33/+85 9 
1 8 ve 
| 
1.3 | 63.54 | 48.78 
2.3 | 63.34 | 48.88 
3-3 | 63.13 | 48.98 
4-3 | 62.90 | 49.09 


| 
5.3 | 62.64 | 49.19 
6.3 62.38 | 49.28 
7.3 | 62.12 | 49.36 
8.3 | 61.84 | 49.40 
{ ' 


9-3 | 61.57 
10.3 | 61.30 
11.3 | 61.04 
12.3 | 60.81 


49-43 
49.44 
49.42 
49-39 


49.36 
49-34 
49.33 
49.34 


13.3 , 60.59 
14.3 | 60.38 
15-3 | 60.17 
16.2 | 59-97 


49.37 
49.40 
49-43 
49-44 


17.2 59.76 
18.2 | 59.55 
19.2 |59-30 
20.2 | §9.05 


58.78 
58.50 
58.24 
57-99 


21.2 
22.2 
23.2 
24.2 


49.42 
49.38 
49.30 
49.20 


25.2 
26.2 
27.2 
28.2 


57-77 
57-56 
57-36 
57-16 


49-09 
48.98 
48.88 
48.79 


48.72 
48.66 
48.61 


48.56 


29.2 | 56.96 
30.2 | 56.75 
31.2 59-54 
32.2 | $6.31 


13.86 +11.82 
55 33™ 57°.736 
+85° 9! 21''.38 


Declina-4Mean| Right 


253 


51 H. Cephei. 
Mag. 5.3 





Decli- 
nation 
North. 








hm ° 7. 
7 O}+87 11 
s os 

39:27 
39-47 
39.67 
39.88 


Mar. 


40.09 
40.30 
40.49 
40.67 


40.82 
40.94 
41.05 
41.14 


41.22 
41.30 
41.39 
41.50 


41.62 
41.76 
41.90 
42.04 


17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 


42.15 
42.23 
42.28 


42.31 


42.3% 
42.32 
42.32 
42.33 


25-3 
26.3 
27.3 
28.3 


42.37 
42.4! 
42.46 
42.51 


29-3 
30.3 
31.3 
32.3 





+20.41 
7°.12 
16’’.00 


20.43 
7* om” 
+87° 11’ 


254 APRIL, 19138. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 









Q@ Urse Minoris. 


( Polaris.) Groombridge 760. | Groombridge 944. 


Mag. 6.7 Mag. 6.4 


43 H. Cephei. 
Mag. 4.5 


51 H. Cephei. 
Mag. 5.3 











Mean! Right |Declina Mean! Right Mean| Right | Dectina 


















































































Mean! Right |Declina4 Mean| Right | Decli- 
Solar|Ascen-| tion [Solar Ascen- Solar|Ascen-| tion [SolarjAscen-| tion Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date. . | North 
h m ° , h m ° rd ° 0 
4 8 +85 19} Apr. 5 33|+85 9 +87 IE 
s +? 8 ve oe 
42.61 | 57.34] 1.2| 56.31 | 48.56 42.51% 
54.32 | 39.87 42.391 57.16] 2.2] 56.08] 48.49 42.56 
54.07 | 39.56 42.18 | 56.97 § 3.2/1 55.83 | 48.41 42.60 
53.86 | 39.22 41.97 | 56.75 J 4.2 | 55-57 | 48.30 42 62 
53-73 | 38.88 1|41.78| §6.53 1 5.2] 55-32 | 48.17 42.62 
53-68 | 38.52 41.59 | 56.27 | 6.2 | 55.07 | 48.03 42.59 
§3.70| 38.18 41.41! 56.01 | 7.2! 54.84] 47.86 42.55 
53.80| 37.84 41.261 55.74 | 8.2 | 54.62! 47.68 42.47 
53-95 | 37-5! 41.12] 55.46] 9.2 | 54.43 | 47-49 42.38 
54.13] 37-22 41.01 | 55.20 | 10.2 | 54.25 | 47.30 42.30 
54.31 | 36.94 40.89 | 54.96 J11.2 | 54.09! 47.13 42.22 
54.45 | 36.67 40.78 | 54.74 ] 12.2 | 53-93 | 46.98 42.16 
54-52 | 36.41 40.67 | 54.54 113.2 | 53-76] 46.85 42.11 
54-56 | 36.14 49.54 | 54.35 114.2 | 53-59 | 46.72 42.08 
54-56] 35.89 40.40 | §4.15 915.2 | 53-41 | 46.61 42.07 
54.55 | 35-60 40.24 | 53.94 916.2 | 53-21 | 46.48 42.04 
16.9 | 54.57 | 35-29 40.08 | 53.69 [17.2 | 52.99 | 46.33 41.99 
17.9 | 54.67 | 34.96 39-93 | 53-42 [18.2 | 52.78 | 46.14 41.92 
18.9] 54.87 34.62 39.80 | 53.14 ] 19.2 | §2.57 | 45.93 41.81 
19.9! 55.16] 34.29 39.69 | 52.82 | 20.2 | 52.38] 45.70 41.68 
20.9 | §5.54| 33-97 39.60 | §2.50 J. 21.2 | §2.22 | 45.46 41.53 
21.9 | 55.97] 33-67 | 22.1 | 39.53 | 52.19 [22.1 | §2.06| 45.21 41.37 
22.9 | 56.42 | 33.39 | 23.1 | 39.47 | 51.90 | 23.1 | §1.93 | 44.96 41.20 
23.9 | 56.85 | 33.12 124.1 | 39.42 | 51.63 [24.1 | 51.80] 44.74 41.06 
24.9 | 57.24] 32.87 [25.1 | 39-37 | 51-37 | 25-1 | 51-68 | 44.53 49.93 
25.9| 57.59] 32-63 126.1 | 39.31 | 51.12 | 26.1 | 51.55 | 44.33 40.81 
26.9 | 57.89 | 32.38 | 27.1 | 39.24 50.88 27.1 | 51.42 44.15 40.70 
27.9 | 58.15 | 32.12 | 28.1 | 39.16] 50.64 $28.1 ‘51.27 | 43.96 40.60 
28.9 | 58.41 | 31.85 [29.1 | 39.07 | 50.39 7 29.1 | §1.32 | 43.77 40.49 
29.9 | 58.69 | 31.56 | 30.1 | 38.98 | 50.13 | 30.1 | 50.96] 43.57 40.38 
30.9 | 59.01 | 31.27 131.1 | 38.89 | 49.85 | 31-1 | 50.79 | 43-35 40.25 
31.9 | 59-39 | 30.97 132-1 | 38.81 | 49.56 32.1 | 50.63 43.10 40.10 
13.63 +13.59 49.53 +49.52 12.29 +12.25 11.86 +11.82 +20.41 
of 56" 389.823] 1°28" 195.01 46 8™ 52%.234] 5° 33™ 57°.736 7°.12 
+85° 47’ 27/59 | +88° 50’ 29/7.36 ]+85° 19’ 32/7.98 | +85° 9’ 2177.38 16’'.00 





[Eph 13] 


MAY, 1913. 255 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 










Q Ursee Minoris. 
43 H. Cephei. (Polaris.) 


Mag. 4.5 Mag. 2.1 


Groombridge 750. | Groombridge 944.{ 51 H. Cephei. 
Mag. 6.7 Mag. 6.4 Mag. 5.3 


Pe ee emma sem amamerge nang nm ! 


Mean| Right |Declina-4j Mean] Right |Declina-Mean| Right |Declina-jMean) Right |Declina-]Mean/| Right | Decli- 
Solar! Ascen-| tion |Solar|Ascen-| tion [Solar|Ascen-| tion [Solar}Ascen-{ tion [Solar|Ascen-| nation 
Date.| sion. | North. [Date.| sion. | North. [Date.} sion. | North. [Date.| sion. | North. [Date.| sion. | North. 


hm| ° ’” hm; ° % hm|{ °? ” 


4 8|+85 19 f[May| 5 33 |+85 9 |May| 659 |+87 11 





pe | ee | 


h 
May | 0 56/+85 47|May| 1 26/+88 50 
8 a? 
38.89 | 49.85 | 1.1 | 50.79! 43.35 | 1.2 | 66.67 | 40.25 
38.81 | 49.56] 2.1 | 50.63] 43.10] 2.2 | 66.29] 40.10 
38.73 | 49-25 | 3-1 | 50.47 | 42.85 | 3.2 | 65.90 | 39.92 
38.67 | 48.92 | 4.1 | 50.33] 42.57] 4.2 | 65.521 39.74 


1.9 | 17-59 | 25-57 | 1-9 | 59-39 | 30.97 
2.9 | 17-75| 25-29 | 2.9| 59.84| 30.66 
3-9 | 17-94] 25-01 } 3.9 | 60.37 | 30.35 
4-9 | 18.13 | 24.75 ] 4.9 | 60.97 | 30.06 


5.9 | 18.35] 24.51 | 5.9 | 61.63 | 29.78 
6.9 | 18.58] 24.28} 6.9 | 62.32 | 29.52 
7.9 | 18.80] 24.09 | 7.9 | 63.01 | 29.29 
8.9 | 19.02 | 23.91 | 8.9 | 63.69 | 29.08 


9.9 | 19.23} 23.74] 9.9 | 64.30| 28.87 
10.9 | 19.41 | 23.57 | 10.9 | 64.86 | 28.68 


38.64 | 48.58 I 5.1 / 50.19| 42.28] 5.2/1 65.16] 39.52 
38.62 | 48.25 | 6.1] 50.09| 41.98 | 6.2 | 64.82 | 39.30 
38.63 | 47.93 | 7.1] §0.00| 41.68 | 7.2 | 64.52 | 39.06 
38.64 | 47.63 | 8.1] 49.93] 41-40 F 8.2 | 64.25 | 38.84 


38.66 | 47.341 9.1 | 49.87] 41.14] 9.2 | 64.01 | 38.62 
38.68 | 47.08 I 10.1 | 49.80 | 40.89 } 10.2 | 63.78 | 38.43 


If.9 | 19.58| 23.39 [11.9 | 65.35 | 28.48 38.69 | 46.84 J 11.1 | 49.73 | 40.66 [11.2 | 63.55 | 38.25 
12.9 | 19.75 | 23-21 | 32.9 | 65.83 | 28.26 38.68 | 46.61 112.1 | 49.65 | 40.44 ]. 12.2 | 63.31 | 38.08 
13-9 | 19.92} 23.01 | 13.9 | 66.32 | 28.02 38.65 | 46.35 113.1 | 49.56] 40.22 [13.2 | 63.04 | 37.92 
14.9 | 20.10] 22.78 1 14.9 | 66.87 | 27.77 38.63 | 46.09 | 14.1 | 49.46 | 39.99 114.1 | 62.75 | 37.75 
15.9 | 20.31 | 22.55 115.9 | 67.52 | 27.51 38.61 | 45.80 1.15.1 | 49.35 | 39-73 [15-1 | 62.43 | 37-55 
16.9 | 20.56| 22.33 | 16.9 | 68.25 | 27.25 38.60| 45.49 [16.1 | 49.25 | 39.44 [16.1 | 62.11 | 37.32 
17.9 | 20.82 | 22.12 [17.9 | 69.07 | 27.01 38.62 | 45.15 917.1 | 49.17 | 39.13 [17.1 | 61.81 | 37.08 
18.9 | 21.09 | 21.94 | 18.9 | 69.96 | 26.78 38.66 | 44.80 [18.1] 49.10] 38.80 118.1 | 61.52 | 36.81 
19.9 | 21.38 | 21.78 |. 19.9 | 70.86 | 26.57 38.71 | 44.47 [19.1 | 49.05 | 38.47 [19.1 | 61.27 | 36.52 
20.9 | 21.65 | 21.64 | 20.9 | 71.76| 26.39 38.78] 44.15 [20.1 | 49.02 | 38.15 | 20.1 | 61.05 | 36.23 
21.9 | 21.91 | 21.52 [21.9 | 72.61 | 26.22 38.85 | 43.85 [21.1 | 49.00| 37.84 | 21.1 | 60.86] 35.94 
22.9 | 22.17 | 21.41 | 22.9 | 73.41 | 26.08 | 22.0/| 38.94 43.57 122.1 | 48.99 | 37.55 [22.1 | 60.69 | 35.67 
23.9 | 22.40| 21.29 | 23.9 | 74.17 | 25.92 39-01 | 43.31 [23.1 | 48.98 | 37.27 ] 23.1 | 60.52 | 35.43 


24.9 | 22.61 | 21.17 1 24.9 | 74.88 | 25.76 | 24.0 | 39.08 | 43.06 | 24.1 | 48.97 | 37.01 | 24.1 | 60.36 | 35.20 


25-9 | 22.82 
26.9 | 23.05 


21.04 | 25.9 | 75-56] 25.59 
20.90 | 26.9 | 76.26 | 25.41 


39.14.| 42.81 125.1 | 48.95 | 36.77 $25.1 | 60.18 | 34.98 
39.19 | 42.56 | 26.1 | 48.92 | 36.52 | 26.1 | 59.99 | 34.76 


27.9 | 23.28! 20.75 | 27.9 | 76.98 | 25.22 39.23 | 42.29 $27.1 | 48.89 | 36.27 §27.1 | 59.79 | 34-55 
28.9 | 23.51 | 20.59 | 28.9 | 77.74| 25.02 39.27] 42.01 | 28.0 | 48.85 | 36.01 | 28.1 | 59.57 | 34.31 
29.9 | 23.77 | 20.43 | 29.9 | 78.56| 24.82 39-31 | 41.72 } 29.0 | 48.80 | 35.71 |. 29.1 | 59-35 | 34.06 
30.8 | 24.05 | 20.29 | 30.9 | 79.46 | 24.62 | 29.9 | 39.37 | 41.42 [30.0 | 48.76 | 35.40 ff 30.1 | 59.12 | 33.80 


31.8 | 24.35 | 20.14 131.9 | 80.42 | 24.44 1 30.9 | 39.45 | 41.11 [ 31.0| 48.73 | 35.08 | 31.1 | 58.90] 33.51 
32.8 | 24.66) 20.02 | 32.9] 81.45 | 24.26 131.9 | 39.54 | 40.79 1 32.0| 48.71 | 34.74 132.1 | 58.71 | 33.19 





13.62 +13.58 49.44 +49.43 
oO 56" 38.823 15 28™ 19%.o1 
485° 47’ 27''.59 1 +88° 50’ 29/'.36 


12.28 +12.24 11.85 +11.81 20.43 +20.40 

4> 8™ 529.234, 5°33™ 57°.736) 7% om 7°%.12 

+85° 19’ 327.98 §+85° 9% 21//.38 | +87° 11’ 16’’.00 
[Eph 73] 


296 JUNE, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






Q@ Ursse Minoris. 



































43 H. Cepheli. (Polaris ) Groombridge 750. | Groombridge 944. 51 H. Cephei. 
Mag. 4.5 Mag. 21 Mag. 6.7 Mag. 6.4 Mag. 5.3 
Mean| Right |Declina-j Mean} Right |Declina-j Mean! Right |Declina-] Mean| Right |Declina-j Mean| Right | Decli- 
Solar; Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion [Solar!Ascen-| tion [Solar|Ascen-/| nation 
Date.| sion. | North. Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 

— | ——— | —__] —___ | —__ 
hm| ° ? hm] ° / hm| ° ” hm] ° ° hm| ° ° 
June| 056 +85 47] June) 1 27 |+88 sojJune| 4 8 |+85 19] June] 5 33/+85 giJune| 650 /+87 11 
8 ve 3 7 8 os 8 ” oe 


8 
34-74 | 1-1 / 58.71 | 33-19 
34.39 | 2.1 | 58.54] 32.87 
34.06 | 3.1 | 58.40] 32.54 
33-73 | 4-1 | 58.29 | 32.21 


39.65 | 40.46 | 1.0| 48.71 
39.78 | 40.15 | 2.0} 48.73 
39-93 | 39-86 | 3.0 | 48.76 
40.08 | 39.59 | 4.0; 48.81 


1.8 | 24.66 | 20.02 | 1.9] 21.45 | 24.26 
2.8 | 24.98| 19.91 f 2.9] 22.50| 24.11 
3.8 | 25.29| 19.84] 3.9] 23.58} 23.98 
4.8 | 25.60) 19.78 | 4.9 | 24.63 | 23.89 


33-42 | §-1] 58.22 | 31.90 
33.13 | 6.1 | 58.17 | 31.60 
32.86 J 7.1 | 58.12] 31.33 
32.61 | 8.1 | 58.07 | 34.08 


40.23 | 39.35 | 5-0| 48.86 
40.37 | 39.12 | 6.0] 48.93 
40.50 | 38.90 | 7.0/ 48.99 
40.62 | 38.69 | 8.0] 49.04 


5.8 | 25.89| 19.75 | 5-9| 25.62, 23.80 
6.8 | 26.16) 19.72 | 6.9| 26.55) 23.73 
7.8 | 26.42} 19.69 | 7.8 | 27.40) 23.65 
8.8 | 26.66| 19.64 | 8.8} 28.23 | 23.57 


32.36] 9.1 | §8.00/| 30.83 
32.11 F 10.1 | 57.89 | 30.58 
31.84 [11.1 | 57.78 | 30.32 
31.53 [12.1 | 57.66] 30.03 


40.74 | 38.46 | 9.0/1 49.08 
40.84 | 38.22 } 10.0| 49.11 
40.96 | 37-94 [11.0 | 49.13 
41.08 | 37.65 112.0} 49.15 


9.8 | 26.91 | 19.58 | 9.8 | 29.05 | 23.46 
10.8 | 27.16] 19.51 [10.8 | 29.89 | 23.34 
11.8 | 27.43 | 19.42 [11.8 | 30.80; 23.21 
12.8 | 27.73 | 19.34 [12.8 , 31.80 | 23.07 


41.22 | 37.36 ].13.0 | 49.18 | 31.21 [13.1 | 57.54] 29-72 


13.8 | 28.05 | 19.26 [13.8 | 32.89 | 22.95 
41.40 | 37.06 [| 14.0 | 49.22 | 30.87 [14.1 | 57.43 | 29.39 


14.8 | 28.39 | 19.21 [14.8 34.05 | 22.84 
15.8 | 28.74] 19.18 115.8 ! 35.24] 22.75 
16.8 | 29.08; 19.18 [16.8 | 36.43 | 22.70 


17.8 | 29.40| 19.19 17.8 37.57 22.66 
18.8 | 29.71 | 19.22 | 18.8 | 38.65 | 22.64 
19.8 | 30.00} 19.26 [19.8 | 39.67 | 22.63 
20.8 | 30.27 20.8 | 40.64 22.62 


41.59 | 36.79 [15.0 | 49.30 | 30.52 [15-1 | 57.35 | 29.04 
41.80} 36.53 115-9 | 49.38 | 30.18 ] 16.1 | 57.32 , 28.68 


28.33 
27-99 
27.68 
27-29 


29.86 [17.1 | §7.31 
29.56 [18.1 | 57.33 
29.27 | 19.0 | 57.36 
29.01 | 20.0 | 57.40 


42.00 | 36.29 J. 16.9 | 49.49 
18.9 | 42.21 | 36.07 [17.9 | 49.60 
19.9 | 42.40 | 35.88 | 18.9 | 49.72 
20.9 42.59, 35-69 [19-9 | 49.84 





28.76 121.0 | 57.44 
28.51 9 22.0| 57.46 
28.26 | 23.0 | 57.46 
28.01 124.0 | 57.45 


27.11 
26.84 
26.56 
26.28 


22.8 | 30.80| 19.33 [22.8 | 42.50 | 22.56 § 22.9 | 42.92 | 35.29 J 21.9 | 50.05 
23.8 | 31.07 | 19.33 1 23-8 | 43.43 | 22.51 123.9 | 43-08 | 35.09 [22.9 50.14 
24.8 | 31.341 19.33 124.8 | 44.39 | 22.46 [24.9 | 43.24 34.87 [23-9 | 50.23 


26.00 
25-69 
25.36 
25.02 


27-74 J 25-9 | 57-43 
27.46 126.0 | 57.42 
27.16 127.0 | 57.40 
26.85 | 28.0/ 57.40 


25.8 | 31.64 
26.8 | 31.94 
27.8 | 32.27 
28.8 | 32.61 


19.32 | 25.8 | 45.41 | 22.40 25-9 | 43-41 34.63 | 24.9 | 50.30 
19.31 | 26.8 | 46.48 | 22.34 26.9 | 43.60 | 34.38 25-9 | 50-39 
19.31 [27.8 47.61 | 22.29 | 27.9 | 43.80] 34.13 26.9 | 50.48 
19.34 28.8 | 48.80 22.25 [28.9 | 44.01 | 33.89 27-9 : 50.59 


24.66 
24.30 
23-94 
23.58 


29.8 | 32.96 
30.8 | 33.30 
31.8 , 33.65 
32.8 | 33.96 


19.30 

21.8 | 30.54| 19.32 [21.8 | 41.58 | 22.59 | 21.9 | 42.76 | 35.49 | 20.9 | 49.95 
19.37 [29.8 50.03 | 22.23 29.9 | 44.25 33.65 | 28.9 | 50.71 | 26.52 | 29.0] 57.41 

| 19-43 30.8 51.27 | 22.25 130.9 44.50] 33.43 | 29-9 §0.84! 26.20 | 30.0 | 57.46 

2 31.9 44.76| 33.22 30.9 | 51.00 25.89 131.0 | 57-55 


22.34 32.9 | 45-01 33-05 31-9 | 51.18 25.60 [32.0 | 57.67 


———— 


19.53 [31.8 52.49 
19.64 32.8 | 53.67 


SD a A 





13.62 +13.58 49.38 +49.37 12.27 +12.23 11.85 +11.81 20.41 +20.38 

o° 56™ 389.823] 12 28" 19°.01 4" 8™ 52°.2347 5° 33™ 579.7361 72 oF = 78.12 

+85° 47! 27''.59 +88° 50! 29/'.36 +85° 19’ 32’'.98 +85° g/ 21/'.38 +87° 11’ 16’?.00 
(Eph 13) 


JULY, 1916. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


43 H. Cephei. 
Mag. 4.5 


a Ursae Minoris. 
(Polarss.) 
Mag. 2 





Mean! Right |Declina-] Mean| Right 


Solar | Ascen- 


tion 


Solar} Ascen- 


Date.| siom | North. [Date.) sion. 





h m 
July 


$s 
1.8 | 33-65 
2.8 | 33-96 
3-8 | 34.27 
4-8 | 34.55 


5-8 | 34.82 
6.7 | 35.08 
7-7 | 35-34 
8.7 | 35-63 


9-7 | 35-93 
10.7 | 36.25 
11.7 | 36.58 


12.7 | 36.93 


13.7 | 37.28 
14.7 | 37-61 
15-7 | 37-92 
167 | 38.22 


17-7 | 38.50 
18.7 | 38.75 
19.7 | 39.00 
20.7 | 39-25 


21.7 
22.7 
23.7 
24-7 


39.52 
' 39-79 
40.07 
40.37 
| 


' 40.68 
' 41.00 
41.32 
41.64 


25.7 
26.7 
27-7 : 
28.7 


41.94 
42.23 
42.48 


29.7 
39.7 
31.7 
32-7 


13.62 





° ? 


0 56 |+85 47 [July 


19.53 
19.64 
19.77 
19.90 


20.01 
20.11 
20.19 
20.26 


20.32 
20.38 


20.47 
20.58 


20.72 
20.88 
21.06 
21.24 


21.42 
21.60 


21.77 
21.92 


22.06 
22.20 


22.33 
22.48 


22.64 
22.81 
23.02 
23.23 


23-47 
23-73 
24.00 


42.72 | 24.25 


+13.58 


oO 56™ 38°.823 


+85° 47’ 


27''.59 
1913——17 





h m 
I 27 


8 
52.49 
53-67 
54.78 
55.81 


1.8 
2.8 


56.79 
57-72 
58.68 
59.68 


60.76 
61.91 
63.14 
64.39 


13.8 
14.7 
15.7 
16.7 


65.66 
66.88 
68.06 


69.16 


17-7 
18.7 
19.7 
20.7 


70.19 
71.18 
72.14 
73-10, 


74.06 
75-97 | 
76.11 | 
77.22 


78.38 | 

79-57 | 
! 80.79 , 
82.00 


21.7 
22.7 
23.7 
24.7 


25-7 
26.7 
27-7 
28.7 





29.7 | 83.16 


30.7 , 84.25 | 


1 


Declina4 Mean! Right 


tion 
North. 





+88 50 
22.28 
22.34 
22.41 
22.48 


22.55 
22.60 


22.64 
22.68 


22.68 
22.70 


22.73 
22.78 


22.87 
22.97 
23.10 
23.23 


23.36 
23-49 
23.61 
23.72 


23.82 
23-91 
24.00 
24.08 


24.18 
24.30 
24.44 
24.62 


24.81 
25.02 


31.7 | 85.26) 25.24 


32.7 86.20, 


25.47 


49-39 +49.38 
15 28™ 19*.01 
+88° 50’ 29’'.36 


Groombridge 750. 
Mag. 6.7 


tion 
North. 


Solar | Ascen- 
Date.| sion. 








m o c 

8 |+85 19 
8 ” 
44.76 | 33.22 
45-01 | 33-05 
45-27 | 32.90 
45-51 | 32.77 


h 
July} 4 


1.9 
2.9 
3-9 
4.9 


32.65 
32.52 
32-37 
32.21 


5-9 
6.9 
7-9 
8.9 


45-74 
45-96 
46.17 
46.37 


46.59 
46.83 
47.09 
47.36 


32.02 
31.82 
31.61 
31.42 


9-9 
10.9 


11.9 
12.9 


47.65 | 31.25 
47-94 | 31.10 
48.24 | 30.98 
48.52 : 30.88 
17.9 | 48.80 | 30.79 
18.8 | 49.06 | 30.71 
19.8 | 49.31 | 30.62 
20.8! 49.56 | 30.52 
31.8 | 49.81 
22.8 | 50.05 
23.8 | 50.30 
24.8 sa 


13-9 
14.9 
15-9 
16.9 








30.42 
30.29 
30.16 


30.03 





25.8 | 50.84 
26.8 | 51.15 
27.8 | 51.46 
28.8 | §1.78} 


| 29.49 


29.89 
29.76 
29.64 
29-55 





29.8 | §2.11 
30.8 | §2.44 [629.45 
31.8 | 52.75 | 29.44 
32.8 53-06 | 29.43 





12.27 +12.23 

4" 8™ 52°.234 

+85° 19’ 32’'.98 
[Eph 13) 


Declina4 M: 


Groombridge 944. 
Mag. 6.4 


ean) Right 
Solar | Ascen- 
Date.| sion. 


tion 





257 


51 H. Cephei. 
Mag. 5.3 


Declina-j Mean| Right 
Solar 
North. {Date. 


Ascen- 
sion. 


es eee | if 


h mj ° ¢ 


July 


1.9 
2.9 
3-9 
4-9 


8 oe 
51.18 | 25.60 
51637 25-33 
51-55 ; 25.09 
51.72' 24.86 


24.65 
24.44 
24.21 
23-97 


51.89 
52.04 
52.19 
52.32 


52.46 
§2.62 


5-9 
6.9 
7-9 
8.9 


23.70 
23.41 
23.11 
22.81 


9.9 
10.9 
11.9 
12.9 


52-79 
52.98 


22.54 
22.28 


22.03 
21.82 


53-19 
53-41 
53-64 
53-87 


13-9 
14.9 
15-9 
16.9 


21.63 
21.45 
21.26 
21.07 


54-09 
54-30 
54-49 
54.68 


17-9 
18.9 
19.9 
20.9 


20.86 
20.64 
20.41 
20.18 


54.87 
55.06 
55-25 
55-45 


21.9 
22.9 
23-9 
24.9 


55-67 
55-89 
56.14 
56.40 


25-9 
26.9 
27.9 
28.9 


19.94 
19.69 
19.44 
19.21 


§6.68 
30.9 | 56.96 
31-9 | 57-24 
32-9 | 57-59 


19.01 
18.84 
18.68 


18.55 


29:9 


11.84 +11.80 


5" 33™ 57°.736 


+85° 9g’ 21/'.38 





hm 


| 
5 33 +85 g]July| 659 


8 
57-55 
57-67 
57.83 
57-99 


1.0 
2.0 
3.0 
4.0 


58.15 
58.29 
58.42 
58.53 


5.0 
6.0 
6.9 


7-9 


58.61 
58.68 
58.78 
58.90 


8.9 
9.9 
10.9 
11.9 


12.9 | §9.04 
13.9 | §9.23 
14.9 | 59-45 
15.9 | 59-69 


16.9 | 59.93 
17.9 | 60.17 
18.9 | 60.39 
19.9 | 60.60 


60.80 
60.99 
61.16 


61.34 


20.9 
21.9 
22.9 


23-9 


61.53 
61.73 
61.97 
62.25 


24.9 
25-9 
26.9 
27-9 


62.55 
62.88 


63.23 


28.9 
29.9 
39-9 
31.9 


20.39 
7" o™ 
+87° 11 


63.59 


23-94 
23.58 
23.25 
22.94 


22.64 
22.39 
22.12 


21.84 


21.54 
21.23 


20.88 
20.53 


20.17 
19.81 
19.46 
19.14 


18.84 
18.55 
18.28 
18.01 


17-74 
17-47 
17.19 
16.90 


16.58 
16.24 
15.90 
15-57 


15.24 
14.93 
14.63 
14.37 
+20.36 
7°.12 
16’’.00 


AUGUST, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 











Groombridge 750. 
Mag. 6.7 


Solar | Ascen- 
Date.| sion. 


Mean! Right |Declina 


tion 
North. 





Groombridge 944. 
Mag. 6.4 


Date.) sion. 


51 H. Cephei. 
Mag. 5.3 


rrr mm we | rr rr of 
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& Urse Minoris. 
43 H. Cephei. (Polaris.) 
Mag. 2.1 

Meanj Right |Declina-] Mean} Right |Declina 
Solar|Ascen-| tion [Solar|/Ascen-| tion 
Date.| sion. ; North. [Date.| sion. | North. 
h m ° ? 
Aug.| 056 1 28 |+88 50 
8 8 vt 
1.7 | 42.72 26.20 | 25.47 
2.7 | 42.94 27.08 | 25.67 
3.7 | 43-17 27.96 | 25.86 
4.7 | 43-40 28.85 | 26.02 
5-7 | 43-64 29.81 | 26.18 
6.7 | 43-91 30.85 | 26.34 
7-7 | 44.21 31.95 | 26.50 
8.7 | 44.50 33.10 | 26.69 
9-7 | 44.80 34.27 | 26.89 
10.7 | 45.08 35.41 | 27.13 
11.7 | 45.36 36.49 | 27.38 
12.6 | 45.60 37.49 | 27.65 
13.6 | 45.83 38.42 | 27.92 
14.6 | 46.03 39.29 | 28.17 
15.6 | 46.23 40.10] 28.43 
16.6 | 46.43 40.90 | 28.68 
17.6 | 46.63 41.70} 28.90 
18.6 | 46.83 42.53 | 29.12 
19.6 | 47.04 43-39 | 29.33 
20.6 | 47.26 44.30| 29.55 
21.6 | 47.50 45:25 | 29.77 
22.6 | 47.74 46.23 | 30.01 
23.6 | 48.00 47.24] 30.26 
24.6 | 48.25 48.26] 30.54 
25.6 | 48.49 49.24] 30.86 
26.6 | 48.70 50.15 | 31.18 
27.6 | 48.90 §0.99 | 31.52 
28.6 | 49.06 51.74| 31.85 
29.6 | 49.21 52.43} 32.18 
30.6 | 49.36 53.07 | 32.50 
31.6 | 49.50 53-71 | 32-79 
32.6 | 49.65 54-40 | 33-05 
13-63 +13.59 49-45 +49.44 


o" 56™ 38°.823 
+85° 47" 277.59 


15 28" 19%.01 
+88° 50’ 29''.36 


h m 
Aug.) 4 8 

s 
1.8 | 53.06 
2.8 | 53.34 


3.8 | §3-61 
4.8 | 53.87 


5-8 | 54-14 
6.8 | 54.43 
7-8 | 54-73 
8.8 | 55.06 


9.8 | 55.40 
10.8 | 55.75 


11.8 | 56.09 
12.8 | 56.43 


13.8 | 56.75 
14.8 | 57.05 
15.8 | 57.34 
16.8 | 57.63 


17.8 | 57.90 
18.8 | 58.18 
19.8 | 58.45 
20.8 ! 58.75 


21.8 | 59.06 
22.8 | 59.38 
23.8 | §9.72 
24.7 | 60.07 


25.7 | 60.42 
26.7 | 60.77 
27.7 | OL.11 
28.7 | 61.43 


29.7 | 61.73 
30.7 | 62.03 
31.7 | 62.31 
32.7 | 62.58 





+85 19 
vn 
29-43 
29.42 
29.40 
29.36 


29.30 
29.22 
29.14 
29.07 


29.01 
28.98 
28.98 
28.99 


29.03 
29.07 
29.12 
29.15 


29.17 
29.18 
29.18 
29.18 


29.17 
29.17 
29.17 
29.20 


29.25 
29.33 
29.43 
29.54 


29.66 


29.78 
29.88 


29.96 


12.27 +12.23 


4h 


8™ 52°.234 


+85° 19’ 32°'.98 
[Eph 13) 


1.9 
2.9 
3-9 
4.9 


5-9 


7-9 
8.9 


10.8 
11.8 
12.8 


60.68 
60.97 
61.24 
61.50 


13.8 
14.8 
15.8 
16.8 


17.8 
18.8 
19.8 
20.8 


61.77 
62.03 


62.28 
62.54 


62.81 
63.09 
63.39 
63.71 


21.8 
22.8 
23.8 
24.8 


25.8 
26.8 
27.8 
28.8 


64.04 
64.38 
64.72 
65.03 


29.8 
30.8 
31.8 
32.8 


65.33 
65.62 
65.91 
66.19 





17-97 


17-57 
17-37 


17.17 
16.99 
16.84 
16.72 


16.61 
16.52 
16.43 
16.35 


16.26 
16.14 
16.02 


15.89 


15.76 
15.61 
15-47 
15-34 


15.24 
15.16 
15.12 


15.09 


15.08 
15.06 
15.03 
14.98 


11.84 +11.80 
5" 33" 57°-736 
+85° 9g’ 2177.38 


21.9 


9.46 
9.80 
10.14 


10.49 


10.85 
11.22 
11.63 
12.07 


12.55 
13.05 
13.54 
14.03 


14.51 
14.96 
15-39 
15.80 


— a, 


Decli- 
nation 
Nortk. 





° * 


+87 11 


14.13 
13.gO 
13.67 
13.42 


13.16 
12.87 
12.56 
12.24 


11.93 
11.63 


11.36 
11.10 


10.87 
10.66 


10.45 
10.25 


10.04 
9.82 
9-59 
9-35 


9.10 
8.83 


8.55 
8.29 


8.04 
7.82 
7.62 


7-44 


7-29 
7-14 
6.98 
6.81 


20.36 +20.34 
7 oF = 7%.12 
+87° 11’ 16'’.00 


SEPTEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








43 H. Cephei. 
Mag. 4.5 


Mean/| Right |Declina- 
Solar|Ascen-} tion 
Date.| sion. | North. 





Date. 








Sept.) 0 56 |+85 47 
s ae 
1.6 | 49.65 | 33.05 
2.6 | 49.83 | 33-35 
3-6 | 50.02 | 33.66 


4.6 | 50.23 | 33.97 


’ 





34-32 
34.68 
35.06 


35-45 


35-85 
36.24 
36.62 
36.98 


10.6 | 51.29 
11.6 | 51.39 
12.6 | 51.49 


13.6 | 51.59 
¥4.6 
15.6 
16.6 | 


37°33 
37-67 
38.00 


38.32 





38.65 
38.99 
39-34 
39:72 


17-5 
18.5 
19.5 
20.5 








Le] min wm 
Ww ee | 
ve) 

8 Seg 


21.5 | 52.64 40.12 
22.5 |52.76| 40.54 
23-5 | 52.86 | 40.97 
24-5 | 52-92 | 41.39 


23.6 
24.6 


25-5 | 52-98 | 41.81 
26.5 | 53.01 | 42.20 
27-5 | 53-95 | 42-57 
28.5 | 53-09 | 42.93 


29-5 | 53-15 | 43-27 
30.5 | 53-22 | 43.62 
31-5 | 53-32 | 43-98 


13.63 +13.60 
of 56" 38.823 
+85° 47’ 27°’.59 


Mean) Right 
Solar | Ascen- 


sion. 


54-40 
55.16 
55-98 
56.87 


57-78 
58.67 
59-5! 
60.27 


60.94 
61.54 
62.08 


62.59 


63.08 
63.58 
64.12 
64.70 


65.32 
65.98 
66.68 
67.36 


21.6 | 68.01 
22.6 ! 68.62 


69.15 
69.57 


69.92 
70.22 
70.51 
70.82 


71.18 
71.61 
72.11 


a& Urse KMinoris. 
(Polaris.) 


+88 50 
33-95 
33-32 
33.60 
33.88 


34.18 
34-51 
34.86 
35-23 


35.60 
35-96 
36.32 
36.66 


36.99 
37-30 
37.61 
37-92 


38.22 


38.54 
38.86 


39.22 


39-59 
39.98 
40.39 
40.81 


41.22 
41.61 
41.98 
42.33 


42.66 
43.00 
43-34 


49-56 +49.55 
yh 23m 
+88° 50’ 29''.36 


19°.O1 


12.27 


Groombridge 750. 


10.21 
10.46 
10.71 


10.97 
11.23 


11.52 





Groombridge 944. 


+11.80 
5° 33™ 57°.736 
+85° 9! 217'.38 


+12.23 

4" 8™ 52°.234 

+85° 19’ 32’'.98 
[Eph x3} 


oe | en | ee i ee |, | A ts | eee fee eee | nS 


29.78 
30.26 


39.75 


20.36 
7 om 
487° 11’ 


259 


51 H. Cephei. 
Mag. 5.3 





Decli- 
nation 
North. 





5:95 
5:73 
5°53 
5.36 


5.22 
5.08 
4-97 
4.87 


4-77 
4.66 
4-53 
4.40 


4.25 
4.10 
3-93 
3-77 


3.62 
3-50 
3.41 
3-33 


3.28 
3-25 
3.22 
3.16 


3.10 
3.01 


2.90 


+20.33 


7.12 


16’’.00 


260 OCTOBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 












@ Urse Minoris. 
(Polaris. ) 
Mag. 2.1 


43 H. Cephei. 
Mag. 4.5 


Groombridge 750. | Groombridge 944.]| 51 H. Cephei. 
Mag. 5.3 


Mean| Right | Decli- 


Mean! Right |Declina 
i Solar | Ascen- | nation 


Solar|Ascen-| tion 


Mean| Right |Declina 
Solar|Ascen-| tion 
































Date.| sion. | North. [Date.| sion. | North. .| sion. | North. 
h m o 7 hm o 7% hm h m o 8 

Oct. | 0 56 |+85 47 [Oct.| 1 29 |+88 50 . -| § 34 Oct.| 7 O}487 11 

8 oe s oe 8 s oe 
1.§ 153-321 43-98 | 1.5] 12.11 | 43.34 . -71 15.52 1.8 | 30.75 | 2.90 
2.5 153-42 | 44.36 | 2.5] 12.64) 43.71 . 7115.84 2.8| 31.27] 2.79 
3-5 153-52| 44.769 3.5 113.16] 44.09 . -7| 16.18 3.8 | 31.82] 2.68 
4-5 153-61] 45.18 f 4.5 |13.64| 44.49 . -7| 16.52 4.8 | 32.40| 2.59 
5-5 |53-67| 45-60] 5.5] 14.05 | 44.91 . -7 | 16.86 5.8] 33-00] 2.53 
6.5 | 53-71 | 46.03 | 6.5 | 14.37] 45-33 | 6. 7117.19 6.7 | 33-59| 2.49 
7-5 | 53-73 | 46.45 | 7-5} 14.60! 45.75 | 7. 7 | 17.51 7-7| 34-18 2.48 
8.5 | 53-72 | 46.86 | 8.5 | 14.76! 46.16 : -7| 17.82 8.7 | 34.74] 2.49 
9-5 153-71 | 47-25 | 9.5 | 14.87] 46.55 . .7\ 18.11 9.7 | 35-29] 2.50 
10.5 | 53-69 | 47.63 | 10.5 | 14.96 | 46.94 . .7| 18.39 10.7 | 35.81 | 2.53 
11.5 | 53-67 | 47.99 [11.5 | 15.05 | 47-30 . 18.66 11.7 | 36.30| 2.54 
12.5 | 53-66) 48.35 [12.5 | 15.17 | 47.66 . 18.92 12.7 | 36.79] 2.55 
13.5 | 53-66] 48.70 113.5 | 15.32 | 48.01 . .7| 19.18 13.7 | 37.281 2.54 
14-5 | 53-67 | 49.04 } 14.5 | 15.51 | 48.35 . -7 | 19-45 14.7 | 37-76] 2.53 
15.5 153-70] 49.39 115.5 | 15.74] 48.70 . .7| 19.72 15-7 | 38.24| 2.50 
16.5 | 53-72 | 49.74 1.16.5 | 16.00] 49.05 . . 20.02 16.7 | 38.75 | 2-47 
17-5 | 53-75 | §0.13 [17.5 | 16.26] 49.43 . .7 | 20.32 17.7 | 39.29 | 2.43 
18.5 | 53-77 | 50.53 [18.5 | 16.50] 49.82 . -7 | 20.63 18.7 | 39.86; 2.42 
19.5 | 53-78] 50.94 } 19.5 | 16.70| 50.24 . .7 | 20.95 19.7 | 40.43] 2.42 
20.5 !53.76| 51.37 | 20.5 | 16.82 | 50.66 . .71 21.26 20.7!41.02] 2.44 
21.5 | 53-72 | 51-79 | 21.5 | 16.85 | 51.10 . 61 21.57 79 121.7|41.61| 2.50 
22.5 | 53-66 | 52.21 § 22.5 | 16.79 | 51.53 . .6 | 21.87 22.7|42.19| 2.57 
23-5 153-57 | 52.61 [23.5 | 16.66] 51.95 . 6) 22.15 23-:7|42.74| 2.66 
24.4 | 53-49 | 53.00 [24.5 | 16.50} 52.34 . .6 | 22.42 24.7 |43.26| 2.77 
25-4 153-40] 53-35 125.5 | 16.35 | 52.71 . 22.66 25.7|43-76| 2.86 
26.4 | 53-33 | 53-68 | 26.5 | 16.23} 53.05 . .6 | 22.89 26.7 | 44.24| 2.92 
27.4 | 53-29 | 54.01 [27.5 | 16.19} 53.40 . 6 | 23.13 27.7 | 44.70] 2.96 
28.4 | 53.26| 54.34 128.5 | 16.21 | 53.74 . .6 | 23.38 28.7 | 45.18) 2.99 
{ 

29.4 | 53.241 §4.69 29.5 | 16.28 54.10 . .6 | 23.64 29.7 | 45.68 | 3.01 
30.4 | 53.22 | 55.07 1 30.5 | 16.36| 54.47 . .6 | 23.92 30.7 | 46.21] 3.04 
31.4 153.18 | 55.46 131.5 | 16.40] 54.87 . 6] 24.21 31.7 | 46.76] 3.07 
32.4 | 53-13 | 55-87 | 32-4 | 16.39 | 55.29 : © | 24.49 32.7 | 47-33 | 3.14 
13.64 +13.61 49.69 +49.68 12.28 +12.23 11.84 +11.80 20.36 +20.33 


of 56™ 38°.823 
+85° 47’ 27''.59 


r 28™ 19%.01 45 8™ 525.2348 805" 33™ 579.7361 72 oP 7%.12 
+88° 50’ 29/'.36 § +85° 19’ 32.98 §+85° 9’ 21/'.38 9 +87° 11’ 16/’.00 
{Eph 13] 


NOVEMBER, 1913. 261 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 









& Urss Minoris. 
(Polaris.) 
Mag. 21 


43 H. Cephei. 
Mag. 4.5 


Groombridge 750. | Groombridge 944.] 61 H. Cephei. 
Mag. 5.3 


































Mean} Right |Declina-j Mean} Right |Declina-{ Mean} Right |Declina- 
Solar|Ascen-| tion [Solar|Ascen-| tion 
Date.| sion. | North. [Date.| sion. | North. 


Mean) Right |Declina- Mean! Right | Dectli- 
Solar|Ascen-| tion [Solar] Ascen- | nation 
North. [Date.| sion. | North. [Date.| sion. | North. 




















h m 6 e h m °o ’ h Tm e é h m 6 , h m © é 
Nov.! 0 56/|+85 47 INov.| 1 29 |+88 50 4 9}+85 19 §341+85 gQINov.| 7 0|+87 11 

8 ve 8 vr 8 oe 8 ve 8 76 
1.4 |53.13} 55.87 | 1.4 16.39| 55.29 18.80] 42.70 24.49] 19.88 | 1.7| 47.33] 3-14 
2.4 | 53.05 | 56.27 [| 2.4) 16.28] 55.71 19.01 | 43.04 24.78] 20.11 | 2.7/ 47.90] 3.23. 
3-4 |52.95| 56.68 | 3.4/ 16.08 | 56.13 19.20| 43.40 25.05| 20.36 | 3.7| 48.46] 3.35. 


4.4/15.81) 56.54 25.32] 20.62 | 4.7|49.00| 3.48 


4-4 | 52.83 | 57-07 


5-4 | §2.69| 57.43 | 5-4| 15.48 | 56.93 19.52} 44.12 25.56} 20.89] 5.7/ 49.52] 3.64 
6.4 |52.55| 57-77 | 6.4/ 15-11 | 57-29 19.66 | 44.46 25.79] 21.16 | 6.7/1 50.00] 3.79 
7-4 |52.40| 58.10] 7.4) 14.73 | 57-65 19.78 | 44.80 26.00 | 21.43 | 7.7] 50.46] 3.94 
8.4 | 52.27) 58.42 | 8.4] 14.37) 57-99 19.89 | 45.12 26.21| 21.68 | 8.7] 50.91 | 4.08 
9-4 |§2.15| 58.71 | 9.4] 14.03] 58.32 20.01 | 45.43 26.40| 21.92 | 9.7] 51.33] 4-22 
10.4 | §2.03| §9.01 $10.4 13.74| 58.63 20.13] 45-73 26.60 | 22.14 }10.7/ 51.75! 4.34 
11.4 |51.94| 59.31 J 11.4] 13.50] 58.95 20.26 | 46.02 26.81 | 22.35 [11.71 52.19] 4.46 
12.4 | 51.84] 59.62 [12.4 | 13.27 | 59.28 20.40 | 46.30 27.02 | 22.56 112.6 | §2.64| 4.56 
13.4 | 51.74| 59-93 113.4] 13.07] §9.63 20.55 | 46.59 27.24| 22.78 113.6| 53.11 | 4.66 
14.4 | 51.65 | 60.27 [14.4| 12.85] 59.99 20.71 | 46.91 27.47 | 23.00 1 14.6/ §3.60| 4.77 
15.4 | 51.54| 60.63 [15.4] 12.59 | 60.36 20.86 | 47.24 27.71 | 23.24 115.6] 54.10] 4.90 
16.4 |51.42| 60.99 [16.4 | 12.27 | 60.75 21.02 | 47.60 27.96 | 23.51 116.6 | 54.62] 5.04 
17.4 | 51.26| 61.35 [17.4 11.87 | 61.14 21.15] 47-97 28.19 | 23.80 [17.6| 55.14| 5.21 
18.4 | 51.09| 61.71 [18.41 11.38 | 61.53 21.27] 48.36 28.41 | 24.11 [18.6| 55.64] 5.42 


19.4 | 10.80] 61.90 
20.4 110.18 | 62.25 


28.62 | 24.43 [19.6] 56.12] 5.63 
28.80] 24.77 120.6! 56.58] 5.86 


21.37 | 48.75 
21.44] 49.13 


19.4 | 50.88 | 62.04 
20.4 | 50.67 | 62.36 


28.96 | 25.08 121.6| 56.99} 6.08 
29.10| 25.38 §22.6| 57.38] 6.30 
29.25 | 25.64 [23.6] 57.75| 6.49 
29.41 | 25.90 124.6 | §8.12| 6.66 


23.4| 9.54| 62.57 
22.4| 8.93] 62.87 
23.4| 8.38| 63.16 
24.4| 7-91 | 63.45 


21.4 | 50.47 | 62.64 
22.4 | §0.28| 62.91 
23-4 | 50.11 | 63.17 
24.4 | 49-96} 63.42 


21.51 | 49.50 
21.56| 49.84 
21.62 | 50.15 
21.69| 50.44 


29.57 | 26.14 | 25.6| 58.52} 6.81 
29.75 | 26.37 | 26.6| 58.92|] 6.95 
29.941 26.62 [27.61 59.36| 7.12 
30.13} 26.90 | 28.6 | 59.81 | 7.30 


21.78 | 50.74 
21.87 | 51.04 
21.98 | 51.35 
22.08} 51.69 


25.4] 7-50} 63.73 
26.4; 7.11 | 64.04 
27.4| 6.71} 64.36 
28.4| 6.26] 64.70 


25-4 | 49.82 | 63.67 
26.4 | 49.69 | 63.95 
27-4 | 49-53 | 64.25 
28.4 | 49.37 | 64.56 





30.33 | 27.21 [29.6 | 60.27| 7.50 
30.51} 27.53 130.6 | 60.73 | 7.73 
30.68 | 27.87 1 31.6/ 61.15 | 7.99 


22.18 | 52.05 


22.25 | 52.44 
22.31 | 52.82 


29.4| 5-73 | 6§.05 
39.4) §-11| 65.39 
4-40 


29.3 | 49-19 | 64.87 
30.3 | 48.98] 65.18 
31.3 | 48.75} 65.48 





13.65 +13.62 
oF 56" 38°.823 
+85° 47’ 27''.59 






12.28 +12.24 11.84 +11.80 20.36 +20.33 

4" 8™ 52°.234], 5° 33™ 57°.736] 72 o@ = 7°%.12 
+85° 19’ 32/7.98 | +85° 9’ 217.38 | +87° 11’ 16’’.00 
[Epb 13) 


49.83 +49.82 
rh 28™ = 19*.o1 
+88° 50’ 29/'.36 














262 DECEMBER, 1913. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

48 H.Cephei. | 7 “Patong Groombridge 750. | Groombridge 944.| 51 H. Cephel. 
Mag. 4.5 Mag. 21 Mag. 6.7 Mag. 6.4 Mag. 5.3 
Mean) Right |Declina-]Mean| Right |Declina{Mean| Right /Declina-j Mean! Right |Declina4 Mean| Right | Decli- 
Solar|Ascen-| tion lar|}Ascen-| tion jSolar|Agcen-| tion [Solar|Ascen-| tion [Solar/| Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 

h m °o ? h m o e h m o ce h m ° ce h m o ? 

Dec. | 0 56 /+85 48] Dec.) 1 28/+88 51] Dec| 4 9 /+85 19] Dec.| 5 341+85 9] Dec.) 7 1 |+87 11 

8 oe 8 ae 8 er 3 ve 8 ve 

1.3 148.75] 5.48] 1.4/64.40| 5.73] 1.5|22.31| 52.82] 1.5 | 30.68] 27.87 7 1.6/ 1.15 | 7.99 
2.3 |48.50] 5.76] 2.4/63.63| 6.05 | 2.5 | 22.33] 53.209 2.5] 30.82| 28.227 2.6/ 1.55 |] 8.25 
3-3 148.25] 6.01 | 3.4/62.81| 6.349 3.5 | 22.35] 53-591 3-5 | 30.94] 28.58 | 3.6| 1.92 ; 8.52 
4.3 |48.01] 6.251 4.4/61.99| 6.62] 4.5 | 22.35] 53.96] 4.5 | 31.04| 28.92 | 4.6| 2.26 | 8.80 
§-3 |47-77| 6.46] §.4/61.19| 6.88] 5.5/ 22.34] 54.30] 5.5 | 31.14 29.25 5.6| 2.57 | 9.07 
6.3 147-53} 6.66] 6.4/60.40) 7.12] 6.5 | 22.33] 54.62 | 6.5 | 31.23] 29.5617 6.6] 2.86 | 9.32 
7-3 [47-32] 6.85] 7.4|59.66| 7.35 | 7-5 |22.32| 54-93 | 7.5| 31-32] 29.85 ] 7.6| 3.15 | 9.56 
8.3. |47-1r] 7.03 f 8.3158.95] 7.589 8.5 | 22.32] 55.23 1 8.5!31.40/ 30.14 | 8.6! 3.45 | 9.80 
9.3 |46.92| 7.21 | 9.3/58.29| 7.80] 9.5 | 22.33] 55-53} 9:-5|131.50| 30.42 | 9.6) 3.74 | 10.02 
10.3 |46.73] 7-41 | 10.3; 57.64] 8.04 [10.5 | 22.35] 55.83 $10.5 | 31.61 | 30.69 7 10.6/ 4.04 | 10.24 
11.3 |46.52| 7.63 111.3/57.00| 8.29 J 11.5 | 22.37] 56.14 [11.5 | 31.72] 30.97 F11I.6| 4.35 | 10.46 
12.3 | 46.31 | 7.86 112.3] 56.34| 8.56 $12.4 | 22.40] 56.46 [12.5 | 31.85 | 31.27 $12.6| 4.69 | 10.68 
13.3 |46.09/ 8.09 113.3/55.64| 8.83 [13.4] 22.42| 56.81 113.5 | 31.97 | 31.58 [13.6] 5.04 | 10.93 
14.3 145.85] 8.32 114.3] 54.86) 9.11 [14.4] 22.43] 57.17 114.5 | 32.09] 31.92 [14.6] 5.40 | 11.20 
15-3 145-58] 8.56 115.3/53-99| 9-40 §15.4| 22.43] 57-55 [15-5 | 32-19] 32.27 [15.6] 5.75 | 11.49 
16.3 |45.29| 8.78 116.3| 53.04] 9.67 116.4 | 22.40] 57.93 [16.5 | 32.28! 32.63 116.6| 6.07 | 11.81 
17.3 |44.99| 8.97 117.3] 52.03] 9.92 117.4| 22.35 | 58.31 117.5 | 32-34] 33.00 917.6) 6.35 | 12.13 
18.3 | 44.69] 9.13 118.3] 50.99] 10.14 118.4 | 22.29] 58.67 [18.5 | 32.38] 33.38 ]18.6| 6.60 | 12.46 
19.3 | 44.41] 9.26 [19.3 | 49.98] 10.33 J. 19.4| 22.21] 58.99 [19.5 | 32.41 | 33.73 [19.5 | 6.82 | 12.79 
20.3 144.14! 9.39 [20.3 | 49.03 | 10.49 } 20.4 | 22.13] 59.29 1 20.5 | 32.43] 34.05 [ 20.5) 7.01 | 13.09 
21.3 143-91] 9.49 121.3 | 48.14| 10.64 [21.4] 22.06] 59.57 121.5 | 32.45 | 34.34 121.5] 7.19 | 13.36 
22.3 |43-68| 9.60 [22.3 | 47.33 | 10.81 [22.4] 22.00] 59.84 [22.5 | 32.49 | 34.62 [22.5] 7.37 | 13.62 
23-3 |43-47| 9-72 | 23-3 | 46.57 | 10.97 [23.4 | 21.96 | 60.10 J 23.5 | 32.53] 34-89 123-5 | 7-57 | 13-85 
24.3 |143-25| 9.86 124.3/ 45.81] 11.15 1 24.4| 21.93 | 60.38 124.5 | 32.58! 35.17 124.5 | 7.80 | 14.09 
25.3 | 43.00] 10.01 ]25.3 | 45.02] 11.35 1 25-.4| 21.90] 60.68 125.5 | 32.65 | 35.47 125.5| 8.05 | 14.35 
26.3 | 42.75 | 10.17 | 26.3 | 44.17] 11.55 [26.4] 21.86] 61.00 | 26.5 | 32.70| 35.78 126.5] 8.31 | 14.63 
27.3 |42.48| 10.34 127.3 | 43.24) 11.76 $27.4| 21.81 | 61.33 127.5 | 32.76| 36.13 127.5; 8.56 | 14.93 
28.3 |42.18{ 10.49 | 28.3 | 42.23 | 11.97 128.4 | 21.73 | 61.67 128.5 | 32.79 | 36.48 128.5 | 8.79 | 15.25 
29.3 | 41.88] 10.62 § 29.3 | 41.15 | 12.15 | 29.4 | 21.63 | 62.02 }. 29.5 | 32.81 | 36.86 [29.5 | 9.00 | 15.59 
30.3 | 41.56] 10.73 | 30.3 | 40.03 | 12.32 | 30.4 | 21.51 | 62.35 930.5 | 32.81 | 37.22 130.5] 9.18 | 15.94 
31.3 | 41.24] 10.81 [31.3 | 38.89 | 12.45 $31.4 | 21.38 | 62.66 131.5 | 32.79 | 37-58 131.5 | 9.32 | 16.30 
32.3 | 40.94/ 10.88 32.3 | 37-77 12.56 | 32.4 | 21.24 | 62.96 | 32.5 | 32-75 | 37-92 132.5] 9.43 | 16.64 
13.66 +13.62 49.94 +49.93 12.29 +12.25 11.85 +11.81 20.37 +20.35 
o8 56™ 38*.823 15 28™ 10*.01 4" 8™ 529.2348 5° 33™ 57°.736 72 om 978.32 
+85° 47’ 27''.59 9. +88° 50’ 29'7.36 [485° 19’ 32/7.98 §+85° 9/ 2177.38 § +87° 11’ 16’’.00 


{Eph 13) 





JANUARY, 1913. 263 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







Groombridge 1119.] 1 H. Draconis. 
Mag. 7.0 Mag. 4.6 


30 H. Camelop. Bradley 1672. [Groombridge 2283. 
Mag. 5.3 Mag. 6.3 Mag. 7.2 
Mean| Right |Declina4 Mean Right |Declina-4Mean| Right |Declina4 Me Right |Declina-| Mean; Right | Decli- 


Ascen-| tion [Solar|Ascen-| tion [Solar|}Ascen-| tion [Solar|Ascen-| tion jJSolar| Ascen-| nation 
Date.) sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 





F 






































'hm{ ° ’ hm/| ° ’ hm; ° ‘fF hm; ° ’ h m °° 

Jan. | 8 13 |+88 53] Jan.| 9 24 |+81 42] Jan.| 10 20 |+82 5gfJan.| 12 14 /+88 rofJan.| 15 4 |+87 33 
3 Lad s on $ “0 8 os s ar 

0.6| 4.79, 43-82 | 0.6| 56.31 | 36.47 44.74 54.21 | 0.7 | 49.37 | 35:75 | 0.8 | 50.26] 43.85 

1.6] 5.35 | 44-07 | 1.6) 56.42 | 36.64 44.90 | 54-32} 1.7] 49-99 | 35.74 | 1-8 | 50.58 | 43.64 

2.6 5-92 | 44.30 2.6 | 56.53 | 36.79 45.06 | 54.42 ] 2.7/50.58| 35.71 | 2.8] 50.90| 43.43 

3-6! 6.53| 44-53] 3-6/ 56.65 | 36.93 45-23] 54-519 3.7/ 51-19) 35-67 | 3.8 | 51.21] 43.20 





45-40| 54.60} 4.7 
45-57 | 54-791 5.7 
45-75 | 54-82 | 6.7 
45-94, 54-96] 7.7 


51.85 | 35-63 | 4.8 | 51.53 | 42.95 
§2.55| 35-581 §-8| §1.89| 42.70 
53-29] 35-55 | 6.8/ 52.28) 42.43 
54-06] 35.53] 7-8| 52.68 | 42.18 


4.6) 7.19) 44.78 
5-6) 7.88) 45.04 
6.5| 8.58] 45.32 
7-5| 9.26| 45.62 





8.5| 9.90) 45-94 
9-5 | 10.48 | 46.26 
10.5 | 10.98 | 46.60 
11.5] 11.41 | 46.94 


46.13 §5-12] 8.7 
46.31, 55-30} 9-7 
46.49 | 55-50 10.7 
46.65 | 55.71 [11.7 


54-85 | 35-53 J 8-8 | 53-13 | 41.92 

| 35.56 9.8 | 53.61 | 41.69 
56.42 | 35.60 | 10.8 | 54.10] 41.47 
57-19 | 35-66 [11.8 | 54.59, 41.27 


57-91 | 35-74 $12.8 | 55.08 | 41.11 
58.60! 35.83 113.8 | §5.57 | 40.96 
59.24| 35-91 114.8 | 56.02 | 40.82 
59-85 | 36.00 $15.8 | 56.44 | 40.68 


46.81 | §5.93 [12.7 
46.96} 56.15 113.7 
47.09 | 56.35 [14.7 
47.22 | 56.54 415.7 


12.5] 11.77 | 47.28 
13.5 | 12.06| 47.60 
14.5 | 12.32] 47.91 
15.5] 12.55 | 48.20 


60.43 | 36.07 } 16.8 | 56.84 | 40.55 
61.01 | 36.13 117.8 | §7.22 | 40.40 
61.60 | 36.16 | 18.8 | 57.60 | 40.24 
62.25 | 36.20 | 19.8 | 58.00 | 40.06 


47.34| 56.72 116.7 
47.46) 56.89 }17.7 
47-59 | 57-04 | 18.7 
47-73| 57-20 | 19.7 


16.5 | 12.79 | 48.48 
17.5} 13.08 | 48.74 
18.5 | 13.43 | 49.00 
19.5 | 13-84] 49.27 


62.94| 36.23 | 20.8 | 58.42 | 39.86 
63.67 | 36.27 121.8 | 58.89 | 39.66 
64.42 | 36.34 | 22.8 | 59.40] 39.47 
65.18] 36.44 1 23.8 | 59.94] 39.31 


47.88 | 57.37 | 20.7 
48.04) 57.56 [21.7 
48.20] 57.78 | 22.7 
48.36| 58.02 [23.7 


20.5 | 14.28 | 49.57 
21.5 | 14.72] 49.89 
22.5 | 15.12] 50.23 
23-5 | 15-43 | 50-59 


65.91 | 36.57 124.8 | 60.49 | 39.18 
66.61 | 36.73 125.8 | 61.05 | 39.07 
67.24 | 36.89 | 26.8 | 61.58) 38.99 
67.81 | 37.06 | 27.8 | 62.08 | 38.94 


48.51] 58.29 | 24.7 
48.63 | 58.56 125.7 
48.74] 58.84 | 26.7 
48.84 | 59.11 127.7 


24.5 | 15-64 | 50.95 
25-5 |15-74| 51.31 
26.5 | 15.74! §1.65 
27.5] 15.69| 51.96 


68.34 | 37.22 $28.8 | 62.55 | 38.88 
68.85 | 37.36 | 29.8 | 63.00 | 38.83 
69.35 | 37-50 | 30.8 | 63.43 | 38.77 
69.88 | 37.62 | 31.8 | 63.86 | 38.70 
70.45 | 37-74 132-8 | 64.32 | 38.61 


48.93 | 59.36 | 28.7 
29.5 | 59.21 | 43.28 49-01 | 59-59 | 29-7 
39.5 | 59-25 | 43-53 49.10] 59.81 | 30.6 
31.5 | §9-31 | 43-77 431-6| 49.19 | 60.02 331.6 
32.5 | 59.37 | 44-03 132.6| 49.29 | 60.25 | 32.6 


28.5 | 15.63 | §2.26 
29-5 | 15-59} 52-54 
30.5 | 15.59] 52.82 
31.5 | 15.62] 53.09 
32-5 | 1§.69| 53-38 


28.5 | 59.17 | 43-02 





8.20 +8.14 31.43 +31.41 23.50 +23.48 
102 20™ 34°.492) 125 14” 26%.979] 155 4™ 59%.30 
+83° 0” 6//.83 | +88° 10’ 55/7.87 | +87° 34’ 6’’.o1 
[Eph 13] 


51.94 +51.93 6.94  +6.86 
8° ri™ 464.151 og" 24™ 46°.516 
+88° 53’ 44.41 [4+81° 42’ 447.16 


264 FEBRUARY, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 









































Groombridge 1119. 
Mag. 7.0 


Bradley 1672. froombridge 2283. 
Mag. 6.3 Mag. 7.2 


Mean| Right |Declina4 Mean! Right | Decli- 
Solar|Ascen-| tion [Solar}| Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. 


Mean! Right |Declina 
Solar|Ascen-| tion 
Date.| sion. 























h m 9° é h m ° e 
Feb.| 12 15 |+88 ro] Feb/15 5 |+87 33 

8 ve 8 “e 
1.6| 10.45 | 37-74] 1.8| 4.32] 38.61 
2.6| 11.04] 37.87 | 2.8] 4.79| 38.52 
3.6| 11.66] 38.01 | 3.8] 5.30] 38.42 


4.6/ 12.30] 38.17 1 4.8) 5.83 | 38.34 


h m 
Feb.| 8 13 Feb.| 9 24/+81 42 

8 a? 
1.5 | 59-37 | 44-03 
2.5 | 59-43 | 44.30 
3-5 | 59-49] 44.58 
4-51 59-55| 44.88 






8 
1.5} 15-69] 53.38 
2.5] 15-77 | 53-69 
3-5| 15-85 | 54.01 
4-5] 15-90} 54-35 


5.6| 12.95 | 38.35 | 5-8] 6.39] 38.26 
6.6| 13.58] 38.56] 6.7) 6.95] 38.21 
7.6} 14.19; 38.78 1 7.7] 7-53{ 38-17 
8.6| 14.76| 39.01 J 8.7| 8.09] 38.17 


5-5] 59-61 | 45.20 
6.5 | 59-66] 45.53 
7-5| 59-69 | 45.87 
8.5 | 59.72 | 46.21 


5.5| 15.88 | 54.70 
6.5 | 15.79} 55.06 
7-5} 15.63 | 55-42 
8.5 | 15-39| 55-78 


9.6| 15.27| 39-26] 9.7| 8.65] 38.19 
10.6| 15.75 | 39.53 | 10.7] 9.19] 38.23 
11.6| 16.18 | 39.76 211.7] 9.68 | 38.27 
12.6| 16.58] 39.99 |.12.7| 10.15 | 38.31 


9-5 | 59-73 | 46.54 
10.5 | 59-73 | 46.86 
11.5 | 59-73 | 47-17 
12.5 | 59-73 | 47-45 


9.5| 15.07 | 56.11 
10.5 | 14.71 | 56.43 
11.4] 14.32] 56.74 
12.4| 13.94| 57-02 


13.4} 13-59 | 57.28 
14.4} 13.29] 57-55 
15.4|13.05| 57.80 
16.4| 12.86] 58.07 


13.6 | 16.96| 40.21 [13.7 | 10.59 | 38.35 
14.6| 17.35 | 40.41 [14.7] 11.02 | 38.37 
1§.6| 17.77 | 40.60 [15.7] 11.45 | 38.37 
16.6| 18.22] 40.78 116.7 | 11.90] 38.37 


13.5 | 59-74 | 47-72 
14.5 | 59-74| 47.98 
15.5 | 59-75 | 48.23 
16.5 | 59-77 | 48.49 


17.6| 18.71 | 40.97 117.7] 12.38 | 38.34 
18.6| 19.23| 41.17 118.7 | 12.90] 38.32 
19.6| 19.76} 41.41% 119.7 | 13.45 | 38.33 
20.6 | 20.27 | 41.67 | 20.71 14.01 | 38.36 


17.5 | 59-80 | 48.77 
18.5 | 59.83 | 49.08 
19.5 | 59.85 | 49.40 
20.5! 59.85 | 49.74 


17.4.| 12.67 | 58.37 
18.4 12.47 | 58.68 
19.4.| 12.20] §9.02 


20.4111.84] 59.36 


21.5] 59.85 | 50.08 
22.5 | 59-83} 50.42 
23-5 | 59-80} 50.74 
24-5 | 59-76] 51.04 


21.4] 11.371 59-69 
22.4|10.82| 60.01 
23.4|10.20| 60.29 


24.4| 9.55| 60.55 


21.6] 20.74 | 41-95 | 21.7 | 14.57 | 38.42 
22.6 | 21.15 | 42.25 [22.7/ 15.11 | 38.51 
23.6] 21.491 42.55 123.7115-61 | 38.64 
24.6 | 21.77| 42.84 | 24.7 | 16.09 | 38.76 


25.4| 8.90| 60.78 
26.4} 8.29! 61.01 
27-4| 7.73| 61.22 
28.4] 7.21| 61.44 


25.6| 22.02! 43.12 125.7 | 16.52] 38.88 
26.6 | 22.25| 43.38 | 26.7 | 16.94 | 39.00 
27.6|22.56| 43.62 | 27.7 | 17-33 | 39-10 
28.6 | 22.78!) 43.87 [| 28.7 | 17.74| 39.20 


25-5} 59-72| 51.32 
26.5 | §9.69 | 51.58 
27.5] 59-65 | 51.82 
28.5 | 59.62 | 52.07 


29.4| 6.71 | 61.68 
30.4] 6.21] 61.94 


29.6 | 23.08 | 44.11 9 29.7 | 18.18] 39.28 
30.6 | 23.40] 44.36 | 30.7 | 18.62 | 39.37 


29.4 | §9-60 | 52.33 
59-58 | 52.61 



















52.06 +52.05 
8) 11™ 46.151 
+88° 53’ 447.41 


6.94 +6.87 
g® 24™ 46°.516 
+81° 42’ 44/7.16 


8.21 +8.15 
10° 207 = 34°.492 
+83° 0’ 6/'.83 
{Eph 13) 


31.45  +31.43 23.49 +23.47 
125 14™ 26%.979] 15° 4™ 59*.30 
+88° 10’ 557.87 | +87° 34’ 6/02 






MARCH, 1913. 265 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 



























Groombridge 1119. 
Mag. 7.0 


1 H. Draconis. 30 H. Camelop. Bradley 16732. 
Mag. 4.6 Mag. 5.3 Mag. 6.3 


CT ee ee ee ee 


Mean} Right |Declina-] Mean) Right |Declina-]Mean| Right |Declina-Mean| Right |Declina4Mean| Right | Decii- 
Solar|Ascen-{ tion [Solar}Ascen-| tion JSolar|Ascen-| tion [§Solar|Ascen-{ tion [Solar] Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 


h m ° ? h m °o f h m ° , h m ° eo 
Mar.| 8 12|+88 54[ Mar.) 9 24/+81 42] Mar! 10 20/+83 of Mar. 12 15 |+88 10] Mar./15 5 |+87 33 
8 ee ry un 8 er 8 oe 
1.4| 59.60! 52.33 — 1-5| 50.69] 8.38] 1.6] 23.08) 44.11 ] 1.7] 18.18) 39.28 
2.4159-58| 52.61 | 2.5|50.70} 8.66] 2.6] 23.40| 44.36] 2.7 | 18.62 | 39.37 
3-4| 59-55] 52-90} 3-5|50.71| 8.96] 3.6) 23.75| 44.63 J 3.7] 19.10/ 39.45 
4.41 59.53] 53-21 § 4.5|50.72] 9.28] 4.6] 24.10] 44.92 | 4.7] 19.61 | 39.55 


1.4|66.71| 1.68 
2.4)66.21/ 1.94 
3-4|65.70| 2.20 
4.4(65.14/ 2.48 


§.4.|64.52] 2.76 
6.4 | 63.84) 3.04 
7-4| 63.07] 3.33 
8.4 | 62.24] 3.59 


5.7 | 20.11 | 39.66 
6.7 | 20.62 | 39.79 


7-7 | 21.13] 39-95 
8.7 | 21.62 | 40.13 


5-4| 59-50| 53-54] 5-5|50.73| 9.61 | 5.6] 24.43 | 45.22 
6.4| 59-46) 53-86} 6.5|50.73| 9.95 | 6.6] 24.75) 45.53 
7-4|59.41| 54.19 | 7-5} 50.71| 10.30] 7.6] 25.03] 45.86 
8.4) 59-35 | 54-501 8.5] 50.68; 10.64 } 8.5 | 25.27} 46.20 


9.4| 61.36] 3.84 
10.4 |60.46| 4.05 
11.4) 59-55] 4-25 
12.4| §8.66| 4.43 


9-4} 59.28 54.81 | 9.5 | 50.64} 10.97 | 9.5 | 25-45 | 46.54 
10.4] 59.20| 55.09 J 10.5 | 50.59] 11.29 | 10.5 | 25.59] 46.88 
11.4] 59.12| §5.35 J EI.5 | §0.53| £1.60 [11.5] 25.68] 47.20 
12.4] 59.04| 5§.60 112.5 | 50.47{ 11.88 1142.5 | 25.75 | 47.50 


9.7 | 22.09 | 40.33 
10.7 | 22.51 | 40.84 
11.7 | 22.91 | 40.74 
12.7} 23.27 | 40.94 


13.7 | 23.60 | 41.14 
14-7 | 23-93 | 41.31 
15.6] 24.26] 41.47 
16.6 | 24.62 | 41.63 


13.4| §58.96| 55.82 113.5 | 50.41 | 12.13 [13.5 | 25.81 | 47.80 
14.4| 58.89 | 56.03 [14.5 | 50.36| 12.38 114.5 | 25.88] 48.06 
15.4] 58.83 | 56.25 §15.5 | 50.32] 12.62 115.5 | 25.98| 48.33 
16.4| 58.78 | 56.48 116.4] 50.29| 12.88 116.5 ] 26.11 | 48.58 


13-4] 57-82} 4.59 
14-4] 57-05] 4.74 
15.4 | 56.34| 4.91 
16.4| 55.65] 5.10 




















17.4| §8.72| 56.72 117.4 | 50.26| 13.15 117.5 | 26.28| 48.85 
18.4 | 58.67 | 56.99 [18.4] 50.23] 13.44 118.5 | 26.46] 49.13 
19.4| 58.61 | §7.27 [19.4 | 50.20] 13.74 119.5 | 26.64] 49.44 
20.4 | 58.54] 57-55 | 20.4] §0.15| 14.06 } 20.5 | 26.79] 49.76 


17-4 | 54-99] 5-29 
18.4 | 54.30] 5.50 
19-4 | 53-52] 5-73 
20.3 152-65! 5.94 


17.6 | 2§.00| 41.77 
18.6] 25.41 | 41.92 
19.6| 25.85 | 42.10 
20.6 | 26.28 | 42.30 


23.3|51.68| 6.15 
22.3150.64] 6.33 
23-3] 49-58] 6.49 
24.3/}48.51| 6.61 


21.41 58.45 | §7.83 | 21.4 50.08] 14.39 [21.5 | 26.88} 50.11 
22.4! 58.35 | 58.09 [1 22.4| 50.00! 14.70 [22.5 | 26.89] 50.46 
23.4| 58.24] 58.32 123.4] 49.91] 14.99 [ 23.5 | 26.85] 50.79 
24.4 | 58.13 | 58.54 124.41 49.81] 15.25 [24.5 | 26.77| 51.12 


21.6 | 26.70 | 42.54 
22.6! 27.08 | 42.79 
23.6 | 27.42 | 43.07 
24.6 | 27.71 | 43-34 


25.6| 27.98 | 43.60 
26.6 | 28.22 | 43.85 
27.6 | 28.46 | 44.08 
28.6 | 28.71 | 44.30 


25-4] 58.02 | 58.72 125.4| 49.71 | 15.50 125.5 | 26.65] 51.42 
26.4| 57-92] 58.90 | 26.4 | 49.61 | 15.72 | 26.5 | 26.53 | 51.71 
27.4| 57-82 | 59.06 | 27.4 | 49.52 | 15.94 127.5 | 26.43 | 51.99 
28.4] 57-73} §9-23 128.4 | 49.44 | 16.15 | 28.5 | 26.36] 52.25 


25.31 47-48| 6.72 
26.3|46.51| 6.81 
27.3|45-59| 6.89 
28.3 | 44.72| 6.99 


29.6 | 28.98 | 44.52 
30.6 | 29.28 | 44.73 
31.6 | 29.60 | 44.95 
32.6 | 29.92 | 45.19 


29.4 | 57-64} 59.42 [29.4 | 49.37 | 16.37 [29.5 | 26.32 | 52.52 
30.41 57.56| 59.62 I 30.4 | 49.30] 16.61 130.5 | 26.31 | 52.81 
31.4157-.48| 59.84 131.4| 49.23] 16.87 [31-5 | 26.31] 53.18 
57-39 32.4| 49.15 | 17.14 132.5 | 26.30] 53.41% 


29.3 |43-86| 7.10 
30.3 | 43.01 | 7.23 
31.3 | 42.13 | 7.36 
32.3} 41.19 












6.94 +6.87 8.21 +8.15 31.50 +31.47 

g° 24™ 469.516] 10% 207 34°.492] 12° 147 26°.979 

+81° 42’ 4477.16 | +83° Of 6/'.83 §+88° 10’ 55/'.87 
[Eph 13] 


23.50 +23.48 
15" 4™ 59°.30 
+87° 34’ = 6’".01 


§2.1§ +5§2.15 
8° 11™ = 46°.151 


+88° 53’ 44//.41 


266 APRIL, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 











Groombridge 1119.]| 1 H. Draconis. 
Mag. 7.0 Mag. 4.6 


30 H. Camelop. Bradley 1672. Froombridge 23288. 
Mag. 5.3 Mag. 6.3 Mag. 7.2 






Mean| Right |Declina-] Mean! Right |Declina-] Mean! Right |Declina4 Mean| Right |Declina-j]Mean| Right | Decli- 
Solar|Ascen-| tion [Solar|Ascen-} tion [Solar|Ascen-| tion [Solar|/Ascen-| tion [Solar] Ascen- | nation 
Date.| sion. | North. [Date.| sion. | Noris. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 
































h m h m o 7 h m o 7 hm o 7 hm o 7 
Apr.| 8 12 || 9 24|+81 43] Apr.| 10 20 |+83 of Apr.| 12 15 |+88 10f Apr.) 15 5 /+87 33 
8 s a? s oe 8 or 8 ae 

1.3| 41.19 57-39| 0.06 49.15| 17-14] 1.5] 26.30] 53-41 [| 1.6] 29.92| 45.19 

2.3 | 40.21 57-29| 0.29 | 2.4/ 49.06] 17.41 | 2.5| 26.27] 53.74] 2.6) 30.25] 45.44 

3-3 | 39.16 §7.18] 0.51 | 3.4/48.97| 17.68] 3.5 | 26.21| 54.07 | 3.6] 30.57] 45-71 

4.3 | 38.06 §7.07| 0.73 | 4.4|48.87| 17.95 | 4.5 | 26.11 | 54.41 | 4.6] 30.87[ 46.00 

5.3| 36.91 56.94| 0.94 ] 5.4) 48.75| 18.22] 5.5] 25-95| 54.76] 5-6] 31.15] 46.31 

6.3 | 35-73 56.81] 1.12 | 6.4] 48.621 18.47] 6.5 | 25.75] 55-10] 6.6) 31.39} 46.62 

7-3) 34-56 56.68} 1.28 | 7.41 48.49] 18.70] 7.5/25.51] 55-42 | 7-6| 31.60] 46.95 

8.3 | 33-40 56.54, 1.42 | 8.4|48.35| 18.91 | 8.5 | 25.22) 55.72 | 8.6) 31.76] 47.26 

9-3 | 32-29 56.41| 1.54 | 9.4] 48.21| 19.09] 9.5 | 24.92] 56.01 | 9.6] 31.90] 47.57 

10.3 | 31.26 §6.28} 1.63 | 10.4| 48.08] 19.26 110.5 | 24.63] 56.27 | 10.6 | 32.02 | 47.85 
11.3} 30.30 §6.17| 1.73 | 11.4|47.96| 19.41 PI1L.5 | 24.38] 56.52 111.6) 32.14/ 48.12 
12.3] 29.41 §6.07| 1.83 } 12.4] 47-85] 19.57 [12.5 | 24.15 | 56.75 [12.6] 32.28 | 48.37 
13.3 | 28.53 55:97| 1-95 [13-4] 47-75] 19-74 113-5 | 23-98 | 56.99 [13-6 | 32.43 | 48.61 
14.3 | 27.65 §5.87| 2.08 }14.4| 47.65| 19.92 114.4] 23.82 | 57.24 [14.6] 32.61 | 48.85 
15.3 | 26.72 §5-:77| 2:24 115.4|47.55| 20.13 $15.4| 23.66| 57.51 115.6| 32.81 | 49.11 
16.3 | 25.71 55-67] 2.40 116.4] 47.44| 20.35 [16.4] 23.48] 57.81 116.6] 33.02 | 49.39 
17.3 | 24.61 55-55] 2-56 117.4| 47-32 | 20.57 [17.4] 23.25] 58.11 117-6] 33.23 | 49.70 
18.3 | 23.46 55-41| 2.69 [18.4] 47.18] 20.78 [18.4 | 22.96| 58.42 118.6! 33.39} 50.03 
19.3 | 22.26 §5§.26| 2.80 }19.4| 47.02 | 20.98 f.19.4| 22.61 | 58.73 119.6] 33.51 | 50.37 
20.3 | 21.07 §5-11| 2.89 120.4) 46.86| 21.14 120.4] 22.19 | 59.02 120.5 | 33.59 | 50.71 


21.3/19.91| 8.48 §21.3] 54.96] 2.95 [21.3] 46.69| 21.28 [21.4] 21.75] §9.28 121.5 | 33-62] 51-05 
22.3|18.81] 8.41 [22.3| 54.82] 2.99 [22.3 | 46.53] 21.40] 22.4] 21.32] §9.52 [22.5 | 33-63 | 51.37 
23.3|17.78| 8.33 123.3|54.69| 3.02 | 23.3] 46.38] 21.50] 23.4 | 20.88] 59.73 [23.5 | 33.62 | 51.67 
24.3| 16.82] 8.26 $24.3] 54.57] 3.05 124.3] 46.24] 21.59 | 24.4 | 20.47] 59.95 124.5 | 33-62] 51.96 


25.2/1§.91| 8.20 125.3|54.45| 3-09 [25.3] 46.10] 21.68 | 25.4 | 20.10| 60.15 $25.5 | 33.64 | §2.23 
26.2/ 15.00] 8.16 } 26.3] 54.34| 3.14 126.3] 45.97] 21.80 | 26.4] 19.76) 60.36 | 26.5 | 33.68] 52.50 
27.2|14.09| 8.13 [27.3] 54.22] 3.20 }27.3| 45.84] 21.92 127.4| 19.44] 60.59 127.5 | 33.74| 52.76 
28.2/13.15| 8.10 [28.3] 54.11 | 3.28 §28.3/ 45.72] 22.05 | 28.4| 19.12 | 60.82 128.5 | 33.82 | 53.04 


29.2} 12.16| 8.08 | 29.3/ 53.98] 3.36 [29.3| 45.60| 22.19 | 29.4| 18.79 | 61.06 J 29.5 | 33.90| 53.32 
30.2/11.13| 8.06 | 30.3] 53.85] 3.44 130.3| 45.46] 22.34 130.4 | 18.44] 61.32 130.5 | 33.98 | 53.63 
31.2/10.04| 8.03 131.3] 53-72] 3-51 131-3145.31 | 22.49 1 31.4] 18.06| 61.57 131.5 | 34.05 | 53.96 


§2.20 +52.19 6.94 +6.87 8.21 +8.15 31.53 +31.52 23.52 +23.50 

Sh ri™ 468.151 g® 24™ 46%.516] 108 20" 34%.492] 125 14™ 26°.979] 15° 47 59*.30 

488° 53’ 44/741 9 481° 42’ 4477.16 §+83° 0% 677.83 §+88° 10’ 55/7.87 § +87° 34’ 67.01 
[Eph 13]~ 


MAY, 1913. 267 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119.| 1 H. Draconis. 30 H. Camelop. Bradley 1672. 
Mag. 7.0 Mag. 4.6 Mag. 5.3 Mag. 5.3 


Mean! Right |Dectina Mean! Right | Dectina Mean Right Declina-4] Mean) Right | Declina Mean| Right | Decli- 
Solar|Ascen-| tion [Solar Ascen- tion [Solar|Ascen-| tion Solar Ascen- tion [Solar|Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 





























hm o 7 h m o h m o 7 hm ® hm o 7 
May | 8 11 |+88 54}May| 9 24/|+81 43 May| 10 20|+83 ofMay| 12 15/+88 117May/15 5 |+87 33 
3 ol 8 a 8 ” 8 ad g ow 
1.2] 70.04] 8.03 | 1.3/53-72| 3-51 | 1.3145.31| 22.499 1.4|18.06| 1.57 34.05 | §3-96 
2.2|68.92| 7.98 | 2.3)53.58| 3.56 I 2.3] 45.15 | 22.63 | 2.4/17.62| 1.83 34.08 | 54.30 
3-2 |67.77| 7-90 | 3-3|53-43| 3-61 | 3.3(44.99| 22.75 | 3-4|17-15| 2.09 34.09 | 54.64 
4.2 | 66.63| 7.80 | 4.3153-27| 3.63 | 4.31 44.82] 22.85 | 4.4) 16.63] 2.33 34.05 | 54.99 
§.2|65.51| 7.68 | 5.3153-12] 3.63 | 5.3|44.65| 22.92] 5.4] 16.07] 2.55 33-98 | 55.34 
6.2 | 64.44/ 7-54 | 6.3152.98| 3.60 Ff 6.3] 44.47] 22.971 6.4) 15.50| 2.75 33-87 | 55.68 
7-2 | 63.46] 7.38 | 7.3|52.84] 3.56 | 7.31 44.29] 23.00] 7.4/14.93| 2.92 33-74 | 55-99 
8.2 | 62.54) 7.22 | 8.3]52.70| 3.50 | 8.3| 44.14] 23.02 — 8.4] 14.39] 3.07 33.60 | §6.29 
g-2|61.71| 7.07 | 9.3|/52-58| 3-44 | 9.3}43-99| 23.03] 9.4] 13.88] 3.21 33.46] 56.56 
10.2 |60.91] 6.93 [10.3|52.47| 3.40 [10.3/ 43.85} 23.05 J 10.4) 13.40] 3.34 33-36 | 56.81 
11.2]60.14] 6.82 [11.3] 52.37! 3.37 [11.3] 43-72 | 23.09 [11.4|12.96| 3.49 33.28] 57.06 
¥2.2]59-34| 6.71 $12.3]52.26] 3.37 [12.3|43.60| 23.14 §12.4/12.55| 3.65 33.23] 57-31 
13.2] 58.50] 6.62 943.3] 52.15] 3.36 113.3 | 43.47] 23.21 713.4| 12.13] 3.82 33-19 | 57-59 
14.2157-57| 6.§2 [14.2] 52.03] 3.37 114.3] 43.33] 23.28 f14.4/11.68| 4.01 33-141 57-89 
15.2|56.§59| 6.48 [15.2]514.89| 3.36 115.3/ 43.17] 23.35 115.4] 11.17] 4.21 33-06} 58.20 
16.2]55.55| 6.26 116.2|51.75| 3.33 [16.3] 42.99] 23.40 116.4| 10.60/ 4.40 32.95 | 58.53 
17.2] 54.51 | 6.09 ['17.2/51.60| 3.28 117.3] 42.81 | 23.43 117.4| 9.98] 4.58 32.79] 58.86 
18.2} 53-51] 5-89 118.2/51.45| 3.20 §18.3| 42.62! 23.43 118.4] 9.32] 4.74 32.59 | 59.20 
19.2] 52.57| 5.67 919.2] 51.31] 3.10 119.3 | 42.45| 23.40]19.4| 8.65] 487 32.36] 59.51 
20.2!151.72| §.44 § 20.2! 51.18] 2.97 [20.3 | 42.28] 23.35 120.3} 7.98] 4.97 32.10] 59.80 
21.21 50.94] 5.22 [21.2/51.06| 2.84 [21.3/42.12| 23.29 $21.3] 7.35] 5.06 31.86 | 60.07 
22.2] §0.22] 5.00 122.2) 50.94] 2.72 [22.3] 41.97| 23.23 [22.3| 6.76] 5.13 31.62 | 60.32 
23.2149.55| 4-81 [23.2| 50.84] 2.61 123.3 | 41.83] 23.19 | 23.3| 6.20] 5.21 31.40| 60.56 
31.21 | 60.80 


24.2|48.89| 4.62 [24.2] 50.74] 2.51 124.3|41.70| 23.15 124.3] 5.68] 5.29 


25.2} 48.20] 4.44 §25.2/50.64| 2.43 125.3| 41.56] 23.12 325.3) 5.16] 5.40 31.02 | 61.05 








26.21 47.48] 4.28 126.2|50.53| 2.36 [26.3 | 41.43] 23.11 [26.3] 4.65] 5.50 30.85 | 61.30 
27.2| 46.72] 4.12 §27.2|50.42| 2.28 [27.3/41.28| 23.09 127.3| 4.12] 5.62 30.68 | 61.56 
28.2 | 45.92] 3.9§ | 28.2/ 50.30] 2.21 | 28.2 | 41.13] 23.09 128.3} 3.57] 5-74 30.50; 61.84 
2y.2 | 45.08] 3.76 [29.2/ 50.18] 2.13 | 29.2 | 40.97] 23.07 129.3] 2.97| 5.86 30.31 | 62.13 
30.2 | 44.22] 3.56 130.2| 50.05] 2.03 [30.2 | 40.81 | 23.04 130.3] 2.33] 5.98 30.08 | 62.43 
31.2 |43.36| 3.32 [33.2149.92|] 1.9% 931.2] 40.64| 23.00} 31.3| 1.67} 6.09 29.82 | 62.73 
32.1} 42.52] 3.07 |32.2/49.79| 1.76 [32.2 | 40.46] 22.92 [32.3| 0.96] 6.18 4] 29.53 | 63.04 
52.17. +52.17 6.94 +6.87 8.21 +8.15 31.56 +31.55 23.55 +23.53 , 


82 r1™ 46*.151 gh 24™ 46°.516] 10° 20 34°.492] 12° 14" 26%.979] 15° 47 59°.30 
+88° 53’ 44/741 [+81° 42’ 44/7.16 [+83° 0” 677.83 | +88° 10’ 55’..87 | +87° 34’ 6/’.01 
[Eph 13] 


268 JUNE, 19138. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119. | 1 H. Draconis. 
Mag. 7.0 Mag. 4.6 


——_—_— ee 
Mean Right | Dectina Mean| Right |Declina-4 Mean| Right |Declina 


lar, Ascen-| tion [Solar|Ascen-| tion 


Date.| sion. | North. [Date.| sion. | North. [Date. 














hm o + h m o UF 
June| 8 11 |+88 53] June] 9 24 |+81 42 
8 of 8 ae 


1.1 | 42.52 | 63.07 | 1.2] 49.79 | 61.76 
2.1/ 41.73 | 62.81 | 2.2 | 49.66] 61.59 
3.1 | 41.02 | 62.53 | 3.2] 49.54] 61.41 
4.1 | 40.41 | 62.24] 4.2 | 49.43 | 61.20 


5.1 | 39.88 61.96 5.2 | 49.33| 61.00 
6.1 | 39.44| 61.69 | 6.2 | 49.24 | 60.79 
7.1 | 39.02 | 61.45 | 7.2] 49.16| 60.62 


8.1 | 38.59 | 61.22 | 8.2] 49.08] 60.46 | 


9.1 | 38.13 | 61.00 | 9.2 | 49.00] 60.31 
10.1 | 37-59 | 60.79 | 10.2 | 48.91 | 60.18 
11.1 | 36.98 | 60.57 [11.2 | 48.81 | 60.04 
12.1 | 36.34 | 60.32 [12.2 | 48.70] 59.88 


13.1 | 35-68 | 60.04 113.2 | 48.59] 59.70 
14.1 | 35.04 | 59-73 [14.2 | 48.47] 59.49 
15.1 | 34.46] 59.41 115.2 | 48.36| §9.26 
16.1 | 33-99 | 59.08 | 16.2 | 48.26] 59.00 


17.1 | 33.58 | 58.74 117.2 | 48.17] 58.73 
18.1 | 33.25 | 58.42 [18.2] 48.10] 58.47 
19.1 | 32.99] 58.12 [19.1 | 48.03 | 58.22 
20.1 | 32.741 57.82 | 20.1 | 47.97 | 57-99 


21.1] 32.50] 57-55 121-1 | 47-91 | 57-77 
22.1 | 32.22| 57.28 [22.1 |] 47.85 | 57.55 
23-1 | 31-90) 57-02 | 23.1] 47-77 | 57-35 
24.11 31.57| 56.77 124.1 | 47.71 | 57.16 


25.11 31.19] 56.49 125.1 | 47.63 | 56.96 
26.1 | 30.80} 56.21 | 26.1 | 47.55 | 56.74 
27.1 | 30.39 | 5§-90 ] 27.1] 47.46| 56.50 
28.1 | 29.99 | 55.57 [28.1 | 47.37 | 56.24 


29.1 | 29.63 | 55-23 $29.1 | 47-28) 55.95 
30.1 | 29.34 | 54.87 130.1} 47.21 | 55.67 
3I-T | 29.15 | 54-50 J 31.1 | 47-14) 55-35 


§2.08 +52.07 6.94 +6.87 
82 11™ 46%.151] 9° 24™ 46°.516 
488° 53’ 44/".4n 9 +81° 42’ 44/716 



















































30 H. Camelop. Bradley 1672. [Groombridge 2988. 
Mag. 5.3 Mag. 7.2 
M Right | Decii- 
Solar|Ascen-| tion - i Solar | Ascen- | nation 
sion. | North. th. sion. | North. 
hm h m h m o 8 
June| 10 20 |+83 of Jume| 12 14 /+88 11 15 5§|+87 34 
8 A 8 fe 8 ee 
1.2 | 40.46 | 22.92 | 1.3] 60.96| 6.18 29.53} 3.04 
2.2 | 40.29 | 22.82 | 2.3 | 60.23] 6.25 29.20} 3.32 
3.2 | 40.12, 22.70] 3.3] 59-50] 6.30 28.84} 3.59 
4.2 | 39.96] 22.57 | 4.3| 58.80] 6.31 28.47| 3.83 
5.2] 39.82] 22.42 | 5.3/ 58.13] 6.32 28.11] 4.04 
6.2 | 39.69] 22.28 | 6.3/57-51] 6.31 27.76| 4.23 
7.2|39.57| 22.1§ | 7.3| 56.94] 6.30 27.44] 4.41 
8.2 | 39.46] 22.04 | 8.3 / 56.39] 6.30 27-15| 4.59 
9-2 | 39-35] 21-95 | 9-3/55-85| 6.32 26.89} 4.79 
10.2 | 39.22] 21.86 | 10.3 | §5.29| 6.35 26.61 | 5.00 
11.2] 39.08 | 21.78 J 11.3 | 54.70] 6.40 26.33] 5-23 
12.2 | 38.93 | 21.69 |. 12.3 | 54.05 | 6.44 26.03] 5.49 
13.2 | 38.77 | 21.58 113.3 | 53-34] 6.48 25.67| 5.74 
14.2 | 38.60| 21.43 114.3] 52.59| 6.50 25.28] 6.00 
15.2] 38.44] 21.25 115.3/51.82| 6.49 24.85] 6.24 
16.2 | 38.28 | 21.06 [16.3 | 51.08| 6.45 24.39 | 6.46 
17.2| 38.14] 20.85 117.3 | 50.36| 6.39 23.93| 6.66 
18.2 | 38.02 | 20.65 }.18.3 | 49.68] 6.31 23.47| 6.82 
19.2 | 37.90| 20.45 119.3 | 49.03] 6.24 23.05| 6.98 
20.2 | 37.79 | 20.27 | 20.3 | 48.43] 6.17 22.64! 7.12 
21.2| 37.68] 20.09 J 21.3 | 47.86| 6.10 22.26| 7.26 
22.2| 37.57] 19-93 422.3 | 47.30| 6.04 21.89| 7.41 
23.2| 37.47| 19.77 123.3 | 46.72] 6.00 21.54] 7-57 
24.2137 35| 19-62 124.3 | 46.14| 5.96 21.19] 7.74 
25.2] 37-23| 19.46 [25.3 | 45-52] 5.93 20.82! 7.93 
26.2] 37.10| 19.30 § 26.2 | 44.87] 5.90 20.42| 8.12 
27.2 | 36.96] 19.12 §27.2| 44.18] 5.86 20.00| 8.31 
28.2 | 36.83 | 18.92 | 28.2 | 43.46| 5.80 19.54| 8.51 
29.2 | 36.70| 18.69 | 29.2 | 42.73] 5.72 19.04/ 8.69 
30.2 | 36.57] 18.44 1 30.2141.99| 5.61 18.52] 8.85 
36.44| 18.18 131.2] 41.27] 5.48 17.99| 8.98 





8.21 


10% 20" 34°.492 
6''.83 


+83° oO! 
[Eph 13] 















31.58 +31.56 
128 14™ 26°.979 
+88° 10’ 55/'.87 


+8.15 





+87° 34’ 








23.57 +23.55 
15° 4™ 59°.30 


6’' o: 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 










Mean| Right |Decli Mean| Right | Decli- 
Solar; Ascen-| tion [Solar|Ascen-| nation 
Date.| sion. | North. [Date.| sion. | North. 
















































bh m ° t 
9 24 |+81 424 July| 10 20 |+83 of July +87 34 
3 oe 
1.2| 36.44] 18.18 J 1.2) 41.27 | 65.48 8.98 
2.2 | 36.33] 17.90 | 2.21 40.59] 65.32 9.10 
3.1 | 36.25] 17.62 | 3.21 39.95 | 65.17 9.19 
4.1 | 36.17] 17.35 | 4-2 | 39.37 | 65.00 9.26 
5.1] 36.09] 17.10 5.2| 38.83 | 64.85 9.32 
6.1 | 36.02 | 16.87 | 6.2 | 38.32} 64.71 9.39 
7.1|35.95| 16.65 | 7.2} 37.78| 64.58 9.48 
8.1} 35-86) 16.44 | 8.2] 37.22 | 64.47 9.58 
9-1] 35.76] 16.23 | 9.2 | 36.62 | 64.36 9.70 
10.1 | 35.65 | 16.00 | 10.2 | 35.98 | 64.26 9.83 
11.1 | 35.53 | 15-74 | 11.2 | 35-30) 64.13 9.96 
12.1] 35.42 | 1§.45 112.2] 34.58| 63.98 10.08 
13.1 | 35-31] 15.14 [13.2 | 33.87 | 63.80 10.19 
14.1 | 35.21] 14.82 }.14.2 | 33.18 | 63.59 10.26 
15.1 | 35.13 | 14.50 [15.2] 32.54] 63.37 10.32 
16.1 | 35.06| 14.17 $16.2 | 31.95 | 63.15 10.35 
17.1 | 35.00| 13.86 [17.2 | 31.40] 62.93 10.37 
18.1 | 34.95 | 13.57 118.2 | 30.90] 62.72 9.36 | 10.38 
19.1 | 34.90 13.29 [19.2 | 30.42] 62.51 8.88 | 10.39 
20.1 | 34.85 | 13.02 J 20.2 | 29.94 | 62.33 8.41 | 10.41 
21.1 | 34.79 | 12.76 21.2| 29.45 62.15 7.94 | 10.45 
22.1 | 34.73 | 12.50 | 22.2 | 28.93 | 61.97 7.47 | 10.49 
23-1 | 34.66] 12.23 23.2 | 28.38 61.79 6.98 | 10.54 
24.1 | 34.59 | 11.95 24.21 27.81 61.62 6.47 | 10.60 
25.1 | 34.51 | 11.66 5-93 | 10.67 
26.1 | 34.43 | 11.34 5.36] 10.72 
27.1 | 34.36] 11.00 $27.2 | 25.94] 60.99 4.75 | 10.75 
28.1 | 34.29 | 10.64 28.2 | 25.32 60.73 4.14 | 10.77 
29.1 | 34.24 | 10.28 | 29.2 | 24.74 | 60.45 3.52 | 10.75 
30.1 | 34.20] 9.91 | 30.2 | 24.21 | 60.16 2.91 | 10.70 
31.1 | 34.17] 9.54 131.2 | 23.72! 59.86 2.33 | 10.64 
32.1 | 34.16] 9.19 32.1 23.28 59.55 1.78 | 10.56 
51.96 +51.95 6.94 +6.87 8.21 +8.15 31.56 +31.54 23.58  +23.56 
82 rr™ 46°.151 g° 24™ 46°.516] 10% 207 34°.4929 122 14™ 26°.979] 155 4™ 59°.30 


+88° 53’ 44/..41 97 +81° 42’ 44/716 §+83° 0’ 6/7.83 7 +88° 10’ 55/787 [| +87° 34’ 6/01 
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er rr 


Groombridge 1119.{ 1H. Draconis. 80 H. Camelop. Bradley 1672. 
Mag. 7.0 Mag. 4.6 Mag. 5.3 Mag. 6.3 




















ee ee 


Mean! Right |/Declina-3 Mean} Right |Declina-]/Mean| Right |Declina-[ Mean) Right |Declina-| Mean) Right | Decli- 
lar|Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion i 
Date.} sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | Nortk. 


rn ee | 


h m - 4 hm o. Uf 


.| 10 20 |+82 59] Aug.| 12 14]+88 10 





ee eee 















b m ° e 
Aug.| 15 4|+87 34 
8 oe 
1.3 | 61.78 | 10.56 
2.3 | 61.27] 10.49 
3-3 | 60.78} 10.42 
4.3 | 60.31 | 10.38 

















oe 


83 
34.16} 69.19 
34.15 | 68.86 
34-14] 68.55 
34.13 | 68.25 


& 
1.1] 23.28] 59.55 
2.1 | 22.89] 59.28 


3-1| 22.51} 59.00 
4.1| 22.11] 58.76 


1.9 | 33-57] 43-66 — 1.0] 46.38) 45.65 
2.9 | 34-09 | 43.38 | 2.0| 46.41 | 45.33 
3-9} 34-55 | 43-10] 3.0] 46.44 | 45.03 
4.9 | 34.95 | 42.80} 4.0| 46.46] 44.73 

























5-9135-29| 42.48 | 5.0] 46.47| 44.42 34.10! 67.95 | §.1| 21.67] 58.53 | 5-3] §9.81 | 10.35 
6.9 | 35-61 | 42.1§ | 6.0/ 46.48] 44.10 I | 34.05 | 67.65 | 6.1/21.18| 58.29 | 6.3] 59.29] 10.34 
7-9} 35-95 | 41.79 | 7-0| 46.48 | 43.77 34.00 | 67.32 | 7.1 | 20.66| 58.04 | 7.3 | 58.73 | 10.33 
8.9 | 36.36] 41.42 | 8.0] 46.48 | 43.42 33-95 | 66.97 | 8.1] 20.11 | 57.77 | 8.2] 58.14] 10.32 










33-91 | 66.60 
33-88 | 66.22 
33.85 | 65.82 
33-84} 65.43 


9.1 | 19.54| 57-48 
10.1 | 19.01 | 57.17 
11.1 | 18.50) 56.84 
12.1 | 18.07] 56.50 


9-9 | 36.85 | 41.04 | 9.0| 46.49 | 43.04 
10.9 | 37-44| 40.66 ] 10.0] 46.51 | 42.65 


11.9] 38.12 | 40.29 J 11.0} 46.54 | 42.25 
12.9 | 38.86| 39.96 J 12.0] 46.58 | 41.86 


9.2] 57-52 | 10.30 
10.2 | §6.89 | 10.24 
11.2 | 56.26! 10.16 
12.2] §5.66| 10.05 





















13.1 | 17.67 | 56.15 
14.1 | 17.33} 55.81 
15.1 | 17-00] 55.49 
16.1 | 16.69 | 55.18 


13.0 | 33-85 | 65.04 
14.0 | 33.86 | 64.67 
15.0; 33.87 | 64.32 
16.0 | 33-89 | 63.99 


13.9} 39.61 | 39.63 [12.9 | 46.62 | 41.49 
14.9 | 40.35 | 39.34 113-9 | 46.68! 41.14 
15-9 | 41.05 | 39.05 114.9] 46.741 40.80 
16.9| 41.70] 38.78 115.9] 46.79] 40.48 


13.2155-09| 9-92 
14.2154-55| 9-79 
15.2|54.03| 9.66 
16.2 | 53-53| 9-53 












17.1 | 16.38] 54.88 
18.1 | 16.06] 54.59 
19.1 {15.71 | 54.31 
20.1 115.32] 54.03 


17.0] 33:90 | 63.67 
18.0 | 33.92 | 63.35 
19.0 | 33-93 | 63.04 
20.0 ! 33.92 | 62.71 


17.9 | 42.32 | 38.50 1 16.9 | 46.84| 40.18 
18.9] 42.90 | 38.21 [17.9 | 46.88 | 39.87 
19.9 | 43-45 | 37.92 [18.9 | 46.92 | 39.56 
20.9 | 44.01 | 37.60 19.9 | 46.96 39.24 


17.2) $3-04| 9-42 
18.21 52.56] 9.32 
19.2/52.08] 9.24 
20.2151.56] 9.16 






















21.2}]51.02} 9.08 
22.2] 50.45] 9.00 
23.2149.87| 8.91 
24.2|49.27] 8.79 


21.0 | 33.91 | 62.37 
22.0] 33.90] 62.00 


23.0 | 33.88 | 61.63 
24.0 | 33.88 | 61.24 


21.9 | 44.60 | 37.28 [20.9 | 46.99 | 38.91 
22.9 | 45.24 | 36.94 [21.9 | 47.02] 38.56 
23-9 | 45-93 | 36.59 } 22.9 | 47.06] 38.19 
24.9 | 46.70| 36.24 [23.9 | 47.111 37.81 


21.1) 14.93 | 53-74 
22.1/14.50| 53.43 
23.1 | 14.07 | 53.10 
24.1} 13.64 | 52.75 






















25.0| 33.89 | 60.84 
26.0 | 33-91 | 60.43 
26.9 | 33.96| 60.01 


27.9 | 34.01 | 59.61 


25.2|48.66| 8.65 
26.2] 48.06| 8.47 
27.2|47.48] 8.28 
28.2|46.94| 8.07 


25.11 13.24] §2.38 
26.1 | 12.90| 52.00 
27.1 | 12.60/ 51.60 
28.1) 12.34] 52.21 


25-9 | 47-56 | 35.90 24.9 | 47.16 37-42 
26.9 | 48.51 | 35-57 [25-9 | 47-23 | 37-03 
27.9} 49.50] 35.27 | 26.9 47-3 36.65 
28.9 | 50.51 | 34.99 [27.9 | 47.40] 36.29 
29.9 | 51-48 | 34.74 18.9 47-50 35-95 
30.9 | §2.40| 34.50 129.9 | 47.59} 35-63 
31.9} 53-25 | 34-25 § 30.9 | 47.67 | 35-33 
32.9 | 54.03 | 34.00 f 31.9 | 47.75 | 35-02 





















29.1} 12.15 | 50.83 
30.1} 11.98} 50.47 
31.1 [11.82] 50.12 
11.62 


29.2|46.44| 7.86 
30.2] 45.96] 7.65 
31.21 45.49| 7.46 
32.2 | 45.04 7-30 


28.9 | 34.07 | 59.24 
29.9 | 34.14] 58.88 
30.9 | 34.20| 58.54 
31.9 | 34.25 | 58.22 















§1.82 +51.81 6.94  +6.86 
85 r1™ 46°.151 9° 24™ 46°.516 
+88° 53’ 44//.41 5 +81° 42’ 4477.16 


8.21 +8.15 
10° 20" 34°.492 
+83° 0’ 6/'.83 
[Eph 13] 


23.58  +23.56 


15" 4™ 59°.30 
+87° 34’ 6/01 


31.52 +31.51 
125 14" 26*.979 
+88° 10’ 55/'.87 






Groombridge 1119. 
Mag. 7.0 





Mean! Right |Declina 


Solar | Ascen- 
Date.| sion. 


tion 
North. 








h m ° ? 
8 11 [+88 53 
34-00 
33-72 
33-43 
33.11 


Sept. 
8 
54-03 
54-78 
55-53 
56.34 


1.9 
2.9 
3-9 
4.9 


32.78 
32.46 
32.15 
31.86 


5-9 
6.9 
7-9 
8.9 


57-23 
58.21 


59.26 
60.38 


61.51 
62.63 
63.73 
64.78 


31.60 
31.36 
31.15 
39.94 


9-9 
10.9 
11.9 
12.9 


65-79 
66.76 
67.70 
68.62 


13-9 
14.9 
15-9 
16.9 


30.74 
30.54 
30.32 
30.09 


69.56 
70.51 
71.52 
72.61 


29.84 
29.58 
29.31 
29.04 


17-9 
18.8 
19.8 
20.8 


21.8 
22.8 
23.8 
24.8 


28.79 
28.54 
28.32 
28.12 


73-78 
75-03 
76.34 
77-65 


25.8 
26.8 
27.8 
28.8 


78.95 
80.21 
81.41 
82.52 


27-94 
27-79 
27.63 
27.48 


29.8 
30.8 
31.8 
32.8 


83.58 
84.63 
85.70 
86.84 


27.31 
27.12 
26.91 
26.68 


51.70 +51.69 
8h y1™ 46°.151 
+88° 53’ 44/7.41 





1 H. Draconis. 
Mag. 4.6 


Mean! Right |Declina 


Solar 
Date. 


mept. 


1.9 
2.9 
3-9 
4.9 


5-9 
6.9 
7-9 
8.9 


9-9 
10.9 
11.9 
12.9 


13-9 
14.9 
15.9 
16.9 


17.9 
18.9 
19.9 
20.9 


21.9 
22.9 
23.9 
24.9 


25-9 
26.9 
27-9 
28.9 


29.9 
30.9 
31.9 
32.9 


Ascen- 
sion. 


SEPTEMBER, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







30 H. Camelop. 
Mag. 5.3 


Mean! Right |Declina 
Solar|Ascen-| tion 
Date.| sion. | North. 


tion 
North. 


Bradley 1672. 
Mag. 6.3 


Mean! Right |Declina4 Mean! Right 
Solar|Ascen-| tion [Solar] Ascen- 
Date.| sion. | North. [Date.| sion. 
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Groombridge 2283. 
Mag. 7.2 


Decli- 
nation 
North. 


ES ee ee ee 


hm 
9 24 
8 
47.83 
47.89 
47-95 
48.01 


48.08 


48.17 
48.26 


48.37 


48.48 
48.60 
48.71 
48.82 


48.92 
49.02 
49.12 
49.21 


49.30 
49.39 
49.48 
49.59 


49.71 
49.84 
49.98 
50.13 


50.27 
50.42 
59-55 
50.68 


50.80 


50.90 
§1.02 


51.15 


6.93 


9" 24™ 467.516 
+81° 42’ 44//.16 





























+81 42 
34-72 
34-40 
34-05 
33.68 


h m ° ? 
pt.| 10 20 


8 
34.28 
34-32 
34-34 
34.36 


1.9 
2.9 
3-9 
4.9 


33-30 
32.91 
32-54 
32.18 


34-39 
34.43 
34-49 
34.56 


5:9 
6.9 
7-9 
8.9 


34.64 
34-72 
34.81 
34-90 


31.83 
31.52 
31.22 
39.93 


9-9 
10.9 
IT.9 
12.9 


30.65 
39.37 
30.09 
29.79 


34.98 
35-05 
35.12 
35.18 


13.9 
14.9 
15-9 
16.9 


29-47 
29.15 
28.81 
28.46 


35-24 
35-30 
35-37 
35-45 


17-9 


35-54 
35-64 
35-76 
35.89 


28.11 
27-77 
27-45 
27.15 


26.87 
26.61 
26.36 
26.11 


36.02 


36.14 
36.26 


36.37 


36.47 
36.56 
36.65 
36.75 


25.84 
25.56 
25.27 
24.96 
+6.86 8.20 +8.14 
108 207 = 34°.492 
+83° 0 6/'.83 
[Eph 13] 





hm o 7 hm 
112 14/+88 10Bept. 15 4 

Ss ae 
11.62] 49.78 
11.38} 49.46 
II.1¥O| 49.13 
10.78 | 48.79 


3 
45.04 
44.57 
44.05 
43.51 


1.2 
2.2 
3.2 
4.2 


48.42 
48.03 
47.64 
47-22 


10.45 
10.12 
9.83 
9.60 


2142.94 
42.36 
41.77 
41.21 


46.81 


46.40 
46.00 


45.62 


40.68 
40.18 
39-72 
39.28 


9.42 
9.29 
9.22 
9.16 


9.2 
10.2 
11.2 
12.2 


38.86 
38.45 
38.03 
37.61 


9.10 
9.03 
8.93 
8.81 


45.27 
44.91 
44-57 
44.23 


13.1 
14.1 
15.1 
16.1 


8.67 
8.51 
8.32 
8.15 


37.16 
36.69 
36.20 
35-70 


43.88 
43-53 
43.16 
42.77 


17.1 
18.1 
19. 
20.1 


21.1 
22.1 
23.1 
24.1 


35.18 
34-66 


34.16 
33-71 


7-99 
7.88 
7.82 
7.82 


42.35 
41.93 
41.50 
41.06 


40.64 
40.22 
39.83 
39-47 


7.87 
7-96 
8.06 
8.15 


25.1 
26.1 
27.1 
28.1 


33-29 
32.91 
32.57 
32.24 


8.20 
8.18 
8.15 


8.09 


31.88 
31.50 
31.08 
30.65 


39.12 
38.77 
38.40 
38.02 


29.1 
30.1 
31.1 
32.1 
31.47 +31.45 23.56 
125 14™ 26.979 


+88° 10’ 55/'.87 | +87° 34’ 


+87 33 
ae 
67.30 
67.13 
66.98 
66.84 


66.67 
66.50 
66.29 
66.06 


65.82 
65.56 
65.30 
65.05 


64.80 
64.58 
64.36 
64.15 


63-94 
63-74 
63.53 
63.30 


63.05 
62.77 
62.46 
62.14 


61.81 


61.49 
61.17 
60.88 


60.61 
60.36 
60.10 
59.84 


423.54 
15" 4™ 59°.30 


6’’.or 


202 OCTOBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 



















1 H. Draconis. 
Mag. 4.6 


80 H. Camelop. 
Mag. 5.3 


Groombridge 1119. 
Mag. 7.0 



















Mean) Right |Declina-]Mean| Right | Decli- 
Solar|Ascen-| tion [Solar! Ascen- | nation 
.| sion. | North. [Date.| sion. | North. 


Mean} Right | Declina 
Solar|Ascen-| tion 
Date.| sion. | North. 


Mean| Right |Declina 
Solar} Ascen-| tion 
Date.) sion. | North. 


Mean| Right |Declina 
Solar |Ascen-| tion 
Date.| sion. | North. 
























h m ° , 
.] 12 14. }+88 10 


9 oe 
8.09 | 38.02 
2.9| 8.02] 37.63 


3-9] 7-99| 37-21 
4.9| 8.01] 36.78 


hm °o e 


Oct.| 15 4|+87 33 






§ 
1.1 | 31.08 | 60.10 
2.1} 30.65 | 59.84 
3-1} 30-19 | 59-57 
4.1 | 29.72} 59.26 









5.1] 29.28] 58.93 
6.1 | 28.88 | 58.60 
7.1 | 28.51 | 58.24 
8.1 | 28.19] 57.88 


5.9| 8.08| 36.34 
6.9| 8.22] 35.91 
7-9| 8.39] 35-49 
8.9] 8.59] 35.10 









9.1 | 27.88] 57.52 
10.1 | 27.60| 57.17 
11.1 | 27.34| 56.84 
12.1 | 27.08] 56.52 


9.9} 8.81) 34.72 
10.9} 9.02] 34.34 
11.9} 9-23) 33-99 
12.9| 9-39) 33-65 










13.1 | 26.81 | 56.21 
14.1 | 26.53] 55-91 
15.1 | 26.22] 55.61 
16.1 | 25.89] 55-31 


13-9| 9-53] 33-30 
14.9| 9-65} 32.94 
15-9| 9-76] 32.59 
16.9| 9.86] 32.22 









17-9| 9.98] 31.83 
18.9 | 10.14| 31.42 
19.9 | 10.34| 31.00 
20.9! 10.59| 30.57 





17.1 | 25.55 | 55-01 
18.1 | 25.20] 54.69 
19.1 | 24.85 | 54.33 
20.0! 24.52 | 53.95 








21.9 | 10.90| 30.16 
22.9| 11.26] 29.77 
23.91 11.64| 29.40 
24.9 | 12.02 | 29.05 


21.0] 24.231 §3.56 
22.0| 23.99] 53.17 
23-0) 23.77 | 52-77 
24-0 | 23.59 | 52-37 











25.9|12.36| 28.72 
26.9 | 12.65] 28.41 
27.9| 12.91} 28.09 
28.9} 13.13] 27.75 


25.0| 23.44] 52.00 
26.0 | 23.31 | 51.66 
27.0| 23.12] 51.33 
28.0] 22.92] 51.01 









29.0 | 22.68 | 50.69 
30.0 | 22.42 | 50.35 


31.0] 22.16] 49.99 
32.0] 21.91 | 49.62 





29-9 | 13-35 27-39 
30.9 | 13.58] 27.03 
31.91 13.84| 26.64 
32.9114.18| 26.24 





















8.20 +8.14 
10° 207 34°.492 
+83° 0” 6/'.83 
[Eph 13] 


51.63 +51.62 
82x 46*.151 
+88° 53’ 44/41 





31.41 +31.40 
12° 14 26*.979 
+88° 10’ 55/'.87 


23.54 +23.52 
15> 4™ 59'.30 
+87° 34’ 6°01 






NOVEMBER, 1918. 273 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


Groombridge 1119.] 1 H. Dsacenis. 80 H. Camelop. Bradley 1672. 
Mag. 7.0 Mag. 4.6 Mag. 5.3 Mag. 6.3 


Right |Dechea-j Mean] Right |Declina-] Mean! Right |Deckina-| Mean! Right |Declina4 Mean! Right | Decli- 
Solar] Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-} tion [Solar|Ascen-| tion 
.| sion. | North. [Date.| sion. | North. |Date.! sion. | North. [Date.| sion. | North. 


h m °o td h m ° , h m ° td h m ° td 
| 8 13/+88 53INov.) 9 24!+81 42 INov.| 10 20 (+82 5QBNov.] 12 14 /|+88 10 























h m o 


OV.:15 4/+87 33 


s eo? s ae Ss ve Ss ot s +? 
5.73) 23-46] 1.8) 55.84| 18.24] 1.8) 41.27] 37.98] 1.9] 14.18| 26.24] 1.0] 21.91] 49.62 
7-19] 23.43 | 2.8| 56.03) 18.06 | 2.8) 41.47] 37-71 | 2.9| 14.55 | 25.86] 2.0/ 21.68] 49.22 
8.661 23.42 | 3.8] 56.221 17.91 | 3.8] 41.67] 37.47 | 3.9] 14.98] 25.49] 3.0/ 21.51 | 48.81 
10.11 | 23.42 | 4.8} 56.42| 17.78 | 4.8] 41.88| 37.25 | 4.9/15.46| 25.13 | 4.0| 21.35| 48.39 
11.50| 23.45 | 5.8| 56.61) 17.67 | 5.8] 42.08/ 37.05 ] 5.9] 13.96| 24.79 | 5.0) 21.25 | 47.99 
12.84] 23.49 | 6.8| 56.79) 17.58] 6.8) 42.27] 36.88] 6.9| 16.44| 24.48 | 6.0| 21.171 47.58 
14.11 | 23.53 | 7-8] 56.97| 17.50] 7.8] 42.46| 36.71 | 7.9/16.91/ 24.19 | 6.9| 21.12 | 47.20 
15-33 | 23-57 | 8.8| 57-14] 17-42 | 8.8] 42.65 | 36.56] 8.9/ 17.36! 23.90] 7.9| 21.08 | 46.82 


8.9 | 21.03 | 46.47 
9.9 | 20.97 | 46.13 
10.9 | 20.90 | 45.81 
11.9| 20.81 | 45.48 


16.50] 23.60 | 9.8| 57.31 | 17-33 | 9-8] 42.82 | 36.401 9.91 17.79] 23.63 
17.66| 23.63 | 10.8 | §7.47 | 17.23 [10.8 | 42.99 | 36.23 [10.9] 18.18] 23.34 
18.81] 23.64 711.8 | §7.63 | 17.13 [11.8 | 43.16| 36.05 J. 11.9| 18.§6| 23.06 
19.99 | 23.64 }.12.7|57-78| 17.01 | 12.8 | 43.33 | 35.86 1 12.9| 18.93 | 22.76 


24.21] 23.63 [13.7] 57-95 | 16.88 113.8] 43.50] 35.66 1 13.9| 19.30] 22.45 
22.50] 23.63 [14.7] 58.12 | 16.75 [.14.8| 43.691 35.45 114.9| 19.69 | 22.13 
23.851 23.64 [15.7 | 58.30) 16.62 115.8 | 43.88) 35.24 115.9 | 20.33] 21.79 
25.24] 23.66 [16.7 | 58.50) 16.51 116.8 | 44.09] 35.04 ] 16.9 | 20.62] 21.44 


12.9 | 20.70] 45.14 
13.9] 20.58 | 44.79 
14.9 | 20.46 | 44.42 
15.9 | 20.36} 44.04 


26.66; 23.72 [17-7 | 58.70) 16.43 [17.8] 44.31 | 34-86 [17.9 | 21.17] 21.11 
28.10] 23.80 | 18.7 | 58.90| 16.36 [18.8 | 44.53 | 34.70 | 18.8 | 21.76] 20.80 
29-49 | 23-91 119.7 | 59-10] 16.32 ] 19.8 | 44.761 34.56 | 19.8 | 22.38] 20.51 
30.80 | 24.02 | 20.7! 59.29 | 16.31 } 20.8! 44.98 | 34.45 | 20.8! 23.00| 20.24 


16.9 | 20.28 | 43.63 
17-9 | 20.26 | 43.21 
18.9 | 20.26 | 42.78 
19.9 | 20.30 | 42.36 





20.9 | 20.38 | 41.97 
21.9| 20.47 | 41.60 
22.9 | 20.54 | 41.25 
23.9 | 20.60 | 40.93 
| 
24.9 | 20.63 | 40.61 
25-9 | 20.62 | 40.27 
26.9 | 20.60 | 39.93 
27-9 | 20.59 | 39-56 


21.7 | 32-03] 24.15 | 21.7 | §9.48| 16.31 1 21.8/ 45.19] 34.37 | 21.8 | 23.61] 19.99 
22.7 | 33-17 | 24.27 § 22.7 | 59.65 | 16.30 | 22.8 | 45.39] 34.28 [22.8 | 24.17] 19.76 
23.7} 34.26| 24.37 | 23.7 | 59.81 | 16.28 1 23.8| 45.57] 34.19 | 23.8 | 24.69] 19.54 
24.7 | 35-32| 24.45 124.7 | 59.97 | 16.24 124.8] 45.75 | 34.09 124.8 | 25.16] 19.30 


25.7 | 36.41 | 24.51 125.7 | 60.13 | 16.19 ] 25.8] 45.93 | 33-95 125-8 | 25.61] 19.05 
26.7 | 37-57| 24.57 | 26.7 | 60.30] 16.12 26.7 | 46.11 | 33.81 [26.8 | 26.07] 18.79 
27.7 | 38.78 | 24.63 | 27.7 | 60.47 | 16.05 | 27.7 | 46.30] 33.66 | 27.8 | 26.56] 18.52 
28.7 | 40.05 | 24.71 | 28.7 | 60.65 | 16.00 [28.7 | 46.50] 33.52 | 28.8 | 27.10| 18.24 


28.9 | 20.60 | 39.19 
29.9 | 20.63 | 38.79 
30.9 | 20.72 | 38.38 
31.9 | 20.84 | 37.98 


29.7 | 41.36] 24.80 | 29.7 | 60.85 | 15.96 | 29.7 | 46.72 | 33-39 | 29.8 | 27.68 | 17.96 
30.6 | 42.67 | 24.93 1 30.7 | 61.05 | 15.94 | 30.7 | 46.94] 33-29 1 30.8 | 28.32| 17.69 
31.6] 43.96| 25.08 [31.7 | 61.241 15.95 131-71 47-17] 33-21 131.8 | 29.00] 17.43 
32.6 | 45.21 | 25.25 | 32.7 | 61.43 | 15.99 132.7 | 47-40} 33.16 | 32.8 | 29.70/ 17.21 





51.62 +51.61 6.93 +6.86 8.20 +8.14 31.36 +31.35 23.51 +23.49 

829 1™ 467.151] 9% 247 46°.516] 10" 20™ 345.492] 125 14™ 26°.979] 15° 4™ 59%.30 

+88° 53’ 44!'.41 +81° 42! 44’'.16 +83° oO’ 6''.83 +88° 130’ 55/'.87 +87° 44! 6" or 
I913——18 {Eph 1a] 


274 DECEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
’ FOR THE UPPER TRANSIT AT WASHINGTON. 






80 H. Camelop. 
Mag. 5.3 


Solar] Ascen-| tion 


North. .| sion. | North. [Date.| sion. | North. 




























































































































h m hm o 8 
Dec.| 10 20|/+82 59 15 4|+87 33 

r ae 8 oe 
15-95 | 1.7] 47-17] 33-21 | 1.8] 29.00! 17.43 20.84 | 37-98 
2.7] 1.43 | 15.99 f 2.7}47-40| 33.16] 2.8] 29.70] 17.21 21.00| 37.59 
3.7] 1.62 | 16.05 | 3.7} 47.62] 33.11 | 3.8] 30.40| 17.01 21.19 | 37.21 
4.7| 1.79 | 16.11 Ff 4.7| 47.84) 33-09 | 4.8] 31.09| 16.83 21.39] 36.86 
5.7| 1.96 | 16.18} §.7|48.04| 33.09] 5.8] 31.76) 16.67 21.60] 36.52 
6.7] 2.12 | 16.25 | 6.7 | 48.23] 33.08 | 6.8] 32.40| 16.51 21.80| 36.21 
7.7| 2.28 | 16.31 f 7.7} 48.42] 33.07 | 7.8) 33.01 | 16.36 21.98 | 35.90 
8.7] 2.43 | 16.36] 8.7) 48.61| 33.05 | 8.8| 33.59] 16.20 22.15 | 35.61 
9.7] 2.58 | 16.40] 9.7 | 48.79] 33.03 } 9.8/1 34.15] 16.04 22.29 | 35.30 
10.7] 2.73 | 16.44 [10.7 | 48.96| 32.99 | 10.8 | 34.70] 15.87 22.42 | 34.99 
11.7] 2.89 | 16.46 [11.7] 49.15 | 32.94 111.8 | 35.26| 15.69 22.54| 34.68 
12.7] 3.06 | 16.49 [12.7 | 49.34] 32.89 112.8 | 35.87| 15.50 22.68 | 34.34 
13.7] 3-24 | 16.53 113.71 49-55 | 32-85 113.8 | 36.51] 15.29 22.84 | 33.98 
14.7] 3.42 | 16.58 114.7 | 49.77 | 32.82 114.8 | 37.21] 15.10 23.04 | 33.64 
15.7| 3-60 | 16.67 $15.7] 50.00] 32.81 115.8 | 37.95 | 14.91 23.27 | 33.24 
16.7| 3.78 | 16.78 | 16.7 | §0.23 | 32.83 [16.8 | 38.73 | 14.76 23.54| 32.88 
17.71 3.96 | 16.91 717.7| §0.45| 32.87 117.8 | 39.521 14.63 23.85 | 32.54 
18.6) 4.13 | 17.06 [18.7 | 50.67 | 32.94 118.8 | 40.29] 14.52 24.19 | 32.22 
19.6| 4.29 | 17.21 | 19.7| 50.87 | 33.02 119.8 | 41.03] 14.45 24.52 | 31.92 
20.6! 4.43 | 17.36 | 20.7 | 51.05 | 33.10 | 20.8 | 41.71] 14.38 24.83 | 31.65 
21.6| 4.57 | 17.48 [21.7] 54.22] 33.16 $21.8 | 42.34] 14.31 25.12{ 31.41 
22.6] 4.70 | 17.§9 [22.7] 51.39] 33.21 § 22.8 | 42.93] 14.23 25.38 | 31.15 
23.6| 4.83 | 17.69 123.7] 51.55 | 33.24 [23-8 | 43.52] 14.13 25.60] 30.89 
24.6] 4.97 | 17.77 124.71 51-72| 33-26 124.8 | 44.11] 14.01 25.82 | 30.62 
25.6] 5.12 | 17.86 125.7] 51.91 | 33.28 125.7 | 44-75] 13.89 26.06 | 30.33 
26.6} 5.28 | 17.96 | 26.7 | 52.11] 33.30 | 26.7 | 45.44] 13.77 26.32 | 30.02 
27.6| 5.45 | 18.08 | 27.7 | 52.31 | 33-35 127-7 | 46.17| 13.66 26.62 | 29.70 
28.6; 5.61 | 18.24 | 28.7] 52.52} 33.43 | 28.7 | 46.93 | 13.56 26.96 | 29.38 
29.6] 5.77 | 18.42 [29.7 | 52.73 | 33-53 | 29-7 | 47-74 13.50 27.34 | 29.07 
30.6| 5.92 | 18.62 § 30.7 | 52.93 | 33-65 | 30.7 | 48.53] 13.46 27.76) 28.78 
31.6| 6.07 | 18.84 131.7 | 53-12] 33-79 131-7 149-31] 13.45 28.19 | 28.51 
32.6| 6.21 | 19.06 | 32.7 | §3-31 | 33-95 132-7 | §0.06/ 13.44 28.61 | 28.27 
§1.67 +51.66 6.93 +6.86 8.20 +8.14 31.33 +31.31 23.48  +23.46 









15" 4™ 59.30 
+87° 34’ = 6.01 


125 147 26°.979 
+88° 10’ 5§5/'.87 


10° 207 34°.492 
+83° 0” 67.83 
[Eph 13] 


85 1™ 467.151 
+88° 53’ 44’'.41 


9° 24™ 46°.516 
+81° 42’ 44/716 














JANUARY, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





[Eph 13} 
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89 H. Cephei. 
Mag. 5.6 





Solar} Ascen- 





| 
Right | Decli- 


nation 


North. {Date.| sion. | North. 





1.2 
2.2 
3.2 
4.2 


27:33 
26.99 
26.66 
26.31 


§.2 
6.2 
7.2 
8.2 


25-93 
25-54 
25.12 
24.70 


9.2 
10.2 
11.2 
12.2 


24.27 
23.86 
23.46 
23.08 


13.2 


14.2 
1§.2 


22.72 
22.39 
22.07 
16.2 | 21.77 
17.2 
18.2 
19.1 
20.1 


21.48 
21.18 
20.86 
20.51 


21.1 
22.1 
23.1 
24.1 


20.15 
19.77 
19.38 
19.01 


25.1 
26.1 
27.1 
28.1 


18.64 


18.33 
18.05 


17.81 





29.1 
30.1 
31.1 
32.1 


33-1 


17-57 
17-33 
17.09 
16.83 
16.56 


56.82 
56.77 
56.73 
56.71 


§6.67 
56.63 
56.58 
56.80 


56.41 
56.28 
56.15 
55-99 


55.82 
55-66 
55-59 
55-37 


55.24 
55.11 
55.01 
54-90 


54-79 
54-65 
54.48 
54-27 


54.06 


53-83 
53.60 


53-37 


53-17 
52.97 
52-79 
52.60 
52.41 


18.10 +18.07 
23" 27™ 45°.157 
+86° 49’ 39/7.43 


€ Urase Minoris. | 0 Urse: Minoris. | A Ursss Minoris. 76 Draconis. 
Mag. 4.4 Mag. 6.6 Mag. 5.7 
Mean! Right |Declina-[Mean| Right |Declina-} Mean} Right |Declina-] Mean| Right |Declins 
Solar | Ascen i A i Ascen-| tion jSolar|Ascen-| tion 
Date.| sion. i . [Date.| sion. | North. [Date.| sion 
hm hm o 7 h m o 7 
Jan. | 16 54 |+82 10 fJan.| 17 59 |+86 36] Jan.|/19 5|+89 ofjJan.) 20 48 [+82 12 
r} vr s ? 8 oe 8 a 
0.9 | 42.93 | 38.20 57-31 | 38.98 | 1.0] 60.86] 33.67 | 1.1 | 45.99] 39.67 
1.9 | 43.00 | 37.91 57-34| 38.68 | 2.0| 60.55 | 33.40] 2.1145.90| 39.44 
2.9 | 43.06| 37.61 57-35 | 38.38 | 3.0|60.20/ 33.14 ] 3.1] 45.82 | 39.21 
3-9 | 43-10) 37-29 57-34| 38.07 | 4.0) 59.81 | 32.87 | 4.1 | 45.73 | 38.99 
4-9 | 43-14) 36.97 57-31 | 37-76] 5.0) 59.39 | 32-58] 5-1 | 45.63 | 38.75 
5-9 | 43.18 | 36.64 §7-30| 37.42 } 6.0] 58.97 | 32.26] 6.11 45.52) 38.51 
6.9 | 43.24 36.29 57-31 | 37.06 6.9 | 58.58 | 31.92 | 7.1145.41 | 38.24 
7-9 | 43-31 | 35-93 57-33 | 36.69 | 7.9 | 58.25 | 31.57 | 8.1} 45.31 | 37.93 
8.9 | 43.38 | 35-57 57-38 | 36.30] 8.9/ 57.99] 31-19 | 9.1] 45.21 | 37.62 
9-9 | 43.46 | 35.21 57-46 | 35-93 }| 9.9 | 57-81 | 30.82 J 10.1 | 45.13 | 37.30 
10.9 | 43.56] 34.86 57-56| 35-57 | 10.9 | 57-71 | 30.45 J11.2 | 45.05 | 36.96 
11.9 | 43.67] 34.54 §7-68 | 35.21 [11.9 | §7-69 | 30.09 J12.1 | 44.98 | 36.61 
12.9 | 43.78 | 34.23 57-81 | 34.87 | 12.9 | 57-74] 29.74 ] 13-1 | 44.93 | 36.29 
13-9 | 43.88 | 33.96 57-95 | 34-56 [13.9 | 57.82 | 29.41 114.1 | 44.88 | 35.97 
14.9 | 43-98 | 33.69 58.10| 34.25 [14.9 | 57.93 | 29.09 115.0 | 44.83 | 35.67 
15.9 | 44.08 | 33.44 §8.22 | 33-97 159 §8.02 | 28.81 116.0 | 44.79 | 35.39 
16.9 | 44.18 | 33.19 58.33 | 33-70 | 16.9 | 58.07 | 28.53 117-0] 44.75 | 35.12 
17.9 | 44.26] 32.94 58.42 | 33-43 [17-9 | 58.05 | 28.25 [18.0] 44.70] 34.86 
18.9 | 44.34/ 32-69 §8.50| 33.14 | 18.9 | 57.98 | 27.96 119.0 | 44.64 | 34.60 
19.9 | 44.41 | 32.40 §8.58 | 32.83 [19.9 | 57.86 | 27.65 | 20.0| 44.57 | 34.33 
20.9 | 44.50} 32.09 58.66 | 32.50 $20.9 | 57.75 | 27-33 | 21.0 | 44.49 | 34.02 
21.9 | 44.60! 31.77 58.76 | 32.15 | 21.9! 57.68! 26.97 [22.0 | 44.42 | 33.69 
22.9 | 44.71 | 31.44 §8.90| 31.80 22.9| 57.7% 26.60 | 23.0 | 44.36] 33.35 
23.9 | 44.82 | 31.13 §9.06 | 31.44 995s 26.23 | 24.0 | 44.30| 32.98 
24.9 | 44.96| 30.84 59-25 | 31.10 | 24.9 | 58.10} 25.86 25.0' 44.27 32.61 
25.9 | 45.10| 30.57 125.9 | 59.47 | 30.78 125.9 | 58.44] 25.52 | 26.0] 44.24 | 32.25 
26.9 | 45.24] 30.34 [26.9 | 59.70| 30.50 | 26.9 | 58.85 | 25.20 127.0 | 44.23 | 31.91 
27.9 | 45.38 | 30.15 }27.9| 59.93, 30.24 27-9 59-30 24.89 $28.0 | 44.23 | 31.59 
| | 
28.8 | 45.50| 29.96 | 28.9 | 60.13 | 30.02 [28.9 | 59.71 | 24.62 f 29.0 44.23 | 31.29 
29.8 | 45.62 | 29.78 | 29.9 | 60.33 | 29.79 [29.9 | 60.08 | 24.36 1 30.0: 44.23 | 31.00 
30.8 | 45.73 | 29.58 1 30.9 | 60.51 | 29.55 | 30.9 | 60.38| 24.10 31.0 | 44.22 | 30.72 
31.8 | 45.84} 29.37 [31-9 | 60.68] 29.31 131.9 | 60.66| 23.82 1 32.0/ 44.20] 30.43 
32.8 | 45.95 | 29.16 1 32 9 | 60.85 29.04 § 32.9 | 60.94 | 23 52 132.9 | 44.17 | 30.12 
7:35 +7.28 16.91 +16.88 57.77. +57-76 7.38 +7.31 
16° 54™ 50°.519] 18° Oo 19°.30 195 7™ 25%.98 20° 48™ 57°.123 
+82° 10’ 55’".32 J +86° 36’ 51’’.09 [+89° 0’ 397.69 [+82° 12’ 35/’.90 
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& Utsss Mihoris. 
Mag. 4.4 


Mean| Right | Dechna 


tion 
North. 


Solar Ascen- 
Date.| sion. 





fh om o ? 
Feb. 1654 (+82 10 
3 ve 
29.16 
28.93 
28.69 
28.45 


1.8 145.95 
2.8 | 46.07 
3.8 46.20 
4.8 | 46.33 


28.22 
28.01 
27.80 
27.63 


I 
§.8 | 46.48 
6.8 | 46.68 
7.8 | 46.79 
8.8 | 46.96 
9.8 | 47.13 
10.8 | 47.29 
11.8 | 47.44 
29.8 | 47.59 


27.48 
27.94 
27.23 
27.13 


13.8 
24.8 
7g.8 
16.8 


47-73 
47.87 
47.96 
48.11 
17.8 | 48.25 
18.8 | 48.40 
19.8 | 48.96 
90.8 | 48.72 | 26.00 


27.03 
26.91 
26.78 
26.65 


l ' 
21.8 | 48.91: 
22.8 | 40.09 | 
23.8 | 49.26. 
24.8 49-43 


25.89 
25.81 
25.76 
25-73 


25.8 | 49.58 25.72 
26.8 | 49.73, 25.70 
27.8 | 49.86 | 25.67 
28.8 | 50.00! 25.63 





| 
29.8 | 50.15 
30.8 | 50.30 


25.58 
25.52 





7-34 +7.28 
1@ 54™ 50*.519 
+82° 10’ 55’’.32 








FEBRUARY, 1913. 


APPARENT PLACKS OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Urse Minoris. 
Mag. 4.4 


A. Urs Minoris. 
Mag. 6.6 





Right | Deelina: 
Soler) Ascen-| tion 
North. 


76 Dracentiz, 
Mag. 5.7 


ee a eee ee ee es 


h m™m i-} s 
[18 0 /+86 36 
8 oe 
0.85 | 29.04 
1.04 | 28.76 
1.23 | 28.47 
1.45 | 28.18 


1.69 
1.96 


2.25 
2.55 


27.88 
27-59 
27.32 
27 07 


2.85 
3-15 
3-45 
3-73 


76.83 
%.63 
26.45 
26.28 


26.11 
4.23 | 25.94 
4.47 | 25.76 
4.7t | 25.54 


3-99 


4.95 
5.23 | 
$.52 | 
5.85 | 


25.32 
25.08 
24.84 
24.61 


6.20 
6.56 
' 6.93 

7-27 


24.41 
24.24 
24.11 
24.01 


23.91 
23.81 
23.71 
23.60 


7-59 

. 7-990 , 

| 8.20 | 
8.48 


8.76 
30.8 | 9.0 

16.90 +16.87 
18° oOo” 19*.30 
+86° 36’ 51°’.09 


23.47 
23.32 








15.9 
16.9 


17-9 
18.9 
19.9 
20.9 





22.9 | 14.08 


23.9) 15.10 


24.9 ! 16.10 


I 
17.05 
17-92 ' 
18.75 | 


19:58 


25-9 
26.9 
27.9 
28.9 


16.32 
16.11 


29.9 
39.9 


20.37 
21.20 





57-61 +57.60 
19° 7™ 25°.98 
+89° 0” 39'7.69 

{Eph rs] 





30.43 
Jo.12 
29.80 


29-47 


29.12 
28.75 


28.37 
28.00 


5-9 | 44.10 
6.9 | 44.10 
7-9 | 44.11 


27.64 
27.29 
26.95 
26.63 


8.9 | 44.13 
9-9 | 44-16 
10.9 | 44.20 
11.9 | 44.25 


26.34 
26.07 
25.79 
25.52 


12.9 | 4.29 
13-9 | 44.32 
14.9 | 44.35 
15-9 | 44.38 


16.9 | 44.39 
17-9 | 44-40 
18.9 ' 44.41 
19.9 44.43 


25.23 
24.91 
24.57 
24.23 


23.87 
23.51 
23.17 
22.86 


44.48 
44.53 
44.60 
44.68 


20.9 
21.9 
22.9 


23-9 





22.58 
22.31 
22.06 
21.82 


44.76 
44.385 
44.93 
45.00 


24.9 
25.9 
26.9 
27-9 


28.9 
29.9 


45.06 
45.11 


21.56 
21.30 
7.38 +7.31 
20° 48™ 5§7°.123 
+82° 12’ 35’’.90 








1§.65 | 53.75 
15.36 / 51.49 


5.1 
6.1 
7.1 
8.1 


1§.07 | 51.21 
14-80 | 50.93 
1 
14-57 | 50.63 
14-37 | 50.33 
14.18 | 50.03 
1§.03 | 49.76 


9.1 
10.1 
II. 
12.1 


13.88 
13-74 
13.58 
13-40 


13.2 
T4.1 
15.1 
16.1 


49.49 
49.24 
49.02 
48.79 


48.56 
48.32 
48.04 
47-75 


17.1 
18.1 
19.4 
20.1 


13.19 
12.96 
12.73 
12.51 


QI.1 
22.1 
23.1 
24.0 


12.32 
12.16 
12.03 


11.94! 


47-43 
47.09 
46.76 
46.43 


11.88. 46.13 
11.83 45.83 
11.78 | 45.56 
1t.7! | 45.30 


25.0 
26.0 
27.0 
28.0 


29.0! 11.62 | 45.04 


30,0 | 11.51 44.76 


18.09 +18.06 
23° 27™ 45°.157 
+86° 49’ 39''.43 


MARCH, 19138. 217 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


& Uraw Minoris. | O Ura Minoris. | A Usae Minaris. 76 Tmeconis. 
Mag. 4.4 Mag. 6.6 Mag. 5.7 


Mean! Right |Declina Right |Declina@ M 
Solar|Asceu-| tion Ascen-| tion [Solar| Ascen-| tion §Solar|Ascen-| tian 
Date.| sion. | North. [Date.| sion. | North. Date. sion. | North. [Date.| sion. | North. 


hm) ° ’ hm; ° ? 
19 6|/+89 of Mar.| 20 48 }+82 12 
s ea 8 ae 
20.37 | 16.32 | 1.9| 45.11 | 21.30 
21.20) 16.11 | 2.91 45.17 | 21.01 
22.08 | 15.89 | 3.9| 45.23 | 20.71 
23.02 | 15.67 | 4.9| 45.30 | 20.41 


Right |Declina-4 Mean! Right |Declina 

















bh m ° s 
Mar. } 16 54 |+82 10 

S oe 
1.8 | 50.15 | 25.58 
2.8 | 50.30] 2§.§2 
3.8 50.46 | 25.46 
4-8 | 50.62 | 25.40 


h m ° ; 


|18 01+86 36] Mar. 
s oe 

8.76 | 23.47 9 1.9 
9.08 | 23.32 | 2.8 
9.41 | 23.16] 3.8 
9.74| 23.02} 4.8 


10.10 | 22.89 | 5.8 
10.47 | 22.77 | 6.8 
10.86 | 23.65 | 7.8 
11.26| 22.584 8.8 


5.8 | 50.79 | 25-34. 
6.7 | 50.97 | 25.3 
7-7 1 53-3§ | 2§.90 
8.7 | 53-33 | 2§-31 


24.03 | 15-45 | 5-9 | 45.38 | 20.10 
25.11] 15.24 |] 6.9| 45.47 | 19.78 
26.27 | 1§.03 | 7-9} 45-56) 19.47 | 
27.47| 14.86 § 8.9] 45.67 | 19.18 


11.66} 22.52] 9.8 
12.05 | 22.48 1 10.8 
12.42 | 22.47 [11.8 
12.77 | 22.46 112.8 


9.7 | 51.§1 | 2§.36 
10.7 | 51.69 | 25.41 
11.7 | 51-85 | 25.48 
12.7 | 52.00 | 25.55 


28.69 | 14.90] 9.9 | 45.79] 18.90 
29.93 | 14.58 110.91 45.91 | 18.65 
31.09 | 14.47 J 15.9 | 46.03 | 18.43 
32.211 14.38 $12.9 | 46.14 | 18.23 


33-25 | 14.29 113.9 | 46.25 | 18.04 
34.22} 14.20 } 14.9 | 46.35 | 17.84 
35.15] 14.10 915.9 | 46.44] 17.64 
36.07 | 13.98 § 16.9 | 46.52 | 17.42 


13.09 | 23.47 | 13.8 
13.40 | 22.45 114.8 
13.7O} 23.42 [15.8 
14.00 | 22.36 416.8 


13-7 152-15 | 25.62 
14:7 152-29] 25.69 
15-7 | 52-43 | 25-74 
16.7 |52.56| 25.76 


37.01 | 13.84 §17.9 | 46.61 | 17.19 
14.67 | 22.24 118.8 | 38.03 | 13.69 118.9 | 46.70! 16.94 
1§.03 | 22.18 $19.8 | 39.15 | 13.54 [19.9 | 46.81 | 16.68 
15.42 | 22.14 1 20.8 | 40.37 | 13.40 | 20.9 | 44.93 | 16.42 


17-7 |52-70| 25.78 14.33 | 22.30 F 17.8 
18.7 | 52.86)| 25.39 
19.7 | 53-02 | 25.82 


20.7 153-19 | 25.88 





21.8 15-82 22.13 91.8 | 41.66 13.30 [21.9 | 47.07 | 16.19 
23.9 | 16.23) 23.14 22.8 | 42.98 13.22 122.9 | 47.21 | 15.98 
23-7 | 16.61 , 22.20 | 23.8 | 44.28] 13.18 123.9 | 47.35 | 15.80 
24.7 | 16.98 | 22.27 124.8 © 45.53 | 13-15 24-9! 47.49 15.64 
' } | 
25.7|17-32| 22.35 125.8! 46.72 | 13.14 125.9 | 47.63 | 15.51 
26.7 | 17-64 | 22.44 | 26.8 | 47.83 | 13.14 126.9 | 47.77] 15.39 
27.7 |17-94| 22.50 137.8 | 48.89 | 13.13 127.9 | 47.89 | 15.26 
28.7 ” 22.55 | 28.8 | 49.92 | 13.10 | 28.8 | 48,01 | 15.13 


21.7 | 53-36} 2§.97 
23.7 | 53-52 | 26.08 
23-7 153-68 | 26.24 
24.7 153-83 | 26.40 


25-7 | 53-98 | 26.56 
26.7 (54.11 | 26.71 
27.7 154-24| 26.85 
28.7 |} 54.36 | 26.98 


29.7 | 18.56 | 22.60 | 29.8 | 50.95 | 13.06 | 29.8 | 48.13 | 14.97 
30.7 | 18.89 | 22.62 1 30.8 | 52.02] 13.00 § 30.8 | 48.25 | 14.80 
31.7} 19.23 | 22.65 431.8 | 53.14 | 12.94 131.8 | 48.37 | 14.63 
32.7| 19.59 | 22.68 132.8 54.32] 12.88 932.8 / 48.51] 14.45 


29.7 | 54.48 | 27.08 
30.7 | 54-62 | 27.19 
31.7 154.76] 27.30 
32.7 | 54.91 | 27.41 





7-34 +7.28 16.89 +16.86 57.52 +57.52 7.37. +7.30 18.07. +18.04 

16 547 so*.51gf 18" oO” 19%.30 | 19% 7” 25°.98 | 20" 48" 579.1230 23° 27™ 459.157 

+82° 10’ = 55/'.32 | +86° 36’ 51/’.09 | +89° 0’ 39.69 | +82° 12’ 35’%.90 | +86° 49’ 39''.43 
[Eph 13) 


278 APRIL, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON, 
















& Ursee Minoris. | O Urssze Minoris. | A Ursee Minoris. 76 Draconis. $9 H. Cephei. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.6 
Mean Right \Declina Mean) Right |Declina i c Mean Right | Decli- 


Mean| Right 
Solar 


























































Ascen- Solar|Ascen-| tion §Solar| Ascen- Solar | Ascen- ! nation 
Date.| sion. . Date. sion. | North. [Date.| sion. Date.| sion. | North. 
h m | h m h m h m hm o ¢ 

Apr.| 16 54 Apr.!18 o Apr.|19 6/+89 of Apr.| 20 48 |+82 12 | Apr.| 23 27 |+86 49 

8 | s s oa ry (ZA r ve 
1.7 | 54-91 1.7: 19.59 1.8 | 54.32 | 12.88 | 1.8) 48.51 | 14.45 | 1.9] 12.47] 35.33 
2.7 |} 55.06 2.7 | 19.96 2.8} 55.56| 12.83 | 2.8{| 48.65 | 14.27 | 2.9] 12.58 | 35.02 
3.7 |55.21 3-7 | 20.34 3.8 | 56.85 | 12.79 | 3.8) 48.79} 14.10] 3.9] 12.72 | 34.70 
4.7 155.36 4.7 | 20.73 4.81 58.18] 12.78] 4.8) 48.94] 13.95 | 4.9| 12.88 | 34.38 
| 

5-7 | 55-51 5-7. 21.12 5-81 59.53 | 12.78 5.81 49.11 | 13.84 Ff §.9| 13.07 | 34.07 
6.7 | 55.66 6.7 | 21.49 6.8 | 60.88 | 12.80] 6.8! 49.28/ 13.70] 6.9 | 13.30| 33.78 
7-7 155-79 7-7 | 21.84 7-8| 62.18! 12.86] 7.8) 49.45 | 13.61 | 7.9) 13.53 | 33.50 
8.7 | 55.92 8.7 | 22.18 8.7 | 63.42 | 12.93 | 8.8] 49.61 | 13.54 | 8.9] 13.78 | 33.24 
9-7 | 56.03 9-7 | 22.49 9-7 | 64.58 | 13.01 | 9.8 | 49.77] 13.49 | 9.9 | 14.03 | 33.01 
10.7 | 56.13 10.7 | 22.77 10.7 | 65.66 | 13.09 | 10.8 | 49.92! 13.45 1 10.9 | 14.26 | 32.79 
11.6 | 56.23 11.7 | 23.04 11.7 | 66.67 | 13.16 fF rx.8 | 50.06! 13.40 [11.9] 14.47 | 32.59 
12.6 | 56.33 12.7 | 23.31 12.7 | 67.64 | 13.22 12.8 | 50.18 | 13.34 112.9 | 14.66 | 32.39 
13.6 | 56.43 13.7 | 23.57 13.7 | 68.62 | 13.25 [13.8 | 50.30] 13.27 $13.9 | 14.83 | 32.17 
14.6 | 56.54 14.7 | 23.86 14.7 | 69.65 | 13.27 $14.8 | 50.43 | 13.17 114.9 | 15.00] 31.94 
15.6 | 56.65 15.7 | 24.17 15.7 | 70.76} 13.29 | 15.8 | §0.57 | 13-07 [15.9] 15.17 | 31.68 
16.6 | 56.78 16.7 | 24.51 16.7 | 71.95 | 13.32 9 16.8 | 50.72 12.98 | 16.9 | 15.35 | 31.42 
I 

17.6 | 56.91 17.7 | 24.85 | 17.7 | 73-20| 13.37 [17.8| 50.88 | 12.89 [17.9 | 15.59| 31.15 
18.6 | 57.04 18.7 | 25.19 18.7 | 74.48} 13.45 }18.81 51.05 | 12.84 1 18.9] 15.86 | 30.89 
19.6 | 57.15 19.7 | 25-53 19.7 | 75-77 | 13°55 [19.8 | §1.24| 12.80 f19.9 | 16.16 | 30,64 
20.6 | 57.26 20.7 | 25.83 20.7 | 76.99 13.69 | 20.8151.42| 12.80 ] 20.9! 16.48 | 30.42 
21.6 | 57.35 21.7 | 26.11 21.7) 78.14 13.84 $21.8} 51.59] 12.81 [21.9 | 16.81 | 30.22 
22.6 | 57.43 22.7 | 26.36 22.7 79.20 14.00 [22.8 | 51.75 | 12.85 [22.9 | 17.14] 30.05 
23.6 | 57-49 23.7 | 26.60 23-7 80.18 | 14.16 | 23.8 | 51.91 | 12.89 | 23.9] 17.44] 29.90 
24.6 | 57.56 24.7 | 26.82 24.7 | 81.12 | 14.30 | 24.8 | §2.06| 12.93 §24.9| 17.72 | 29.74 





25.8 | 52.19] 12.95 
26.8 | §2.33 | 12.96 
27.8 | §2.47 | 12.96 
28.8 | 52.62 | 12.95 


25.7 ! 82.04| 14:43 
26.7 | 82.97 | 14.55 
27.7 | 83-93 | 14.64 
28.7 ! 84.94 | 14.74 


25-9 | 17.98 | 29.57 
26.9 | 18.22 | 29.40 
27.9 | 18.47 | 29.22 
28.9 | 18.72 | 29.02 


25.6 | 57-64 | 32.72 125.7 | 27.05 
26.6 | 57.72 | 32-95 | 26.7 | 27.29 
27.6 | 57.80) 33-17 | 27-7 | 27-53 
28.6 [57-88 33-40 | 28.6 | 27.78 








29.7 86.00] 14.85 
30.7 | 87.10! 14.96 


31.7 | 88.23] 15.10 


29.8 | §2.77| 12.93 
30.8 | 52.93 | 12.93 
31.8 | 53-10 


29.6 | 57.98] 33.66 | 29.6 | 28.06 


30.6 | 58.07 | 33.92 [30.6] 28.35 
31.6 | 58.16 34.20 931.6 | 28.63 






29.9 | 18.99 | 28.82 

30.9 | 19.27 | 28.62 

31.9| 19.58 | 28.41 
18.06 +18.03 
h m 8 

23° 27 45°-157 

+86° 49’ 39’ .43 






















7-35 +7.28 16.90 +16.87 57:51 +§7-50 
165 54™ so%.s5srg} 18° o 19%.30 f 19" 7™ 255.98 
+82° 10’ 55/'.32 [| +86° 36’ 51’’.09 J +89° 0’ 39’’.69 

[Bok 13] 


7:37 +7.30 
20° 48™ §7'.123 
+82° 12’ 35’’.90 








MAY, 19138. 279 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





€ Ursee Minoris. | O Urse Minoris. | A Ursee Minoris. 76 Draconis. 39 H. Cephei. 
Mag. 4.4 Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 








[ 
Mean} Right |Declina4{Mean| Right |Declina-j]Mean| Right |Declina4j Mean! Right |Declina4Mean| Right | Decli- 
Solar |Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion [JSolar|Ascen-| tion [Solar/|Ascen- | nation 
Date.' sion. | Nortk. -| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. 


CU EEensendtt Tannese (onan En Ln ee ee ee, a 


h m ol? h m o 6¢ h m oUF h m oh U7? 








hmj °° * 


16 54 |+82 10 18 0/+86 36§May|19 7|+89 ofMay| 20 48 |+82 12 [May | 23 27 |+86 49 
ry ve 8 “7 8 a} 8 a ry a 
§8.16| 34.20 28.63 | 27.37 | 1.7|28.23| 15.10] 1.8| 53.10] 12.93] 1.9] 19.58 | 28.41 
§8.25 | 34.50 28.91 | 27.61 § 2.7 | 29.38| 15.26] 2.8| 53.29] 12.96] 2.9] 19.92 | 28.22 
58.34| 34.82 29.18 | 27.88 J 3.7 | 30.54| 15.43 | 3.8] 53.47] 13.01 | 3.9 | 20.27 | 28.04 


58.42 | 35.15 29.43 | 28.16 | 4.7 | 31.65] 15.64] 4.7) 53.64| 13.07 | 4.9 | 20.64 | 27.86 
58.49 | 35-49 
58.54 | 35-83 
58.58} 36.16 
58.62 | 36.47 


29.66 | 28.44] 5.7|32.70| 15.86] 5.7| 53.81 | 13.17 | §.9/ 21.02 | 27.71 
29.86 | 28.73 | 6.7 | 33.66] 16.09 | 6.7/|53.98| 13.28 | 6.9} 21.41 | 27.59 
30.04 | 29.02 | 7.7) 34.53) 16.33 | 7-7] 54.15 | 13.41 | 7.9| 21.78] 27.49 
30.19 | 29.309 8.7 | 35.30} 16.54] 8.7/54.29| 13.54] 8.8| 22.13 | 27.42 


58.65 | 36.76 
58.68 | 37.02 
§8.72 | 37.28 
58.77 | 37-54 


30.34 | 29.569 9.7| 36.01 | 16.74 1 9.7| 54.42] 13.66} 9.8] 22.45 | 27.35 
30.48 | 29.79 [10.7 | 36.71 | 16.93 [10.7 | §4.54| 13.77 [10.8 | 22.75 | 27.27 
30.64 | 30.08 J 24.7 | 37.43 | 17-10 111.7 | 54.67] 13.85 [11.8 | 23.04 | 27.17 
30.81 | 30.22 9.12.7 | 38.20] 17.26 [12.7 | 54.81 | 13.92 [12.8 | 23.33 | 27.07 


58.82 | 37.80 
58.88 | 38.09 
58.94 | 38.40 
58.99 | 38.74 


31.01 | 30.45 | 13.7 | 39.05 | 17.42 113.7 | 54.95 | 13.98 113.8 | 23.63 | 26.94 
31.22| 30.70 [14.7 | 39.98] 17.59 1 84.7/55.10| 14.06 [14.8 | 23.96 | 26.81 
31.43| 30.97 [15.6] 40.94 | 17.80 915.71 55.26] 14.15 }15.8 | 24.32 | 26.68 
31.64 | 31.26 | 16.6/ 41.91 | 18.04 [16.71 55.43 | 14.27 16.8 | 24.71 | 26.56 


59-93 | 39-09 
59.06 | 39.46 
59.06 | 39.83 
§9.06 | 40.18 


31.81 | 31.59 [17.6 | 42.83 | 18.29 [17.7 | 55.60} 14.42 [17.8] 25.13 | 26.47 
31.96| 31.93 118.61 43.67 | 18.58 118.7 | 55.77 | 14.60 | 18.8 | 25.56 | 26.39 
32.08 | 32.27 [19.6 | 44.40] 18.87 9.19.7 | 55.93 | 14.80 $19.8 | 25.98 | 26.35 
32.18] 32.60 | 20.6| 45.04 | 19.16 [20.7 | §6.07| 15.01 120.8 | 26.39 | 26.33 





59.06 | 40.50 | 21.6 | 32.26/ 32.91 1 21.6| 45.62] 19.44 J 21.7 | 56.20} 15.21 9 21.8 | 26.77 | 26.32 
§9.06 | 40.81 122.6 | 32.34| 33.21 §22.6| 46.15 | 19.70 | 22.7 | 56.33 | 15.39 | 22.8 | 27.12 , 26.32 
59.06} 41.10 J 23.6 | 32.41 | 33.49 123.6 | 46.67 | 19.94 ] 23.7 | 56.45 | 15.57 123.8 | 27.46 | 26.32 
59.07 | 41.38 | 24.6 | 32.49] 33-75 | 24.61 47.21 | 20.17 124.7 | §6.57 | 15.74 | 24.8 | 27.79 | 26.29 


§9.08 | 41.66 | 25.6 | 32.59] 34.01 125.6] 47.80| 20.39 25.7 | 56.69 | 15.88 | 25.8 | 28.12 | 26.25 
59.09 | 41.94 | 26.6 | 32.70| 34.27 | 26.6] 48.43 | 20.61 | 26.7 | 56.82 | 16.03 | 26.8 | 28.45 | 26.21 
59.11 | 42.24 | 27.6| 32.83] 34.54 127.6 | 49.10} 20.84 127.7 | 56.96| 16.18 | 27.8 | 28.80 | 26.16 
59-13 | 42.55 | 28.6 | 32.96; 34.83 | 28.6| 49.81 | 24.08 $28.7 | 57.10] 16.33 128.8 | 29.17 | 26.11 


59.15 | 42.87 | 29.6 | 33.08 | 35.14 129.6) 50.52 | 21.33 129.7 | 57.24! 16.51 129.8] 29.56] 26.06 
59-17 | 43.22 1 30.6 | 33.19 | 35.46 | 30.6] 51.21 | 21.61 1 30.7 57-39 | 16.69 | 30.8 | 29.97 | 26.02 
59-17 | 43.57 131-6) 33.29} 35.80 §31.6| 51.88/ 21.97 131.7 57.54! 16.90 | 31.8 | 30.40 | 26.00 
59-16} 43.94 132.6 | 33.36| 36.15 132.6|52.50| 22.24 32.7 | 57-69 17.14 | 32.8 | 30.84 | 26.01 


a e  - 





—— 





7-35 +7.28 16.90 +16.87 57-58 +57.57 7.37 +7.30 18.05 +18.02 
16" 54™ 50°.519f 18" oO” 19°.30 19° 7™ 25°.98 20" 48™ 579.123 23° 27™ 45%.157 
+82° 10’ § 5§5/’.32 | +86° 36’ 51’’.09 [.+89° 0’ 39°’.69 | +82° 12’ 35’’.90 | +86° 49’ 39/'.43 

[Eph 13) 
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JUNE, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


&€ Urase Minoris. | O Urs Mineoris. 
Mag. 4.4 


Mean| Right |Declina 
Ascen- 


Solar 
Date. 





June 


1.5 
2.5 
3-5 
4-5 


5-5 
6.5 
7°5 
8.5 


9-5 
10.5 
11.5 
12.5 


13-5 
14-5 
15-5 
16.5 


17.5 
18.5 
19-5 
20.5 


21.5 
22.5 
23-5 
24.4 


25.4 
26.4 
27.4 
28.4 


29.4 
30.4 
31-4 


sion. 





hm 


16 54 


8 
59.16 
59-15 
59.11 
59-07 


59-93 
58.98 
58.94 
58.91 


58.89 
58.87 
58.85 
58.83 


58.80 
58.75 
58.69 
58.62 


58.54 
58.46 
58.39 
§8.32 


§8.25 
§8.19 
58.14 
58.09 


58.03 
57-97 
57-9° 
57.83 


57-74 
57-63 
57-52 


7-35 


16" 54™ 
+82° 10 


Mag. 4.4 


tion 
North. 


° , 


+82 10 


43-94 
44.30 
44.66 
44-99 


4§-3° 
45-59 
45-86 
46.12 


46.38 
46.66 
46.96 
47.29 


47.64 
48.00 
48.36 
48.70 


49.01 
49-31 
49.58 
49.84 


590.09 
59-34 
50.60 
50.88 


51.17 
51.47 
51.78 
52.11 


52.43 
52.74 
53-03 


+7.28 
50°.519 
55''.32 


Date. 





Ascen- 
sion. 





hm 


June 18 o 


8 
33-36 
33-41 
33-44 
33-44 


1.6 
2.6 
3.6 
4-5 


3-5 
6.5 
75 
8.5 


33-41 
33-39 
33-37 
33-36 


9-5 
10.5 
11.5 
12.5 


33-37 
33-40 
33-44 
33-48 


13-5 
14.5 
15.5 
16.5 


33-59 
33-49 
33-45 
33-39 


33-29 
33.20 
33-10 
33.00 


17-5 
18.5 
19.5 
20.5 


21.5 
22.5 
23-5 
24.5 


32.92 
32.84 
32-79 
32.74 


32.69 
32.63 
32.56 
32.48 


25-5 
26.5 
27-5 
28.5 


29-5 
30.5 
31-5 


32-37 
32.22 


32.04 


16.92 
18h 


A Uras Minoris. 
Mag. 6.6 


Mean! Right |Declina4d Mean| Right 
Solar 


tion §Solar| Ascen- 


North. [Date. 


< eo 


sion. 





hm 
+86 36] June 19 7 


36.15 
36.51 
36.88 
37-23 


37-55 
37.86 
38.14 
38.40 


38.67 
38.95 
39-25 
39.58 


39-93 
40.30 
40.67 
41.04 


41.39 
41.72 
42.02 
42.31 


42.59 
43.87 
43.15 
43-44 


43-75 
44.08 
44.42 
44-77 


45.12 
45.48 
45.83 


+16.89 
o™ 19°.30 


+86° 36’ 5§1’’.09 


3 
§2.§0 
§3-02 
53-45 
53-78 


1.6 
2.6 
3.6 
4.6 


5-6 
6.6 
7.6 
8.6 


54.02 
§4.a1 
54-43 
54.68 


9.6 
10.6 
11.6 
12.6 


55-00 
55-39 
55-83 
56.28 


13.6 
14.6 
15.6 
16.6 


56.71 
57.06 
57-39 
57-45 


17.6 
18.6 
19.6 
20.6 


57-51 
57-51 
57-49 
57-47 


57-48 
57-52 
§7-61 
57-74 


21.5 
22.5 
23.5 
24.5 


57-89 
58.04 
58.16 
58.23 


25-5 
26.5 
27-5 
28.5 


58.22 
58.41 


57.89 


29-5 
39-5 
31-5 


57-72 


Declina4 Me 


tion 
North. 


° ( 


+89 oOljJune 


22.24 
22.57 
22.91 
23.24 


23.56 
23.85 
24.13 
24.38 


24.63 
24.89 
25.57 
25.48 


25.81 
26.16 
26.52 
26.88 


27.24 
27-57 
27.89 
28.18 


28.47 
28.74 
29.02 
29.32 


29.62 
29.94 
30.28 
30.64 


31.01 
31.39 
31.76 


~ 


+57-71 


19" 7™ 25°.98 
+89° O°’ 39’.69 
[Eph 13] 


76 Draconis. 
Mag. 5.7 






Right 
Solar | Ascen- 
Date.| sion. 


Deciine4 Mean, 
tion 
North. 


89 H. Cephei. 
Mag. 5.6 


| Right 
Ascem- 


Date.| sion. 





h m 


8 
57-69 
57-84 


1.7 
2.7 
3-7 
4-7 


5-7 
6.7 


7°37 


° ? 


20 48 |+82 12] June! 23 


17.14 
17-40 
17.68 
17.96 


18.22 
18.48 
18.72 
18.93 


19.14 
19.35 
19-57 
19.82 


20.09 


20.39 
20.71 


21.04 


21.37 
21.68 


21.98 


22.28 


22.55 
22.81 


23.06 
23.32 


23.60 
23.89 
24.21 
24.54 


24.89 
25.26 


25.63 


+7.31 


20° 48") §7°.123 
+82° 12’ 35/’.90 


In 


t 
30.84 
31.28 
31.70 
32.10 


1.8 
2.8 
3.8 
4.8 


5.8 
6.3 
7.3 
8.8 


33.49 
32.83 
33.16 
33-48 


33.81 
34.16 
34-54 
34-94 


9.8 
10.8 
11.8 
12.8 


35-37 
35-81 
36.25 
36.68 


13-7 
14.7 
15.7 
16.7 


17.7 
18.7 
19.7 
20.7 


37-07 
37-44 
37°77 
38.10 


38.42 
38.75 
39-08 


39-42 


21.7 
22.7 
23.7 
24.7 


39.78 
40.15 
40.56 
40.97 


25-7 
26.7 
27-7 
28.7 


41.38 
41.78 
42.15 


29.7 
30.7 
3.7 


Decii- 


nation 
North. 





° td 


m 
27 |+86 49 


26.01 
26.04 


26.09 
26.17 


26.25 
26.34 
26.41 
26.46 


26.50 
26.53 
26.55 
26.59 


26.64 
26.73 
26.83 


26.97 


27.12 
27.27 
27-43 
27.56 


27.68 
27.80 
27-90 
28.00 


28.11 
28.22 


28.35 
28.50 


28.66 
28.85 


29.07 





18.05 
23° 27m 


+18.02 
45°.157 


+86° 49’ 39°’ .43 


JULY, 1913. 281 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Urass Minoris. | O Uress Minecis. | A Gres Minoris. 76 Deneonis. 90 MW. Cophei. 
Mag. 4.4 Mag. 4.4 Mag, 6.6 Mag. 5.7 Mag. 5.6 
Mean Right |Declina-]Mean| Right )Declina-] Mean| Right |Declinn-] Mean) Right Declina Mean} Right | Decii- 


-| tion [Solar] Ascea-| tion olar| Asces-| tion [Solar|Ascen-| tion [Solar/ Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sian. | North. [Date.) sion. | Norts. [Date.| sion. | North. 





























h m o0lCUt h m o 8+ h m o 7 h m o ? 





July | 16 54 |+82 10 July|19 7 |+8 ofJuly| 20 49 |+82 12 23 27 |+86 49 
8 ” 8 set Py os 8 ” 
1.4 | 57-52 | 53-03 1.5|57-89/| 31.761 1.6] 0.60 | 25.63 42.15 | 29.07 
2.4 157-41 | 53-31 2.5| 57-58] 32.12 | 2.6| 0.65 | 26.00 42.51} 29.30 
3-4 |57-30| 53-54 3:5 | 57-22 | 32.45 | 3-6] 0.69 | 26.36 42.82 | 29.53 
4-4 |57-18| 53-76 4-5 | 56.84 | 32.77 | 4.6] 0.73 | 26.70 43-12 | 29.77 
5-4 | 57-08 | 53.96 5-5 | 56.48 | 33.06 | §.6| 0.75 | 27.02 43-40 | 29.98 
6.4 | 56.98 | 54.15 6.5 | 56.18 | 33.34 | 6.6| 0.78 | 27.32 43-67 | 30.19 
7-4 | 56.90) 54.37 7-5 | 55-95 | 33-62 — 7.6} 0.83 | 27.61 43-95 | 30.36 
8.4 | 56.81 | 54.60 8.5 | 55.78 | 33-91 | 9.6| 0.88 | 27.91 44.26 | 30.53 
9-4 | 56.72) 54.86 9-5 | 55.65 | 34.28 | 9.6} 0.95 | 28.23 44.60 | 30.71 
10.4 | 56.63 | 55.14 10.5 | 55-50] 34.87 | 10.6} 1.01 | 28.57 44.96 | 30.91 
11.4 | 56.52 | 55-43 11.5 | 55-30] 34.94 [11.6] 1.07 | 28.94 45.34 | 31.12 
12.4 | 56.40| §5.72 12.5 | 55-Gt} 35.31 [12.6| 1.13 | 29.32 45-72 | 31.35 
13.4 | 56.27 | 55.99 13-5 | 54-62 | 35.70 113.6 1.17 | 29.72 46.09 | 31.63 
14.4 | 56.13} 56.24 14.5 | 54-42 | 36.06 §14.6| 1.20 | 30.12 46.42 | 31.98 
15-4 | 55-99 | 56.46 15.5 | 53-55 | 36.41 115.6| 1.22 | 30.50 46.73 | 32.20 
16.4 | 55.85 | 56.66 16.5 | 52.94] 36.73 [16.5 | 1.23 | 30.88 47.00 | 32.49 
17.4 | 55-71 (56.86 17.5 | 52.34} 37-04 917-5] 1.23 | 31.24 47.26 | 32.76 
18.4 | 55-§8| 57.03 18.5 | 51.76] 37.32 $18.5 | 1.23 | 31.58 47.51 | 33.03 
19.4 | §5-46| 57.20 19.5 | 51.22 | 37-60 [19.5 | 1.23 | 31-91 47-75 | 33-28 
20.4 | 55-34 | 57-35 20.5 | 50.73 | 37.88 20.5 | 1.24 | 32.28 47-99 | 33-53 


21.5 | 50.28} 38.16 [21.5 | 1.26 | 32.54 [23.6] 48.25 | 33.76 
22.5 | 49.84 | 38.45 [22.5 | 1.28 | 32.86 [22.6 | 48.52 | 33.99 
23.5 | 49-40| 38.75 123.5] 1.30 | 33.20 123.6 | 48.80 | 34.23 
24-5 | 48.96 | 39.07 [24.5 | 1.33 | 33-56 [24.6 | 49.10 | 34.47 


21.4 |55-23| 57.54 
22.4 |55-12| 57-73 
23-4 | 55.00) 57.94 
24-4 | 54.88 | 58.15 


25-4 | 54-75 | 58.37 
26.4 | 54.61 | 58.56 
27-4 |54-46} 58.81 
28.4 | 54.29 | 59.02 


25-5 | 48.49} 39-41 125.5] 1.36 | 33-92 [25.6 | 49.43 | 34.73 
26.5 | 47-94} 39-75 | 26.5 | 1.38 | 34.30 [26.6 | 49.72 | 35.02 
27-4) 47.31 | 40.11 $27.5] 1.39 | 34.70 127.6 | 50.03 | 35.32 
28.4 | 46.58) 40.46 128.5) 1.38 | 35.12 [28.6 | 50.32 | 35.65 


29-4 | 54.32 | 59.20 
39.3 | $3-95 | 59-35 
31.3 | 53-78} 59.46 
32.3 | 53-621 59.56 


29.4 145-75 | 40.80 $29.5 | 1.36 | 35.53 [29.6 | 50.59 | 35.99 
30.41 44.85 | 41.11 130.5 | 1.33 | 35-93 $30.6 | 50.82 | 36.35 
31.4 | 43.92 | 41.40 131.5 | 1.30 | 36.31 131.6 | 51.02 | 36.70 
32.41 42.98 | 41.67 J 32.5! 1.25 | 36.67 132.6) 51.18 | 37.04 


——__— 





7.35 +7.28 16.93 +156.90 57.88 +57.88 7.38 +7.31 18.06 +138.03 

16" 54™ 50*.519f 18° Of 19%.30 | 19% 7™ 25%.98 | 20° 48™ 57°.123] 23° 27™ 459.157 

+82° 10’ §=5§5’'.32 | +86° 36’ 51’’.09 —+89° 0’ 39/’.69 | +82° 12’ 357.90 9 +86° 49’ 39/'.43 
(Eph 13] 
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€ Ursee Minoris. 
Mag. 4.4 


Declina 
tion 
North. 


Mean/| Right 
Solar | Ascen- 
Date.| sion. 





AUGUST, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Urase Minoris. 
Mag. 4.4 


Mean} Right |Declina 


tion 
North. 


lar| Ascen- 


Date.| sion. 


A Ursse Minoris. 
Mag. 6.6 


Mean! Right 
Solar] Ascen- 
Date. 


tion 
North. 


Ra ed 


h m o 4 
.1 16 54 '+82 10 
8 | mn 
53-62 ' §9.56 
53-47 | 59.66 
53-32 | 59-76 
53-19 , 59.87 
| 
53.05 | 60.00 
52.91 | 60.15 
52.76; 60.33 
52.59 | 60.50 
| 


5:3 
6.3 
7°3 
8.3 


60.65 
60.80 
60.92 
61.01 


9-3 
10.3 
11.3 
12.3 


52.42 
52.24 
52.05 
51.86 


51.68 
51.51 
51.34 
51.18 


61.09 
61.14 


61.18 
61.22 


13-3 
14.3 
15.3 
16.3 


61.27 
61.35 


61.43 
61.51 


17.3 
18.3 
19.3 
20.3 


§1.03 
50.88 
59-74 
50.58 


61.60 
61.71 
61.80 
61.88 


21.3 
22.3 
23.3 
24.3 


50.42 
50.25 
50.07 
49.88 


49.68 
49.48 
49.28 
49.08 


61.94 
61.96 


61.97 
61.96 


25.3 
26.3 
27.3 
28.3 


48.90 
48.73 
48.57 


29.3 | 
30.3 
31.3 


61.93 
61.89 


61.85 


32.3 | 48.41 | 61.84 


+7.28 
50°.519 
55/’.32 


7°35 
16" 54™ 
+82° 10’ 


h m ° , 

Aug. 
s a 
24.91 | §4.31 
24-59 | 54-49 
24.29 | 54.67 
74.00) 54.85 


1.4 
2.4 
3-4 
4.4 


23-73 | 55.06 
23-44 | 55-29 
23-15 | 55-54 
22.83 | 55.80 


5-4 
6.4 
7-4 
8.4 





22.48 
22.12 
21.74 
21.34 


9-4 
10.4 


Il.4 
12.4 


56.05 
56.29 
56.51 
56.70 


56.87 
57-02 
57.16 
57-39 


13.4 
14.4 
15.4 
16.3 


20.95 
20.56 
20.20 


19.85 


17.3 
18.3 
19.3 
20.3 


19.51 
19.18 
18.85 
18.52 


57-44 
57:59 
57°74 
57-92 


18.18 
17.83 
17-45 
17.05 


58.10 
58.29 
58.48 
§8.67 


21.3 
22.3 
23.3 
24.3 


16.62 
16.18 
15.72 
15.28 


58.84 
§8.98 
59.10 
§9.20 


25.3 
26.3 
27-3 
28.3 


14.85 
30.3 | 14-45 
31.3 | 14.05 
32.3 | 13.69 


29.3 59.27 
59-33 
59-40 


59.48 


16.94 +16.91 
188 of 19%.30 
+86° 36’ 517’.09 


18 0|+86 36] Aug. 


8 ae 
42.98 | 41.67 
42.08 | 41.92 
41.27 | 42.17 
40.54 | 42.42 


1.4 
2.4 
3-4 
4-4 


42.68 
42.98 
43-30 
43.62 


39-85 
39.17 
38.44 
37-65 


5-4 
6.4 
7:4 
8.4 


43-96 
44.28 
44.59 
44.87 


36.77 
35-79 
34-72 
33-61 


9-4 
10.4 
11.4 
12.4 


13.4 
14.4 
15.4 
16.4 


32.50 
31.39 
30.32 
29.32 


45.13 
45-37 
45-59 
45.81 


46.03 
46.26 
46.49 
46.74 


28.35 
27.42 
26.51 
25.60 


17.4 
18.4 
19.4 
20.4 


24.66 
23.67 
23-4 | 22.62 
24.4 | 21.47 
| 


21.4 
22.4 


47.01 
47.29 
47.57 
47.84 


48.11 
48.36 
48.59 
48.78 


25.4 | 20.23 
26.4 | 18.90 
27-4 | 17-53 
28.4 | 16.15 





29.4 | 14.81 | 48.95 
30-4 | 13-53 | 49-11 
31.4 12.33 | 49.27 
32.4 11.19) 49.45 


§8.03 +58.03 

19" 7™ 254.98 

+89° oO’ 39°'.69 
[Eph r3] 


76 Draconis. 
Mag. 5.7 


Declina Mean! Right 


Solar] Ascen- 


Date. 


ee nel 


+89 of Aug. 


1.5 
2.5 
3-5 
4-5 


5-5 
6.5 
7°5 
8.5 


9-5 
10.5 
11.5 
12.5 


13.5 
14.5 
15.5 
16.5 


17-5 
18.5 
19.5 
20.5 


21.5 
22.4 
23-4 
24.4 


25.4 
26.4 
27.4 
28.4 


29.4 
30.4 
31.4 
32.4 


7. 


sion. 


61.25 
61.21 
61.18 
61.16 


61. 
61. 
61. 
61. 


14 
13 
13 
12 


61.09 
61.05 
61.00 
60.95 


60.88 
60.81 
60.74 
60.68 


60.62 
60.56 
60.52 
60.48 


60.43 
60.38 
60.32 
60.26 


60.18 
60.09 
59-99 
59.88 


59.76 
59.66 
59.56 
59.48 


38 


88 H. Cephei. 


Mag. 5.6 


Declina-j Mean} Right ; Decli- 


tion 


Solar | Ascen- 


Nortk. [Date. 


° a 


+82 12 | Aug. 


36.67 
37.00 
37-32 
37-64 


37-98 
38.33 
38.70 
39-09 


39-50 
39-91 
40.31 
40.70 


41.06 
41.41 
41.74 
42.06 


42.37 
42.68 
43-00 
43.33 


43.68 
44.05 
44.42 
44.81 


45-19 
45-57 
45-93 
46.26 


46.58 
46.87 
47-15 
47-44 


+7.31 


20° 48™ 575.123 
+82° 12’ 35/’.90 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


9.6 
10.6 
11.6 
12.6 


13.6 
14.6 
15.6 
16.6 


17.6 
18.6 
19.6 
20.6 


21.6 
22.6 
23.6 
24.6 


25.6 
26.5 
27.5 
28.5 


29.5 
30.5 
31.5 
32.5 


, nation 
sion. . 





hm| ° ” 
23 27 |+86 49 
3 ” 
51.18 | 37.04 
51.34 | 37-35 
51.52 | 37.64 
51.71 | 37.93 


§1.92 | 38.22 
§2.16 | 38.51 
52.42 | 38.82 
52.69 | 39.14 


39-50 
39.88 
40.26 


40.64 


52.93 
53.16 
53-35 
53-52 


53.66 


53:77 
53.88 


54.00 


41.02 
41.38 
41.73 
42.07 


54.12 
54.26 
54-40 
54-56 


42.39 
42.71 
43.03 
43-35 


43.69 
44.05 
44.42 
44.82 


§4:73 
54-91 
55.08 
55-25 


55-39 
55-49 
55-56 
55.60 


45-23 
45.64 
46.07 
46.48 


46.87 
47-24 
47-59 
47-93 


55-63 
55-64 
55.67 
55-72 


18.07. +18.05 
23" 27™ 45°.157 
+86° 49’ 39.43 





-—, 


& Urse Minoris. 
Mag. 4.4 


Mean! Right | Declina 
Solar | Ascen-| tion 
Date.| sion. | North. 





| h m c-] ; 
Sept. 

s oe 
48.41 | 61.84 
48.25 | 61.85 
48.08 | 61.89 


47.90 | 61.93 


1.3 
2.3 
3-3 
4.3 


61.96 
61.98 
61.97 
61.93 


5-2 |47-71 
6.2 | 47.52 
7.2 | 47.32 
8.2 | 47.12 








61.88 
61.80 
61.71 
61.62 


46.91 
46.71 
46.54 
46.37 


9.2 
10.2 
11.2 
12.2 





13.2 | 46.20 
14.2 | 46.04 
15.2 | 45.88 
16.2 | 45-72 


61.53 
61.46 
61.39 
61.33 


61.29 
61.25 
61.21 
61.17 


17-2 | 45.56 
18.2 | 45.38 
19.2 | 45.20 
20.2 | 45.01 


21.2 .44.82 
22.2 | 44.62 
23.2 144.41 
24.2 |44.22 


61.09 
60.98 
60.86 
60.71 


60.54 
60.37 
60.19 
60.04 


25.2 | 44.03 
26.2 | 43.87 
27.2 |43.71 
28.2 | 43.55 


29-2 | 43-39) 59-90 
30.2 | 43.23 | 59.78 
31.2 | 43.07 ; 59.68 


16 54 |+82 roiSept.! 18 0 |+86 36 


SEPTEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







O Urse Minoris. 
Mag. 4.4 


Mean: Right |Declina 
Solar Ascen-| tion 
Date. sion. | North. 


Mean! Right 
Solar | Ascen- 
Date.| sion. 


| h m 9 , 








I s oe 
1.3 | 13.69! 59.48 
2.3 | 13-32 | 59-59 
3-3 | 12.95 | 59-72 
4-3112.55 | 59-85 

| | 
§-3| 12.12] 59.99 
6.3 | 11.69 | 60.12 
7.3| 11.22 | 60.23 
8.3] 10.75 | 60.31 


9.3 | 10.29 | 60.37 
10.3| 9.83| 60.41 
11.3} 9.39 | 60.43 
12.3| 8.97. 60.45 


| 
8.56, 60.46 
8.17 | 60.48 
7-79 60.51 
7-41 | 60.55 


13-3 
14.3 
15-3 
16.3 





7.02 ; 60.60 
6.62 | 60.67 
6.20 | 60.74 
5.76 | 60.80 


17.3 
18.3 
19.3 
20.3 


21.2 
22.2 
23.2 
24.2 


5.29 | 60.85 
4.81 | 60.87 
4.32; 60.86 
3.84 | 60.84 





3.37 | 60.78 
2.94| 60.72 
2.51 | 60.66 
2.11 | 60.60 


25.2 
26.2 
27.2 
28.2 


35-25 
33.86 





1.72 | 60.57 
1.32 | 60.55 
0.92: 60.56 


29.2 
30.2 
31.2 


32.52 
31.19 
29.83 


X Urs Minoris. 
Mag. 6.6 


Declina-4 Mean} Right |Declina 


tion 


76 Draconis. 
Mag. 5.7 


Solar 


Ascen- 


tion 


North. [Date.| sion. | North. 


° ’ 


° ? 


+89 oBept.| 20 48 +82 12 


49.45 
49.66 
49.87 
50.10 


59.35 
59.59 
50.82 
51.02 


51.18 
51.34 
51.47 
51-59 


51.71 
51.82 
51.95 
52.10 


52.26 
52.42 
52-59 
52.76 


52.93 
53-08 
53-19 
53-29 


53-35 
53-40 
53-45 
53-59 


53-57 
53-66 


53-77 


‘| 
59.48 
59-41 
59-33 
59.25 


1.4 
2.4 
3-4 
4.4 


5-4 
6.4 
7-4 
8.4 


59-17 
59-07 
58.95 
58.83 


58.70 
58.57 
58.44 
§8.32 


9-4 
10.4 
11.4 
12.4 


58.20 
58.08 
57-97 
57.87 


13.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


57-77 
57-66 
57-55 
57-43 


21.4 
22.4 
23.4 
24.4 


57-30 
57-16 
57.00 
§6.84 


56.67 
56.51 
56.36 
56.23 


25.4 
26.4 
27.4 
28.3: 
29.3 | 56.10 
30.3 
31.3 





vr 
47-44 
47-75 
48.07 
48.42 


48.78 
49-15 
49.§2 
49.86 


50.18 
50.48 
59.77 
§1.03 


51.27 
51.52 
51.77 
52.03 


52.32 
52.61 
52.91 
53.22 


53-53 
53-84 
54.14 
54.40 


54-64 
54.85 
55.05 
55-25 


55-45 


55-98 | 55.68 
55-85 | 55-93 


283 


$9 H. Cephei. 
Mag. 5.6 


Mean) Right 


Solar] Ascen- 
Date. 


— oe hd 9 |! | ne! cr | 


sion. 


sept.| 23 27 


8 
55-72 
55.80 
55-91 
56.02 


1.5 
2.5 
3.5 
4-5 


56.12 
56.21 


56.27 
56.30 


5:5 
6.5 
75 
8.5 


56.29 
56.26 
56.22 


56.17 


9-5 
10.5 
11.5 
12.5 


56.13 
56.10 
56.09 
56.09 


13-5 
14.5 
15-5 
16.5 


56.11 
56.13 
56.14 
56.15 


17.5 
18.5 
19.5 
20.5 


56.14 
56.10 
56.02 


55:91 


21.5 
22.5 
23.5 
24.5 


55-77 
55-64 
55-51 
55-40 


25:5 
26.5 
27-5 
28.5 


55-31 
55-25 
55.20 


29.5 
30.5 
31-4 


Decli- 
nation 
North. 


+86 49 
47-93 
48.28 
48.63 
49.01 


49.41 
49.83 
50.26 


50.70 


§1.12 
51.53 
51.92 
52.30 


§2.65 
53.00 
53-35 
53-70 


54.06 
54-43 
54.82 
55-24 


55.66 
56.09 
56.53 
56.96 


57.36 
57-74 
58.10 


58.45 


58.79 
59-14 
59.50 


Ee 


+7.28 
50*.519 
55/’.32 


7°35 
16" 54™ 
+82° 10’ 


16.95 +16.92 
182 o™ = 19*.30 
+86° 36’ 51’’.09 


58.14 





+58.13 
19" 7™ 25.98 
+89° 0! 39''.69 


[Eph 13) 


7-38 


+7.31 


20° 48" 574.123 
+82° 12’ 35’’.90 


18.09 


+18.06 


23° 27™ 45°.157 
+86° 49’ 39''.43 
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OCTOBER, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


& Urae Minoris. | O Urese Mineris. 








h m 

Oct. 
8 

43-07 

42.89 

42.71 

42.52 


1.2 
2.2 
3.2 
4.2 


42.33 
42.14 
41.96 
41.79 


5.2 
6.2 
7-2 
8.2 


41.64 
41.49 
41.35 
41.21 


9.2 
10.2 
IL.I 
12.1 


13.1 
14.1 
15.1 
16.1 


41.07 
49.93 
40.78 
40.63 


17.1 
18.1 
19.1 
20.1 


40.48 
49.31 
40.14 
39-97 


24.1 
22.1 
23.1 
24.1 


39.80 
39-65 
39.51 
39-38 


25.1 
206.1 
27.1 
28.1 


39.26 
39-14 
39-04 
38.91 


29.1 
30.1 


31.1 
32.1 


38.78 
38.64 
38.49 
38.35 


73S 


| sion. | North. [Date. 





° c 


16 54 |+82 10 


59.68 
59.58 
59-47 
59-34 


59.18 
59.00 
§8.80 
58.58 


§8.35 
§8.12 
§7-91 
57-71 


57-51 
57-33 
57-15 
56.98 


56.80 
56.61 
56.39 
56.16 


55-99 
55-61 
55-3! 
55.01 


54-72 
54.47 
54-23 
54.00 


53-78 
53-56 
§3-31 
53-05 


+7.28 


165 547 50°.519 


+82° 10’ 


55/'.32 





tion 


sion. | North. 


re | eee 


+86 36 
8 on 

60.56 
60.56 
60.56 
60.54 


60.49 
60.42 
60.33 
60.22 


60.10 
59.98 
59.85 
59-75 


59.65 
59-56 
59.48 
59.41 


59-33 
59-25 
59-15 
59-03 


58.87 
58.69 
53.49 
58.29 


58.10 
57-92 
57-77 
57-63 


57-50 
57-37 
57.24 
57.09 


16.94 +16.91 
18° o” 19%.30 
+86° 36’ 5§1°’.09 


NE eee 


A Urecs Mineris. 
Mag. 6.6 


Salar | Ascen- 
Date.| sion. 


Oct. 


89.83 
88.41 
86.90 
85.31 


1.3 
2.3 
3.3 | 
4.3 


83.67 
82.01 
80.35 


78.73 


5-3 
6.3 
7-3 
8.2 


9.2 
10.2 
11.2 
12.2 


77-42 
75.68 
74.26 
72.88 


13.2 
14.2 
15.2 
16.2 


71.53 
7O.19 
68.83 
67.43 


65-97 
64.44 
62.84 
61.18 


17.2 
18.2 
19.2 
20.2 


21.2 
22.2 
23.2 
24.2 


59-30 
57-85 
56.24 
54-72 


25.2 
26.2 
27.2 
28.2 


53-30 
51-95 
50.44 
49.32 


29.2 
30.2 
31.2 
32.2 


47-97 
46.53 
45.OI 
43-42 


58.18 
19° 
+89° 0’ 39 
[Eph 13] 


Declina 


tion 


Narita. 





53-77 
53-89 
54.01 
54.11 


54.21 
54-26 
54-29 
54-29 


54.28 
54.26 
54.26 
54:24 


54.26 
54.28 


» 54-59 


54-34 


54-37 
54.40 
54.42 
54-41 


54-38 
54-33 
54-325 
54.16 


54.07 
53-99 
53-94 
53-90 


53-87 
53-86 
53.84 
53.80 


+58.17 
7™ =25°.98 


’’ 69 


78 Deaeonis. 
Mag. 5.7 


Right |Declina 
Ascen-| tion 
Date, sion. | North. 


Mean 





| 
| hm] oo 2 


Oct.| 20 48 |+82 12 
s ee 
55-85 | 55-93 
55-71 | 56.20 
55-57 | 56.47 
meee 
55-35 | 
55-08 | 57-23 
54-99 | 57-44 
54-72 | 57-62 


1.3 
2.3 
3-3 
4.3 
5-3 56.99 
6.3 
7:3 
8.3 


9.3 
10.3 
11.3 
12.3 


54-55 
54-38 
54.22 
54.07 


37-77 
57-92 
58.07 
58.21 


58.35 
58.51 
58.68 
58.86 


13-3 
14.3 
15.3 
16.3 


53-93 
53-79 
53-65 
53-§0 


59.06 
59-25 
59-44 
59.62 


17.3 
18.3 
19.3 
20.3 


53-35 
53-19 
53-01 
52.82 
§2.63 | 
52.43 
52.24 
52.06 


21.3 
22.3 
23.3 
24.3 


59-77 
59.89 
59-99 
60.07 


51.89 
51.93 
51.58 
51.43 


60.14 
60.20 
60.29 
60.40 


25-3 
26.3 
27.3 
28.3 


51.28 
51.32 
50.94 
59-75 


29.3 
50.3 
31.3 
32.3 


60.51 
60.65 
60.80 
60.92 


7.38 +7.32 
209 48") 574.123 
+82° 12’ 35’’.90 








38 H. Cephei. 
Mag. 5.6 





63.98 
64.31 
64.64 
64.99 


65.34 
65.72 
66.10 
66.48 


66.86 
67.22 
67.55 
67.86 


68.15 


68.43 
68.71 


69.01 


69.31 
69.65 
70.00 
70.34 


25.4 
26.4 
27-4 
28.4 


29.4 
30.4 
31.4 
32.4 


18.11 +18.08 
23° 27™ 45°.157 
+86° 49’ 39''.43 


NOVEMBER, 1913. 285 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 







€ Urese Minorts. | 0 Uraw Mineris. | A Uree Mineris. 716 Dravenis. 39 H. Oephei. 
Mag. 4.4 Mag. 6.6 Mag. 5.7 Mag. 5.6 


Mean} Rigkt |Deciina-| Mean| Right |Declina4 Menn| Right (Dectina4 Mean! Right [Decline Mean! Right | Decli- 
Solar|Ascen-| tion [Soler|/Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-| tion [Solar| Ascen- | nation 
Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.| sion. | North. [Date.' sion. | Novth. 


bh m C+) ‘ h rm .-) ? h m ° a? 
-117 59 +86 36§Nov.| 19 5 |+89 ojNov.| 20 48 #82 13 INov.| 23 27 |+86 50 
3 o 8 or 8 on 8 a? 
48.11 | 57.09 | 1.2| 43.42] 53.80] 1.3}50.7§| 0.92 7 1.4| 49.42] 10.34 
47-69| 56.89 2.21 41.81} 53.737 2.3150.55] 1.03 | 2.4) 49.13/ 10.68 
47-28 | 56.68 | 3.2{ 40.21) 53.63 | 3.2150.36/ 1.10 | 3.4] 48.81] 11.01 
089) 56.45 | 4.2 | 38.66| 53.50] 4.2150.16| 1.15 ] 4.4) 48.48 / 11.31 





























h m i-} (4 
Nov.| 16 54 |+82 10 





8 ind 

1.1 | 38.35 | 53.05 
2.r | 38.20! 52.75 
3-1 | 38.06] 52.44 
4-1 |37-94/ 52.10 


5.1 137.82 | 51.76 46.52| 56.204 §.2)37.17| 53-379 5.2149.97| 1.19 5.4| 48.15 | 11.60 
6.1 | 37-72! 51.43 46.19 | 55.94] 6.2) 35.76] 53.219 6.2149.79/] 1.19 | 6.41 47.82| 11.86 
7-1 | 37-63 | 51.11 45-87} 55-69] 7.2) 34.421 53.04 7.214961] 1.19 | 7.3147.48| 12.11 
8.1 | 37-54! 50.80 4§-56| 55.44] 8.2:33.14{ 52.88 8.2:49.44( 1.19 | 8.3747.17 | 12.34 


| 


9-1 137-45 | 50.49 
10.8 | 37.36| 50.20 
II. | 37.28] 49.92 
12.1 137.19! 49.65 


1 
45.27 | 55.22 | 9.2131.91| 52.75 1 9.2; 49-281 1.18 | 9.3| 46.87] 12.57 
44-98 | 55.01 | 10.2 | 30.72] 52.63 [10.2 | 49.14] 1.19 | 10.3 | 46.59/ 12.80 
44.69 | 54.80 $11.2 | 29.53 | 52.82 9 11.2| 48.98! 1.21 111.3 | 46.32] 13.02 
44.39 | 54.60 [12.2 | 28.31 | 52.41 $12.2 | 48.82} 1.24 112.3 | 46.05 | 13.27 





13-1 | 37-09} 49.38 
14.1 | 36.99! 49.09 
15.1 { 36.88! 48.80 
16.1 | 36.77} 48.48 


44.07 | 54.40 [13.2 | 27.04! 52.29 $13.2 | 48.66! 1.29 113.3 | 45.78! 13.52 
43.741 54-20 814.1 | 25.72 | 52.38 §34.2148.49!] 1.33 $14.3 | 45.51 | 13.79 
43-40 | 54.00 [15.1 | 24.33 | 52.08 $15.21 48.32) 1.37 935.3 | 4$.21 | 14.07 
43.04 | 53.76 [16.1 | 22.89 | 51.96 [16.2 | 48.12] 1.40 116.3 | 44.88 { 14.34 





17.0 | 36.67 | 48.13 
18.0 | 36.57 | 47.75 
19.0 | 36.49; 47.37 
20.0 | 36.41! 46.99 


42.70 | 53-49 J17.1| 21.42! 51.79 917.2 | 47.93] 1.41 117.3 | 44.52 | 14.61 
42.36 | 53.21 [18.1 | 19.971 51.39 118.2 | 47.74! 1.39 118.3 | 44.131 14.86 
42.05 | 52.90 [19.1 | 18.58) 51.39 F19.2147.5§| 1.33 119.3 | 43.73| 15.09 
41.76! 52.58 1 20.1 | 17.28 | 51.16 | 20.2 | 47.37{| 1.27 120.3 | 43.33! 15.30 








21.0 | 36.35 | 46.61 
22.0 | 36.30; 46.26 
23.0 | 36.25 | 45.93 
24.0 | 36.20! 45.62 


4I.51} 52.26 | 21.1 | 16.07 | 50.93 J 21.2! 47.20) 1.18 } 21.3 | 42.94] 15.48 
41.27| 51.95 [22.1 | 14.96| 50.70 | 22.2 | 47.04] 1.09 [22.3 | 42.564 15.65 
41.05 | 51.67 [23.1 | 13.93 | 50.50 | 23.2 | 46.90| 1.018 [23.3 / 42.21] 15.81 
40.84 | 51.42 ]24.1 | 12.91 | §0.31 124.21 46.75 | 0.95 | 24.3/ 41.89] 15.96 


25.0 | 36.14] 45.32 
26.0 | 36.08 | 45.02 
27.0 | 36.01 | 44.71 
28.0 | 35.941 44.38 


40.61 | 51.18 [25.1] 11.85 | 50.14 125.2 | 46.60| 0.90 [25.3 | 41.59) 16.14 
40.36! 50.96 [26.1 | 10.75 | 49.99 | 26.2 | 46.45 | 0.87 126.3] 41.29] 16.34 
40.08 | 50.72 27.1} 9.57] 49.83 | 27.2 | 46.28] 0.85 [27.3 | 40.97 | 16.54 
39.79 | 50.46 [28.1 | 8.34) 49.67 | 28.2 | 46.11 | 0.82 | 28.3 | 40.63 | 16.76 


39-51 | 50.17 [29.1] 7.07! 49.48 | 29.2 | 45.94| 0.78 129.3 | 40.26} 16.97 
39.23 | 49.86 [30.1 | 5.80] 49.25 | 30.2] 45.75 | 0.71 [30.3 | 39.87 | 17-17 
-1 | 38.98 | 49.53 [31-1] 4.57| 49.01 131.2| 45.57) 0.62 131.3 | 39.46] 17.36 


29.0 | 35.87 | 44.03 
30.0 | 35.80 | 43.65 
31-0 | 35-73 | 43.26 











16.94 +16.91 58.14 +58.13 7.38 +7.32 18.13. +18.10 
18° of 19.30 19" 7™ 25.98 20° 48™ 57°.123] 23° 27™ 458.157 
+86° 36’ 51’’.09 | +89° 0’ 39/’.69 | +82° 12’ 35’’.90 | +86° 49’ 399/'.43 

[Eph 13) 


7.35 +7.28 
16° sa™ = 50*.519 
+82° 20’ = —-55/7.32 


286 


€ Urse Minoris. 
Mag. 4.4 


Mean 


Right |Declina-] Mean| Right |Declina 


Solar | Ascen- 


Date. 





Dec. 


1.0 
2.0 
3.0 
4.0 


5.0 
5°9 
6.9 
7-9 


8.9 
9-9 
10.9 
11.9 


12.9 
13-9 
14.9 
15-9 


16.9 
17.9 
18.9 
19.9 


20.9 
21.9 
22.9 


23.9 


24.9 
25-9 
26.9 
27.9 


28.9 
29.9 
39-9 
31-9 





h m 


tion 





e 4 


16 54 |+82 10 


8 
35-73 
35-69 
35-66 
35-64 


35-63 
35.62 
35.62 
35.61 


35.60 
35-58 
35-56 
35-53 


35-50 
35-47 
35-44 
35°44 


35-45 
35-47 
35°59 
35°54 


35-57 
35.60 
35.62 
35-63 


35-64 
35-65 
35-67 
35-69 


35-73 
35-77 
35-83 
35.90 


43.26 
42.86 


42.45 
42.06 


41.68 
41.32 
40.98 
40.64 


40.32 
40.00 
39.68 
39-35 


39.00 
38.63 
38.24 
37.83 


37-42 
37.01 
36.62 


36.25 


35-92 
35-59 
35-29 
34.98 


34.66 
34-33 
33-96 
33-59 


33-19 
32-79 
32.42 
32.05 


Solar | Ascen- 
sion. | North. }Date.| sion. 


DECEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


O Ursse Minoris. 
Mag. 4.4 


tion 





86 36 
8 se 

49-53 
49.19 
48.84 
48.48 


, 


48.14 
47.82 
47-51 
47.21 


46.92 
46.65 
46.38 
46.08 


45-77 
45-44 
45.99 
44.71 


44.33 
43-95 
43-58 
43-24 


42.91 
42.59 
42.31 
42.02 


41.73 
41.41 
41.07 
40.71 


35-49 | 40.33 
35-47 | 39-94 
35-47 | 39-55 
35-50} 39.18 


Date. 






Ascen- 
sion. 








Dec. 


8s 
64.57 
63.42 
62.35 
61.35 


II 
2.1 
3.1 
4.1 


60.43 
59-59 


58.79 
58.00 


5.1 
6.1 
7.1 
8.1 


g.1 
10.1 
11.1 
12.1 


57.21 
56.40 
55-54 
54.64 


53-69 
52.70 
51.71 
50.77 


13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
20.0 


49.92 
49.17 
48.53 
47.99 


21.0 
22.0 
23.0 
24.0 


47-51 
47.02 
46.50 
45-91 


45.26 
44.57 
43.86 
43-19 


25.0 
26.0 
27.0 
28.0 


42.58 
42.06 
41.63 
41.30 


29.0 
30.0 
31.0 
32.0 





hm 
19 4|+89 oO 












Mean! Right |Declina 
Solar 


tion 
North. 


ic] 4 


4? 


49.01 
48.75 
48.47 
48.18 


47.91 
47.64 
47.38 
47.13 


46.90 
46.67 
46.46 
46.24 


46.00 
45-73 
45-44 
45-13 


44.79 
44-45 
44.11 
43.80 


43.52 
43.24 
42.99 
42.75 


42.49 
42.21 
41.90 
41.58 


41.24 
40.88 
40.52 
40.17 








76 Draconis. 
Mag. 5.7 


Ascen- 
sion. 





h m 


s 
45-57 
45.40 
45.23 
45.07 


1.2 
2.2 
3.2 
4.2 


§.2 
6.2 
7.2 
8.2 


44.92 
44.79 
44.66 
44.53 


9.2 
10.1 
It 
12.1 


44.40 
44.26 
44.11 
43-96 


43-80 
43-64 
43-48 
43-31 


13.1 
14.1 
15.1 
16.1 


43-17 
43.03 
42.90 
42.79 


42.69 
42.59 
42.48 
42.36 


42.24 
42.11 
41.97 
41.83 


41.71 
41.59 
41.48 
41.33! 


Right |Declina 


tion 
North. 


° ? 


.| 20 48 |+82 12 


oF 
60.62 
60.50 
60.36 
60.20 


60.03 
59.87 
59-72 
59-58 


59-44 
59-32 
59-20 
59.08 


58.97 
58.83 
58.66 


58.47 


§8.25 
58.02 
57-78 
57°54 


57-32 
§7.12 
56.94 
56.77 


56.60 
56.42 
56.22 
55-99 


55-73 
55.46 
55.16 
54.87 


$89 H. Cephei. 
Mag. 5.6 


Mean! Right 
lar | Ascen- 


Date.| sion. 





hm 

Dec.| 23 27 
&s 

39.46 

39.02 

38.59 

38.17 


1.3 
2.3 
3-3 
4.3 


37-76 
37-38 
37.01 
36.66 


5-3 
6.3 
7-3 
8.3 


36.31 
35-98 
35-63 
35°27 


9-3 
10.3 


11.3 
12.3 


34.89 
34-48 
34-95 
33-60 


13.2 
14.2 
1§.2 
16.2 


17.2 
18.2 
19.2 
20.2 


33-14 
32.68 
32.25 
31.85 


21.2 
22.2 
23.2 
24.2 


31.48 
31.13 
30.80 


30.46 


25.2 
26.2 
27.2 
28.2 


30.11 
29.72 
29.32 
28.89 


28.44 
28.00 
27-57 
27.14 


29.2 
30.2 
31.2 
32.2 


Decii- 
nation 
North. 





+86 50 
17.36 
17.52 
17.65 
17-77 


17.87 
17-95 
18.03 
18.11 


18.20 
18.30 


18.40 
18.52 


18.64 
18.77 
18.88 


18.95 


19.00 
19.03 
19.03 
19.02 


19.01 
19.01 
19.02 
19.05 


19.11 
19.16 
19.19 
19.20 


19.20 
19.18 
19.12 
19.04 


ee) eee ee ee 


7:35 
165 54™ 


+82° 10’ 


+7.28 
50°.519 
55°'.32 


16.92 +16.89 
185 o” 19*.30 
+86° 36’ 51/’.09 


58.03 
1g? 


+58.02 
7™ 25°.98 


+89° 0’ 39/'.69 
{Eph 13) 


7.38 


+7.32 


20° 48™ 57°.123 
+82° 12’ 35’’.90 


18.13 +18.11 
235 27™ 45°.157 
+86° 49’ 39''.43 


APPARENT PLACES OF STARS, 1913. 


287 


FOR THE UPPER TRANSIT AT WASHINGTON. 





83 Piscium. 


Mean Solar 
Date. 





Declina- 
tion S. 


Right 
Ascension. 





ey pa 


Jan. 0.2 
10.2 
20.2 
30.1 
Feb. 9.1 


19.1 

I.1 
11.0 
21.0 
31.0 


Mar. 


Apr. 10.0 
19.9 
29.9 
May 9.9 
19.8 


29.8 
June 8.8 
18.8 
28.7 
July 8.7 


18.7 
28.7 
Aug. 7.6 
17.6 
27.6 


Sept. 6.5 
16.5 
26.5 
Oct. 6.5 
16.4 


56.32 


56.47 | 
56.58 
56.65 
56.69 
56.70 


56.67 
56.62 
56.56 
56.48 

Io 
56.38 10 


56.28 










26.4 
Nov. 5.4 
15.4 
25.3 
Dec. 5.3 


15.3 
25.2 
35.2 


oan G mt f 32 om 


Le] 
N 
G2 
Ado Nnonunvwn “Ab we he DO 





1.006 -0.109 
52.969 397.31 



































Q& Andromeds. 
Mag. 2.2 


Right 
Ascension. 


1.139 


0.00 
+O. 4 


Declina- 
tion N. 


+28 36 


44.3 
43-4 
42.3 
41.0 
39.5 


64.5 
65-7 
66.6 
67.2 
67.4 
67.3 
66.9 
66.2 


9 
11 


13 
15 
16 


4 
7 


+0.545 


537-258 36'.47 


-0.04 


0.0 
{Eph 13] 


135-49 ? 


































€ Phenicis. 
Mag. 3.9 


f Cassiopeise. 
Mag. 2.4 


Right 
Ascension. 





Declina- 
tion S. 


Right 
Ascension. 





—46 13 
§5.2 

54.8 4 
53:9 9 
52.6 * 
50.8 _ 


48.7 

46.3 *4 
43.6 *? 
40.7 a 
37.6 31 
19 | 31.3 3 
28.2 3! 


m 
4 


» OF 


30.29 
29.97 3? 
29 
29.68 96 | 25°9 
29.42 24 
29.19 3 


29.01 
28.89 *? 
28.84 9 
28.86 * 
28.96 19 


29.15 
29.41 2° 
29.74 33 
30.13 te 
30.58 48 


31.06 
31.57 >. 
32.09 
32.61 0 
33-11 0 


33-59 
34.03 *4 
34.42 

34-75 38 
35.03 - 


35-25 
35.40 ‘9 


35-52 7 
35-48 9 


35-39 
35-25 
35-07 
34-85 |. 
34.59 4 
34-31 

34.01 3° 
33-70 >" 


1.923 
31°.687 


32.8 
33.1 
20 I 
33.0 
1.446 -1.044' 
59°.884 39/.11 
+0.07 
0.0 








0.00 
+0.4 
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Mean Solar 
Date. 


Jan. 0.2 
10.2 
20.2 
30.1 
Feb. 9.1 


19.1 
Mar. 1.1 
11.0 
21.0 
31.0 


Apr. 10.0 
19.9 
29.9 
May 9.9 
19.8 


29.8 
June 8.8 
18.8 
28.7 


July 8.7 


18.7 
28.7 
Aug. 7.6 
17.6 
27.6 


Sept. 6.5 
16.5 
26.5 

6.5 
16.4 


Oct. 


26.4 
NOV. 5.4 
15.4 
25.3 
Dec. 5.3 


15.3 

25.2 

35-7 
Sec 6, Tan 8 
Mean Place 

D’y a, De a 

Dy 6, Dw 8 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


Declina- 
tion N. 


2 OF 


39-3 
29.5 | 
28.3 ' 


59.99 
51.12 
51.20 
51.24 
51.24 


51.19 
51.11 
59-99 
50.85 o 
50.68 8 
50.50 


19 
50.31 
50.12 *9 


52-9, 
52.8 
52.3 9 


+1.021 
17/7.31 
-0.07 
0.0 


1.429 
47°.680 


0.00 
+0. 4 


re 





GO Andromedz. 
Mag. 4.5 


Right 
Ascension. 


Declina- 


Declina- 
; tion N. 


tion N. 


° ‘ h 


+1441] O + 36 18 


tA 
, gs M, 


63.2 


1g [227 
45.89 '5 | 20.4 

19.3 
4117.9 
16.2 


14.4 
12.6 
10.8 
9.1 
75 
6.2 
§-3 
4.7 
4-5 
4.8 


27.9 
30.5 
33.0 i 
35-4 4 
37-5 


19 
39-4 
41.0 1° 
42.2 *? 

"143-1 2 


2 6 
14 43-7 > 


43-9 
43-7 
43-1 


+0.735 
10’'.48 


~~ & won > ~I WO 


40.262 


1.034 
45°.248 59°7.77 


ee ee 


-0.05 


0.0 +0.1 


{Eph 13] 


ee, 


t Ceti. 
Mag. 3.8 


Right 


Declina- 
Ascension. i 


tion S. 


86.9 
°| 87.4 
87.7 
87.9 
87.9 


87.7 
| 87.2 5 
86.5 7 
85.6 9 
84.5 ** 
83.2 
81.6 
79.8 


77-8 
75-7 


73.6 
71.4 
69.2 
67.1 
65.1 


63.3 
61.7 
60.4. 
59.4 8 
58.6 


58.1 
58.0 
58.1 
58.4 
58.9 
59-6 
60.4. 
61.2 
62.1 
62.9 


63.6 
64.3 
64.9 
1.013 -0.164 
59°-731 82''.07 
0.00 +0.01 
+0.4 +O.1 


am NN OO OO “BO GP mt om 


APPARENT PLACES OF STARS, 1913. 289 


FOR THE UPPER TRANSIT AT WASHINGTON. 





€ Tucane. 44 Piscium. f Hyari. & Phenicis. 
Mean Solar Mag. 4.3 Mag. 6.0 Mag. 2.9 Mag. 2.4 
> Date. rr rs 
Right Declina- Right Declina- Right Declina- Right Declina- 


Ascension. tion S. Ascension. tion N. Ascension. tion S. Ascension. | tion S. 














h mm °o a h zi ° 4 h mi ° c h m ° , 


O 15 |—6§ 22] o 20 |+ 127) O 21 |—77 444 O 21 |—42 46 
6 a? r] se | ‘en 8 uP 


Jan. 0.2 | 33-73 87.9 56.32 27.6 13-91 5 (| 59-3 59-53 57-2 
10.2 | 33-34 99 | 87.0 9] 56.22 1°} 27.0 °1 13.02 °9 58.2 "159.35 57.0 
20.2 | 32.98 3° | 25.5 '5]56.12 '°| 26.4 %f12.19 35) 56.5 17] 59.18 7 | 56.4 
30.2 | 32.66 37 | 83.5 791 56.03 2125.9 S11.45 74) 54.3 77159.03 '5] 55.3 

Feb. 9.1 | 32.38 " 81.1 4 55-96 7 25.4 510.81 °4/ 51.6 i 58.90 ° 53.8 +5 
19.1 | 32.16 78.3 55-90 25.1 10.28 48.5 58.80 52.0 

Mar. 1.1 | 32.01 ° 75.1 97 155.86 4 25.0 

3 

7 

oO 


wo mm HA HN 


I 39 35 7 21 
9.89 ~7| 45.0 “9 158.73 {| 49.9 
11.0 | 31.93 °| 71.7 7 55.86 °|25.0 °F 9.65 74] 41.3 ° 58.70 3! 47.4 °° 
21.0 | 31.93 68.1 7 55.89 >| 25.2 : 9.55 - 37.5 0 58.72 ‘ 44.6 39 
31.0] 32.01 64.4 38 55-96 10} 2°7 , 9.61 22 33.6 39 58.78 | 487 30 
Apr. 10.0 | 32.17 60.6 56.06 26.4 9.83 29.7 58.89 38.7 
19.9 | 32.41 74] 56.9 x 56.21 15] 27.4 $10.20 37| 25.9 38] 59.05 1°} 35.6 > 


32 19 12 §2 37 21 3 

29.9 | 32.73 53-3 56.40 28.6 10.72 22.2 59.26 32.4 
May 9.9] 33-12 ° 49.9 241 56.62 * 30.1 15] 11.38 © 18.8 34] 59.51 75} 29.3 3! 
19.9 | 33.58 2 46.8 - 56.88 26 31.8 "712.17 79 15.8 7 59.81 x4 26.4 79 


29.8 | 34.10 44.0 57.17 33-7 13.06 13.1 60.15 23.6 

57 | 4.7 9 57.47 2 35.7 7114.05 99] 10.8 60.51 21.1 i 
18.8 | 35.27 61 39.8 57-79 37-7 | 15.11 | 91 60.90 18.9 : 
28.7 135.88 -* | 38.3 ‘158.12 3S 39.8 ° 16,20 1°? 7-9 “6 | 61.30 . 17.0 ¥ 
5, | 37-4 9158.44 37 | 41.9 7"117.30 7.3. 161.70 "8 15.6 *4 


18.7 [37.11 37-1 58.75 43-9 18.39 7.2 62.08 14.6 
37-68 °7| 37.3 * 159.04 7? | 45.8 19} 19.43 1 7. 
20.39 9°| 8.8 *! 162.79 34} 14.0 
, 49.0 'S}21.24 0 
27.6 | 39.06 39} 41.1 '8 59.75 77 | 50.3 13] 21.95 


Sept. 6.6 | 39.37 43.2 59.92 51.4 22.51 14.9 63.55 16.6 
16.5 139.59 771 45.6 241 60.05 '3| 52.2 ®]22.90 3% 17.6 77] 63.71 1° 16 
©1 23.10 7° 20.5 791 63.81 '°| 20.1 19 
Oct. 6.5139.73 7} 51.1 78] 60.20 ©| 53.1 3123.10 °% 23.5 3°]63.86 5] 22.2 ?! 
22.92 15 26.5 3°] 63.86 : 24.4 7? 


| om | 
On 
> 
Ww 
oO 
Oo 
“A 
oF | 
~ 
No) 
w 
~J] 
ND 
IN) 
ON 
CA 
w 
w 


26.4 139.51 56.6 60.22 53.1 22.57 29.3 63.81 26.6 


Nov. 5.4139.28 23] 59.0 74} 60.19 3/52.9 ?}22.05 57) 31.8 75163.73 °] 28.7 7! 
15.4 138.98 2°] 61.1 2" |]60.14 5] 52.5 4121.39 | 34.0 27] 63.61 *?| 30.7 7° 
25.3 1 38.63 3 62.8 '7 | 60.07 7 52.0 ® 20.62 a 35.7 - 63.46 ° 32.4 °7 

Dec. 5.3 | 38.25 2) | 64.0 °¢ 159.99 | [51-4 ¢|19-77 01) 36.8 163.30 1, | 33-7 13 
15.3 137-85 64.6 59.90 50.8 6 18.86 37.3 63.12 g | 34-7 
25.3|37-44 4! |64.7 £159.80 '°| 50.2 °117.93 29) 37.2 * | 62.94 "| 35-3 
35.2 137.03 4° | 64.2 5] 59.70 "°| 49.5 7]17.02 7'| 36.5 7162.76 "| 35.4 * 


Sec 6, Tan 6 2.401 —2.183 1.000 40.025 4-710 4.603 1.363 0.925 
Mean Place | 32°.892 68/'.63 56°.538 28//.44 11°.823 39/'.20 59°.227 42/'.40 
D’ya, Dea 0.00 40.15 0.00 0.00 -O.01 +0.31 0.00 +0.06 
Dy 6, Dw 6 +0.4 +0. 1 +0.4 +0.1 +0.4 +0.1 +0.4 +0.1 
19 [Eph 13] 
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Mean Solar 
Date. 


Jan. 0.2 
10.2 
20.2 
30.2 
Feb. 9.1 


19.1 
Mar. 1.1 
11.1 
21.0 
31.0 


Apr. 10.0 
19.9 
29.9 
May 9.9 
19.9 


29.8 
June 8.8 
18.8 
28.8 


July 8.7 


18.7 
28.7 
Aug. 7.6 
17.6 
27.6 


Sept. 6.6 
16.5 
26.5 
Oct. 6.5 
16.5 


26.4 
Nov. 5.4 
15.4 
25.3 
Dec. 5.3 


15.3 
25.3 
35.2 


Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 


Dy 6, Dw § 


APPARENT PLACES OF STARS, 19138. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


12 Ceti. 
Mag. 6.0 


Right 
Ascension. 


O 25 
8 


35-81 
35-71 °° 
35.61 7° 
35-52 
35°45 


35-39 
35-35 
35-34 
35-36 
35-42 | 


35-52 

35.66 74 
35-85 |? 
36.07 2 
36.32 38 
36.60 

36.90 3° 
37.22 37 
37-55 3 
37-87 | 
38.18 

38.48 3° 
38.75 *7 
38.99 74 


2I 


39.20 - 


39-37 
39.51 °4 
39.61 *° 
39.67 3 
39-70 


Oo 
39.790 
39.67 ° 
39.62 , 
39-55 7 

9 


Oo An = ann Oo 


39:47 


39.38 
39.28 7° 
39.18 *° 


1.003 
35°-947 
0.00 
+0.4 


6 51.8 


Declina- 
tion S. 





° ? 


— 425 
79-1 
79-6 
80.1 
80.4 
80.6 


80.6 
80.5 
80.1 
79-5 
78.7 


77.6 
76.3 0 
74-7 ' 
73.0 *7 


19 
I.I 
7 21 


69.0 
66.9 77 
64.8 7% 
62.7 77 
60.6 77 
19 
58.7 
57.0 *7 
55-5 3° 
54.2 
53.2 '° 


8 
52.4 
52.0 


ON Wm 


= COA m= 


51.8 
52.0 


52-5 
53.1 
53:7 
54-4 
55.2 
55-9 
56.6 
57.2 
-0.078 
76''.33 
+0.01 
+0.1 


ann N CON AA NX bv ON 





18 Ceti. 
Mag. 5.2 
Right Declina- 
Ascension. tion S. 
h m ° ? 
Oo 30 |- 4 3 
s +e 
46.06 80.1 
45.96 '°|80.7 © 
45.86 7°| 81.2 5 
45-77 3 81.6 4 
45.69 7 81.8 5 
45.62 81.8 
45.58 ; 81.7 " 
45-57 || 81.3 @ 
45-59 5 80.7 3 
45-64 3 |79-9 1, 
45:74 _ | 78.9 
45.88 14) 77.6 13 
46.06 *°| 76.1 15 
46.27 2° | 74-3 2 
46.52 38 | 7 2°4 a5 
46.80 70.4 
47.10 3° | 68.3 77 
47.42 37 | 66.1 7? 
47-75 °5 | 64.0 7” 
48.07 3° | 62.0 9 
48.38 60.1 
48.68 3° | 58.3 18 
48.96 7° | 56.8 75 
49.21 °° | 55.5 19 
49.42 | 54-4 7 
49.60 | 53-7 
49.74 1*| 53.2 > 
49.84 7 {939 
49.9! 3 53-0 | 
49-94 5 | 53:2 4 
49:94 1/535 | 
49.92 54:2 ¢ 
49.88 ‘ 54.8 
49.82 ¢ 55:5 ? 
we 9 59.3 7 
49.95 57-0 
49-55. |57-7 ¢ 
49.45 | 58.3 
1.003 -0.071 
46°.167  77''.72 
0.00 0.00 
+0.4 +0.1 


[Eph 13] 





€ Cassiopeiz. 
Mag. 3.7 


Declina- 
tion N. 





+ 53 24 
81.7 

81.3 4 
80.4 9 
79.0 
77-3 37 


75.2 

72.9 23 
70.5 74 
68.1 os 
65.8 - 


89.2 9 
2.1 
9 27 


94.8 

97-3 > 

99-5 75 
IOI.3 


102.6 '3 
I 8 


103.4 
103.8 4 


103.7 * 
+1.347 
65.71 


—0.09 
+0.1 


wz Andromede. 
Mag. 4.4 


Right 
Ascension. 


13.31 
13.17 14 
13.02 75 
12.88 “ 
12.76 10 


12.66 


12.59 
12.56 3 


12.57 
12.62 9 
Il 


12.73 
12.89 r 
13.09 9 
13.34 25 
13.63 33 


13.96 


9114.67 3° 


37 
13.40 3° 

35 
15-75 
16.08 
16.39 
16.66 77 
16.89 75 

20 


17-09 
17.25 re 
17.36 

17.44 
17.48 


17.48 
17-45 
17-39 
17.31 
17.21 


17.09 
16.96 *3 
16.82 4 


1.196 


oO > @ 


bat 
0 CO AW 


Declina- 
tion N. 





° 4 


+ 33 14 


on 


36.6 
35-9 
35.0 9 
33.8 15 
32.3 2 
39-7 
29.1 e 
27-5 


| 26.0 1S 


24.6 “4 


23.4 
22.5 
22.0 
21.9 
22.2 


Wr AMO 


7 
22.9 


25.3 "4 
27.0 2 
29.0 
31.2 
33.6 74 
36.1 i 
38.7 * 
41.3 26 
26 


+0.655 


13°.829 26/'.07 


0.00 
+0.4 


0.04 
+0.1 


Mean Solar 
Date. 


Jan. 0.2 
10.2 
20.2 
30.2 
Feb. 9.1 


19.1 

1.1 
ILI 
21.0 
31.0 


Mar. 


Apr. 10.0 
19.9 
29-9 
May 9.9 
19.9 


29.8 
June 8.8 
18.8 
28.8 


July 8.7 


18.7 
28.7 
Aug. 7.6 
17.6 
27.6 


Sept. 6.6 
16.5 
26.5 
Oct. 6.5 
16.5 


26.4 
Nov. 5.4 
15.4 
25.3 
Dec. 5.3 


1§.3 
25-3 
35.2 
Sec 6, Tan 6 


Mean Place | 


D’y a, Dw a 
Dy é, Dw 6 
















APPARENT PLACES OF STARS, 1918. 291 
FOR THE UPPER TRANSIT AT WASHINGTON. 
€ Andromeda. 6 Andromeds. @ Cassiopeice. # Pheenicis. 
Mag. 4.5 Mag. 3.5 Var. 2.2-2.8 Mag. 4.6 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. | Ascension. tion N. # Ascension. | tion S. 

















9 ‘ h m °o , 
O 34 {+30 23 +56 3] © 37 |—46 33 
8 of 8 oe 
39.88 13 15.4 28 54.1 61.3 ; 
39-75 | 14-7 9132-48 23 /53-7 5 61.2 | 
39.61 13 13.8 11 | 32:29 36 52.8 13 60.6 iW 
39-48 12 | 12-7 14] 31-94 2, 51:5 17 59-5 15 
39.3 9 ms 15 31.71 3° 149.8 _ 19 
39-27 9- 31.51 47-7 59.1 
39.20 i 8.3 - 31.36 3 45.4 ; 53.8 °3 
39.16 ¥ 6.8 14 31.27 3 43.0 51.2 29 
39:17 6] 5-4 0/3124 ©) 40.5 7 48.3 31 
39-23 5 | 42 G4 3t-29 |5 38.1 32 45.2 32 
39-33 3-2 31.41 35-9 42.0 
39.48 ee 2.5 i 31.61 33-9 “6 38.7 x 
39.68 | 2 6 31.88 32-3 35.4 
39.92 ; 2.1 °F 32.22 54) 3r.1 32.2 9 
40.20 32 2.5 ; 32.61 i, 30.4 7 29.1 i 
40.52 3.2 33.04 30.1 26.2 
40.86 i 4.3 ts 33.51 to 30.3 ; 23.5 i 
41.21 0% 5.8 17 34.00 50 31.1 7 21.1 19 
41-57 36) 7°79 ag] 945° 49 32-3 17 19.2 15 
41.93 3 9-5 4515499 48 34-0 | 17-7 5 
42.28 11.7 35-47 36.1 16.7 
42.61 33| 14.1 i 35.92 t 38.5 i 16.1 ° 
42.91 7 16.6 25 36.33 37 41.2 29 16.0 ; 
43.18 19.1 2s 36.70 31 44.1 32 16.5 3 
43.41 19 21.6 24 37.01 © | 47-3 33 17.4 13 
43.60 24.0 37.27 50.6 18.7 
43-76 1° | 26.3 231 37.48 7°| 53.9 33 20.4 17 
43.88 28.5 30 37.63 57.2 32 22.5 - 
43.96 | | 30.5 2137-72 ; 60.4 30 24.8 i 
44.00 7 | 32.3 6137-75 5 63.4 39 27.2 14 
44.01 33.9 37.73 66.3 29.6 
43.98 3| 35.2 . 37.66 Z 68.9 31.9 3 
43.93 2} 36.3 437-54. | 71-2 19 34.0 | 
43.86 10 37.1 5 37.38 90 | 73" 14 35:9 15 
43.76 | 37-6 © 137-18 23| 745 10 37-4 5 
43-05 || 37-7 ,]36-95 ,.175°5 38.5, 
43-53 | 37-5 136-70 °° | 76.0 © 39.2 ¢ 
43.40 "3/37.1 4136.43 °7} 76.0 39-4 
1.142 +0.551 1.159 +0.586 1.791 +1.486 -1.056 
§7°.295 22/'.26 40°.340 517.70 _ 33°.725 3777.32 12°.926 46/'.17 
0.00 -0.04 0.00 —0.04 +0.01 ~O.10 0.00 +0.07 
+0.4 +0.1 +0.4 +O0.2 +0.4 +O.2 +0.4 +0.2 


[Eph 13] 


















































292 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
fB Ceti. O Cassiopeise. 21 Cassiopeiz. € Andromedz. 
Mean Solar Mag. 2.2 Mag. 4.7 Mag. 5.6 Mag. 4.3 
Date. — — —_— 
Right | Dectina- | Right | Dectina- | Right | Dectina- | Right | Dectina- 
Ascension. tion S. Ascension. tion N. § Ascension. | tion N. sion. | tion N. 
h m of o ¢ h m nd 
Oo 39 |—18 27 +47 48} 0 39 |+7430f O 42 |+23 47 
8 os a? 8 oe 8 oe 
Jan. 0.3]13.49 | 57-1 45-3 [50.80 |65.9 [43.13 | 46.5 
11 4 4 71 o 13 | 7 
noua | 13.26 121399 7 0 940.39 22/633] 42-88 "| 45.0 
30.2 13.15 rr! 57.6 : 42.7 T3 48.72 67 64.2 iI 42.76 12 | 44.0 tO 
Feb 9.1 13.06 9 57.2 4 iar 1° 48.11 61 62.5 17] 42.65 1 42.9 nt 
7 7 8 6 | 19 "52 ‘a1 " 9! * 7 12 
19.1} 12.98 | | 56.6 39.2 147.59 {60.4 [42.56 | 41.7 
Mar. 1.1 | 12.92 ° 55-7 2 37.1 - 47.18 0 57.9 ° 42.49 a 40.5 _ 
via )ag0 7365 i] seas Tie 2 [4680 (2 S64 aeae 31303 
4 17 21 ; 2,“ , 29 4! 8 
31.0]12.95 3 | 51-4 27 3°? 19 | 48:77 yo 49:3 3n | 42-50 91 37-4 
Apr. 10.0 ] 13.0 , O. 28.8 6. 6. 2. | 6.8 
PY 70.0 | 13-16 *3| 47.4 24] 50.74 27| 27.2 °°) 47.27 33 | 43.9 29) 42.73 4 36.4. 4 
29.9 | 13.33 *7! 45.2 27] 50.97 73 | 25.9 '3| 47.74 47 | 41.6 23] 42.91 "8: 36.4 ° 
May 9.9] 13.54 7" | 42.9 79[.51.26 79] 25.0 9148. 39.7 19143.14 73. 36.7 3 
y 9.9 3:54 35 [42-9 14] 51-26 5.0 9/4834 77 39-7 9143-14 36 | 367 5 
19.9] 13-79 23 | 40-5 28] 51.60 22 | 24.6 11.49.05 7°: 38.3 18 143-40 2 37-3 16 
29.8} 14. | 38.0 1.98 24. 8 . 70 1 38. 
June 38 1438 31 56 24 23 58 40 oe 5 50.70 86 ayo 4 ty 02 2 39.6 ¥3 
18.8 | 14.70 3? | 33.3 731 52.80 47| 26.1 9151.60 9° | 37.2 7144.36 94, qtr 75 
28.8] 15.03 39 | 31.1 i 53.23 43' 27.4 ° 52.52 9% 37.9 2 44.71 3°, 42.9 6 
July 8.7] 15.36 3 | 29.1 11 | 53-66 a | 29.1 °7) 53.43 28 | 39-2 13 | 45:05 a, | 44.9 7° 
18.7 1 15.69 | 27.4 54.08 | 31.2 54.31 40.9 45.38 47.1 
gl 14 40 : 25 3 22 22 
Aug. 7.5| 16-29 29 25.0 "| 4.84 3°) 36-4 271 serge 78, o8'7 26| 40-00 3°| or 6 23 
26: 7 32 28 68 390 23 
17.6] 16.55 23| 243 4 55.16 33 | 392 29 56.58 s9| $3. 33 46.26 3 53-9 i 
27.6} 16.78 9 23-9 6) 55-44 14 42.1 30 57.17 43 | 57-0 35 46.49 5 | SOF oo 
Sept. 6.6 | 16. 23. .68 I 6 ' 55. 6.6 8. 
P 16.5 mae 15 ve 3 Bo r9 43.2 3t Boe 37 aa 36 16.86 16 | b0.3 20 
26.5 | 17.23 17} 24.8 ©] 56.01 14] 51.2 3°} 58.27 75 | 62.8 371 46.97 *71 62.1 18 
Oct. 6.5]17.31 °| 25.7 ne 56.10 9! 54.1 “9 58.41 '4, 66.6 35447.06 9| 63.7 _ 
16.5 | 17.35 4 26.8 17 | 56.15 0 508 ne 58.42 _ 70.3 , 47.11 5| 65.2 ~ 
26.4 1417.35 28.0 §6.15 59.3 58.32 73.8 47.13 66.4 
Nov. 5.4]17.33 7|29.3 "356.11 4) 61.5 770 58.11 7° 77.1 33] 47.12 * | 67.4 TO 
15.4]17.28 5| 30.6 3156.03 °| 63.4 '9157.78 33 80.1 3°] 47.08 4) 68.1 7 
25.3117.21 7|31.8 '7155.92 1! 65.0 791 57.35 43, 82.7 791 47.02 °| 68.6 5 
" 9 oes 14 121-2 5° 52 9, o 2 6 8l 688 2 
Dec. §.3] 17.12 19/32°9 to 55-78 ty 66.2 7 56.83 °° | 84.8 161 40°94 0 8 Oo 
15.3]17.02 | 33.9 55-61  , 66.9 §6.24 | 86.4 46.84 68.8 
II 8 19 3 65 | 10 II 2 
25.3] 16.91 9 | 347 6 | 55-42 3, | O72 | 55-59 69 87.4 ; 46.73 ty | 08:6 ; 
35-2] 16.79 | 35-3 55-21 "(67-1 154.90 "87.9 9146.62 | O81 © 
Sec 6, Tan 6 1.054 0.334 1.489 +1.103 3.746  +3.610 1.093 +0.441 
Mean Place 13°.394 50/.02 — __ $27,291 3077.35 52.886 45''.79 43°.448 38''.66 
0.00 +0.02 +0.01 —0.07 +0.02 -0.24 0.00 —0.03 
Dy 6, Da 6 +0.4 +0.2 +0.4 +0.2 +0.4 +0.2 +0.4 +0.2 





(Eph 13) 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


293 





Mean Solar 
Date. 


Jan. 0.3 
10.2 
20.2 
30.2 
Feb. 9.1 


19.1 
Mar. 1.1 
11.1 
21.0 
31.0 


Apr. 10.0 
20.0 
29.9 
May 9.9 
19.9 


29.8 
June 8.8 
18.8 
28.8 


July 8.7 


18.7 
28.7 
Aug. 7.7 
17.6 
27.6 


Sept. 6.6 
16.5 
26.5 
Oct. 6.5 
16.5 


26.4 
Nov. 5.4 
15.4 
25.4 
Dec. 5.3 


15.3 
25-3 
35-2 
Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 
Dy 5, Dw 8 


7) Cassiopele. 
Mag. 3.6 


Right 
Ascension. 


53.00 
52°73 


1.854 
49°.737 


+0.01 
+0.4 


2 





7| 19.4 24 


7! 57.4 


Declina- 
tion N. 


17.0 


22.0 76 


29 
24.9 
28.0 3! 

32 
31.2 
34.5 33 
41.0 st 
44.1 3° 
47.0 
49.7 27 
52.1 74 
54.1 7? 
55.7 °° 
56.8 


57.4 ° 


°o 


+1.561 
18/'.74 

—O.10 

+0.2 








9.46 
9-59 
9.76 
9-97 

10.21 


10.49 
10.79 
L1I.II 


11.43 
11.76 


12.08 
12.38 
12.66 
12.91 
13.13 


13.32 
13.48 
13.60 
13.68 ° 
13.73 > 


13-75 
13.74 
13.71 
13.66 
13.59 
13.51 


10 


13.41 


Coss CA WG om 


13.31 *° 66.1 


1.008 
10°.031 


0.00 
+0.4 





41.4 
41.0 
40.7 
40.6 
40.7 


Al.1 
41.7 
42.6 
43.8 
45.2 


46.8 
48.6 
50.5 °? 
52.5 
54.6 


50.7 
58.7 
60.6 
62.3 
63.8 
65.2 
66.3 
67.2 , 
67. 
7-9 4 
2 


An me mea Wh AHAANN A 


- 
Nn 0 


Le | 
5 


16 


68.3 


68.5 
68.5 
68.4 
68.2 
' 67.8 


| 67.3 
66.7 


+0.125 
42"'.47 
-0.01 
+0,2 
(Eph 13] 











Declina- 
tion S. 


Right 
Ascension. 


° ‘ 


43.89 9} 29.7 3° 


30 
43.82 - | 32.7 30 
43.60 | 35-7 
43.23 0° 38.5 7 
42.74 6° 40.9 °4 
42.14 69 42.9 i 

I. 44. 
41.45 7 44-4 0° 
40.71. 45.3 
39.93 7" 45.6 3 
39:44 (7 45:3” 
3.966 


28 


—3.838 


34°.854 487.17 


+0,.26 
+0.2 


—0.02 
+0.4 









—75 23 


















20 Ceti. 
Mag. 4.9 


Right 


Ascension. tion S. 





37-23 *7 
37-32 : 
37.37 


37-39 
37-39 
37-36 
37-31 
37-24 


37.16 
37.06 ro 


36.96 *° 


1.000 


OoOn~ rz Aw O 
G 
on 
qn 


36.9 
37.6 
38.2 


-0.028 


0.00 
+0.4 


0.00 
+0.2 


Declina- 





ae oP OA 


A> ww O 


As VU AR WH eh 


33°-619 587'.84 
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Mean Solar 
Date. 





APPARENT PLACES OF STARS, 19138. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


y Cassiopeie. 


/t Andromeds. @ Sculptoris. 
Mag. 2.2 Mag. 3.9 Mag. 4.4 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. } Ascension. tion N. | Ascension. tion S. 








h m™m o ¢ 
o 51 +38 1 
ry ‘r 
54-74 52-2 
54.58 *°| 51.8 4 


54.41 7 51.0 ® 


II 








54-25 | 49.9 
15 14 
54.10 13 | 48-5 6 
53-97 __ | 46.9 
53-87 *71 45.2 17 
53-81 | | 43-4 17 
53.80 3, 48-7 16 
. O.I 
53-83 3|*° tA 
53-92 _ | 38.7 
54.06 °° | 37-5 *4 
54-25 97 | 36.7 
54.50 79 | 36.2 > 
54.79 °9| 36.1 | 
33|/~ 3 
55-12 , 36.4 
55-47 2° | 37-2 |, 
55-84 7) | 38:3 1, 
56.23 39 | 22°? 18 
56.62 41.5 _ 
56.99 | 43.6 
57-35 3° | 45-9 23 
57.68 93 | 48.3 74 
30 26 
57.98 77 | 39-9 96 
58.25 3/535 54 
58.48 | 56.2 
58.67 '9| 58.8 ° 
58.81 4) 61.4 7 
58.91 *° | 63.8 4 
/ 
58.98 5 66.0 30 
59.01 68.0 
59.00 1169.8 18 
58.96 */71.3 '> 
7158.89 1) 72.5 im 
58.79 2/734 5 
58.67 173-9 
58.53 4174.0 
58.38 ° | 73.8 
1.269 +0.782 1.153 0.573 1.008 +0.130 
3977.55 24°.808 309//.57 25%.585 19''.06 
; 0.00 +0.04 0.00 -0.01 
+O.4 +0.2 +0.4 +O. 2 +0.4 +0.3 


{Eph 33] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 






A Cassiopeiz. 
Mag. 5.3 




















Right Declina- 
tion S. 


Right 
Ascension. i 


Declina- 


Right 
tion S. 


Ascension. 





° c 


— 10 38 


55.20 


55-25 
55.26 
55-24 
55.18 
55.10 


55-00 
54.88 *? 


70.4 73 

75 14 | 72.3 - 

32.61 1g | 73°9 2 

1 | 75% 
75: 

°5 175.9 * 


+1.402 


ms 
oO OMAN 





1.722 1.223 







35°'.20 


+0.01 +0.0O1 


+0.4 


[Eph 13] 





7154.74 "4 


299 


8 Andromede. 
Mag. 2.4 





Declina- 
tion N. 





° s 


+35 9 


67.7 
67.9 
67.7 


— 


+0.704 


519359 _ 341-34 


0.05 
+0.3 
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FOR THE UPPER TRANSIT AT WASHINGTON. 






























€ Piscium. 
Mag. 5.6 


tT Piscium. 
Mag. 4.7 


K Tucane. 
Mag. 5.0 


—-—-——————__——— —_—_—— J—  - -_—_—— 


Right Declina- 


J Pisctum. 


Mean Solar Mag. 5-3 


Date. 








— 


Right Declina- 


: 
Right Declina- 
Ascension. tion S. 


Ascension. tion N. 


Right Declina- 
Ascension. tion N. 

















h m ° a, h m ° , h m So eo 
I 9g I+ 7 Of I 12 |—69 19] I 13 i+ 3 9 

s oe 8 ae 8 on 

11.08 59.0 51.12 95.2 18.69 25.3 
10.98 1°} 58.4 ©150.58 541 95.0 7] 18.59 '°| 24.7 , 

10.87 ''| 57.7 7150.05 53] 94.2 3] 18.48 "| 24.1 
10.76 *" 57.1 ° 49.54 a7 92.9 i 18.37 0 23.6 : 
10.65 9 56.6 : O07 42 91.0 24 9 3 3 

10.56 56.1 48.65 88.6 18.17 22. 
9 10.48 ®155.7 4148.29 3°] 85.8 78118.09 °| 22.6 ? 
6 10.43 5|55.4 348.00 79| 82.6 37] 18.03 ©! 225 * 
° 10.41 ; 55.3 35 1 18.01 ; 22.6 * 
, 10.43 6 {55-4 | 18.03 | 23-0 
rog9 | S04 6 e183 | 244 8 
10.74 "S| 57.2 § 18.32 '4| 25.5 77 


18.50 18 | 26.8 13 


23 "13 22 15 
11.16 - 59.6 6 18.72 36 28.3 17 
11.42 61.2 18.98 30.0 
11.70 78 | 62.9 17 19.26 79} 31.9 ae 


19.56 3° | 33.9 
19.88 32 35.9 7° 
20.20 32 


79.1 
14.49 80.2 
14.63 '4| 81.1 
14.74 81.7 
14.81 7 | 82.1 


14.86 82.3 
7182.3 ° 

82.2 7 

25.4 81.9 3 
Dec. 5. 14.78 , 81.6 : 
8 6 

6 


15-3 
25.3 
35°3 


Sec 6, Tan 6 
Mean Place 


81.1 
80.5 





1.008 +0.125 
11".070 5§6/'.03 






1.001 +0.055 
18°.618 237'.65 








51°.902 40/’.88 


0.00 -0.04 


Dy 6, Da 6 +0.4 +0.3 


0.00 -O0.01 
+0.4 +0.3 +0.4 +0. 3 +0.4 +0.3 
SEph 13) 
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FOR THE UPPER TRANSIT AT WASHINGTON. ” 








v Piscium., 


Mean Solar Mag. 4.7 
Date. 





— 






Right Declina- 


Right Declina- 
Ascension. tion S. 


Ascension. tion N. 











h m ° ’ 
+26 48 I 24 |—43 45 
8 os 
36.09 70 62.6 


35.89 7° | 63.0 4 
35.68 77] 62.9 | 
35.48 19 62.4 2 
35-29 5 61.4 14 
35-11 60.0 

34.96 5 58.1 °9 
34-84, | 55-9 5. 





34-76 =| 53.3 

10 41 28 
Ja oO. 

4) 34-7 2| 595 36 

34-74 _| 47-5 
6 34-81 7 | 44.3 3? 
3 34.93 12 | 41.0 e. 
3 35-11 |, | 37-7 3. 
6 35-34 07 | 34-4 3) 


39-73: 27.1 79 


39.76 ° 29.6 
39-74 a 32.1 25 
39. ~ 34-5 _ 
39.58 3 36.7 . 
539-45 16 | 38-7 16 
39-29 ,' 40.3 
! 
39-11 | 41.5 7 
38.91 “| 42.2 





2 
10.82 “> 1100.4 : 


10.53 7? |101.0 















Sec 6, Tan 6 1.120 +0.505 1.012 -O.152 1.987 +1.717 1.385  ~-0.958 
Mean Place | 40°.856 25’’.45 40.453 5§5’’.19 6*.841 61/’.10 35°.284 50’’.10 





~O.0O1 +0.06 
+0.4 +0.4 


+0.02 —O.11 
40.4 +0.3 


D’y a, Do a 
Dy 6, De 6 


0.00 —0.03 0.00 +0.01 
+0.4 +0.3 +0.4 +0.3 
{Eph 13) 
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7) Piscium. 40 Cassiopeiz. 


38 Cassiopeiz. 
Mag. 6. . 3. . 5. 
Mean Solar ag. 6.0 Mag. 3.7 Mag. 5.5 
Date. rs ss as 
Right Declina- Right Declina- Right | Declina- 


Ascension. tion N. § Ascension. tion N. § Ascension. ; tion N. 








h m o ° h 
I 24 |+69 48] | 
$ " 8 
43-38 83.1 149.56 
42.88 ” 83.6 ° 49.45 >" 
42.37 °° | 83.6 7149.33 
41.85 97] 83.0 “149.21 1? 


II 





5 
6 
7 
7 
8 8.98 | ’ 
40.90 0.2 48.9 54.6 . 

53-9 : 28.19 47 | 66.7 7° 
5 
4 
2 


39 9 
40.51 78.1 48.89 
40.21 °° 75.7 “ 48.82 1:53.3 °[ 27.82 37 64.3 “4 
40.01 73.17 148.79 3 52.8 5]27.56 7°] 61.7 ? 

9 27 ve) I 28 
39-92 3) 70-4 4)48-79 1152-4 3127-43 | 58-9 2, 
39-95 67.7 _ 148.83 = |52.2 127.44 | 56.1 

6 6 
40.11 ae 65.1 : 48.92 2 52.3 1} 27.58 a 53-4 7 
40.39 62.7 741 49.05 *3| 52.7. 4] 27.87 791 50.9 75 

21 18 2 22 

40.78 tp 60.6 | 49.23 °- | 53-4 ; 28.29 4 48.7 * 
41.27 © 58.9 49-45 5. |54-3 7 | 28.83 64 46.9 | 4 


41.85 57-6 .149-71  |55-4 129.47 | 45.5 
42.50 °5| 56.8 °1 50.00 79| 56.8 14] 30.19 7? | 44.5 
43.20 7°] 56.5 3150.31 37 | 58.4 
43.94 74| 56.8 3150.63 37| 60.2 '8]31.81 93] 44.2 
44.69 75| 57.6 °150.96 33 | 62.0 191 32.66 85} 44.8 © 
75 3 12 33 19 85 II 
45-44 58.8 151.29 (63.9 133-51 . | 45-9 
46.17 73) 60.5 *7| 51.61 37 | 65.9 7°} 34.34 09 | 47.4 15 
46.86 °9| 62.7 77151.92 37 | 67.9 7°} 35.14 © | 49.4 7° 
64 25 28 19 74 24 
47.50 58 05:2 38 52.20 6 69.8 17 35.86 68 51.8 
48. 3.0 7° 52.4 71.5 +7136.5 
31 23 16 60 31 
71.1 52.69 73.1 37.16 57-7 
74.4 99] 52.89 791 74.5 “41 37.67 >" | 61.0 39 
3 34 16 13 42 34 
49.39 77-87 | 53-05 || 75-8 | 38.09 7) | 64-4 
81.3 °° 53.18 * 76.9 5 | Se41 2: 
84.8 .28 8 8.6 I. 
4-835] 53.28 10) 77.8 2) 38.63 77 | 71.5 3 














49.91 88.3 153-35 _|78-4 _|38.74 _|75.0 

49.90 | 91.6951 53.38 3) 78.9 2138.74 °| 78.4 34 

49.80 * 94.650 53-39 || 79-2 31 38.63 i 81.6 ° 

49.61 7 97-4 | 1] 53-37 4 [79-3 38.42 31 84.5 

49-34 35 99.8 90) 99833 6 | 79:3 5 f Set 40 71 

48.99 101.8 53.27 79.1 37.71 89.2 . . 

48.58 a7 103.2 5 53.19 . 78.8 : 37.23 4° | 90.8 19] 44.95 i 49.1 5 

48.11 104.1 7153.09 78.3 36.69 © . 44.80 49-3 

2.900 +2.722 1.035 +0. 266 1.324 +0.868 

Mean Place | 445.152 62/'.48 __49%.512 51/7.59 41*%.107 14/7.55 
D’y a, Dw a +0.03 -0.18 0.00 ~O.02 . . +0.01 -0.06 
Dy 6, Du & +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 


(Eph 13] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
a Eridani. @ Cassiopeise. 
Mean Solar Mag. 0.6 Mag. 5.5 
ate. 
Declina- Right | Dectina - 
tion S, Ascension. | tion N. 
, ° ; h m 7 ° ; 
I 32 {+11 41 —57 40] I 35 |+67 36 
s ” ” 8 ” 
Jan. 0.3} 29.16 53.8 57-7 52.30 33-1 
10.3 | 29.05 ** | 53.3 5 58.0 3451.87 43| 33.7 © 
20.2 | 28.94 ** | 52.7 ‘ 57-8 7151.42 45] 33.8 7 
30.2 | 28.82 - 52.1 57.0 - 50.96 . 33-3 
5 II 
Feb. 9.2] 28.70 1 | 384 6 55-7 3] 50-5? 42 32.2 - 
19.2 | 28.59 50.8 53-9 50.09 30.7 
Mar. 1.1] 28.49 °°] 50.3 ° 51.7 771.49.73 2° | 28.8 19 
11.1] 28.42 7149.8 5 49.0 7/1 49.44 79] 26.5 73 
21.1 | 28.38 ‘ 49.4 * 46.0 3 49.24 am 23.9 °° 
. 8. . . . . 
31.01 29:37 | 49-3 1 42-7 3. 49-14 21.3 6 
Apr. 10.0} 28.41. | 49.4 39.2 49-15 18.7 
20,0} 28.49 °| 49.7 3 35.6 2°} 49.28 3] 16.1 79 
30.0 | 28.62 *3| 50.2 ° 31.9 271 40.51 73| 13.7 74 
May 9.9] 28.79 *7| 51.0 28.3 3°] 49.85 34] 11.7 7° 
19.9 | 29.00 7" | 52.0 °° 24.8 95] 50.28 43] 10.0 77 
25} 13 4° safe 52( OO a3 
29.9 | 29.25 53.3 21.4 50.80 8.7 
June 8.9} 29.53 7°| 54.8 75 18.3 37] 51.39 ° 7.9 ° 
18.8 | 29.83 °° | 56.5 77 15.5 781 52.03 4| 75 4 
28.8 | 30.15 3 18 13.1 741 52.70 7 7.7 ? 
July 8.8 1.2 " 53-39 60 8.4 2 
18.7 9.8 54.08 9.5 
28.7 9.0 °154.76 oe r1.1 16 
Aug. 7.7 8.7 3155.41 6. | 132 20 
17.7 9.0 3] 56.02 ‘ 15.5 74 
27.6 9.8 ¥ 56.58 ° 18.2 sa 
Sept. 6.6 11.2 57.07 21.2 
16.6 13.0 3157.50 43| 24.4 3 
26.6 15.3 79157.85 391 27.7 33 
; 9 17.9 7°] 58.13 79] 31.1 34 
6 ‘2 28 8 22 20 34 
, 20.7 75) 58-33 7° | 34.5 34 
23. 8. . 
3 264 2913847 31 gr 3? 
; 29.2 781 58.42 44.1 3° 
oO 2 ey "28 
31.7 79158.29 *3| 46.9 
° 33-9 77] 58.08 7" | 49.3 74 
3 ‘7171 ~—28 ~ 19 
42.82 51.8 32.83 35.6 57.80 51.2 
41 42.66 52-6 8132.54 79| 36.8 7157.45 38 52.7 8 
*} 42-48 © 53.0 *[ 32.23 *'| 37-5 7157.05 *| 53-7 
Sec 6, Tan 6 1.021 +0.207 1.500 +1.118 1.870 —1.581 2.625 +2.427 
Mean Place : 29°.044 4877.48 | _38°.686 16''.04 28.506 4277.96 _52%,804 1217.57 
D’y a, Dea 0.00 ~O.01 +0.01 ~0.07 —0.02 +0.10 +0.03 ~O.15 
Dy 6, Du 4 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 +0.4 
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300 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON, 








Y Piscium. @ Persei. Tt Ceti. O Piscitum. 
Mag. 4.7 Mag. 4.2 Mag. 3.6 Mag. 4.5 
Right  Declina- Right Declina- Right Right Declina- 


Ascension. tion N. Ascension. tion N. § Ascension. Ascension. | tion N. 





r ; oe 8 ae r ae 
Jan. 0.3154.33 _: 55.0 11.80 20.4 48.04 17.3 
10.3 | 54.23 7° | 54.4 e 11.59 i 20.6 : 47.94 . 16.7 ° 
20.2 | 54.12 °"! 53.8 11.36 75| 20.4 47.83 16.2 > 
30.2 | 54.00 - 53.3 ° 11.12 i 19.7 a 47.71 - 15.6 
Feb. 9.2 53-89 | 52.8 ; 10.89 18.6 47.59 |_| 15.0 5 
19.2 | 53.78 52.4 10.68 17.2 47.47 14.5 
Mar. 1.1} 53.68 7°] 52.1 3] 10.49 79] 15.5 17 47.37 7° | 14.1 4 
11.1] 53.61 7152.0 "] 10.34 5] 13.6 79 47.30 13.8 3 
21.1153.57 *4|52.0 °} 10.24 *°| 11.6 . 47.25 13.6 . 
31.0 | 53.56 3 52.2 : 10.20 ; 9.5 °° 47.24 13.6 3 
Apr. 10.0 | 53.59 , [527 {410-23 | 7-5 10 47.27 13-9 | 
20.0 | 53.66 2 53-4 10.33 6 5.6 16 47.34 12 14.3 7 
30.0 | 53-78 | 54.3 9 10.49 | 4.0) 47.46 | 15.0 
May 9.9] 53.94 i 55-4 7 10.72 i 2.6 a 47.62 nc 15.9 2 
19.9 | 54.14 74 56.8 6) tt OF 34 1.6 6 47.82 24 17.1 14 
29.9 | 54.38 58.4 11.35 1.0 48.06 18.5 
June 8.9] 54.65 77] 60.1 ‘7011.74 99| 0.8 ? 48.33 7/| 20.1 . 
18.8 154.95 °° | 62.0 "9} 12.16 47) 1.1 3 48.63 °°| 21.9 * 
28.8 | 55.26 3° | 63.9 '9} 12.60 “ 1.8 48.94 31 | 23.7 18 
July 8.8] 55.58 52 65.9 to 13.06 tS 2.9 - 49.26 - 25.6 te 
55:90 | 67.8 | 13.51 4-3 49.59 || 27-5 
56.22 3? | 69.7 191 13.95 a 49.91 37| 29.4 19 
56.52 3°} 71.5 184 14.38 43) 8.2 7! 50.22 37} 31.2 7 
56.80 - 73.1 1° 114.78 “a 10.5 i 50.51 no 32.9 a 
57.06 2° | 74-5 19] 15-15 37 | 13-0 > 50.77 |. | 34-4 1° 
57-29 | 75-7 15.48 || 15.7 51.00 | 35.8 
57.49 2°| 76.6 9115.76 28| 18.5 78 51.21 ~* | 36.9 *7 
1 2 28 I 
57.66 7177.3 7116.00 74 | 21.3 : 51.38 *7| 37.8 ? 
57.80 a 77.8 5116.19 9 24.1 - 51.52 io 38.5 7 
57.90 © 78.1 16.34 > 26.9 9 51.63 * | 38.9 ; 
57-97 78.1 16.44 29.6 51.71 39:2 | 
58.01 ; 78.0 '116.49 >| 32.1 ° 51.76 ® 39-3 
58.03 7|77-7 3|16.49 °| 34.3 7 51.78 7| 39.2 3 
58.02 3 77.3 : 16.45 5 | 36.3 y 51.78 3| 3° 
57:99 © 76.8 ¢ 116.37 | | 38.0 | 51-75 ¢| 38-7 4 
57:94 {76.2 _}16.24 39.3 51.69 _ | 38.3 
57.86 ~| 75.7 , 16.08 1°| 40.2 51.62 7] 37.8 7 
57-77 9|75-1 415.89 °9 40.7 ° 53.53 7 | 37.2 





Sec 6, Tan 6 1.004  +0.088 1.564  +1.202 
Mean Place | 54°.138 51/’.83 114.986 = 37.25 
D'y a, Dua 0.00 -0.01 +0.01 ~0.07 
Dy 6, Dw 6 +0.4 +0.4 +0.4 +0.4 
{Eph 13] 





APPARENT PLACES OF STARS, 1918. 301 


FOR THE UPPER TRANSIT AT WASHINGTON. 















































€ Sculptoris. € Ceti. & Cassiopeiz. 
Baean Solar Mag. 5.4 Mag. 3.9 Mag. 3.4 
Date. l 

Right Declina- Right i Declina- Right Declina- Right Declina- 

Ascension. tion S. Ascension. ! tion S. tion N. § Ascension. | tion N. 

fo] , | ° , ° , 

m 

—25 28] 1 47 |—-1045 +63 14 





af 8 os 
79.7 7.12 51.8 
80.5 ° 6.78 341 52.5 7 
80.9 4 6.42 3°| 52.6 } 
3 6.04 52.2 ; 
6 5.67 35 §1.3 14 


5.32 | 49.9 
5.01 5 48.1 6 
4.76 3 46.0 23 
4.38 | 43-7. 
4.48 7°] 41.2 75 


oO 25 
4-48 | 38.7 
4.57 .?| 36.3 74 


18 22 


27.6 rt 
28.8 *? 


8 
5 
I 
I 
13.84 é 31.2 > 
8 


13.88 ™| 30.0 - a , oe 
12.54 67.6 
II 20 19 
13.78 32.3 12.34 69.5 
13.70 °| 33.3 7° 26 


13.60 *°} 34.2 9 
1.018 -0.190 
9°.943 51/788 

0.00 +0.01 

+0.4 +0.5 

[Eph 13} 


2.22% +1.983 
7°.349 31/’.86 






Mean Place 


D’y a, Dw a 
Dy é, Du é 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.2 
30.2 
Feb. 9.2 


19.2 
Mar. 1.1 
11.1 
21.1 
31.1 


Apr. 10.0 
20.0 
30.0 
May 9.9 
19.9 


29.9 
June 8.9 
18.8 
28.8 
July 8.8 


18.8 
28.7 
Aug. 7.7 
17.7 
27.6 


Sept. 6.6 
16.6 
26.6 
Oct. 6.5 
16.5 


26.5 
Nov. 5.5 
15.4 
25.4 
Dec. 5.4 


15.3 

25-3 

35-3 
Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy 6, Da 6 








APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


& Piscium. 
Mag. 4.8 


Right 
Ascension. 


2.72 
2.62 
2.54 
2.48 
2.46 


2.48 
2.54 
2.65 
2.80 


2.99 


3.22 
3.48 
3-77 
4.40 
4.72 
5:03 
5:34 
5-63 
5-89 
6.13 
6.34 
6.52 
6.67 
6.78 


6.86 
6.92 
6.95 


6.95 
6.92 


6.87 
6.80 
6.71 


ON Ae OW A 


1.001 
3°.008 


0.00 
+0.4 


Declina- 
tion N. 





+ 245 
33-2 

32.6 6 
32.0 6 
31.5 3 
31.1 3 
30.8 
30.6 
30.6 
39-7 
31.0 


31.6 
32-4 
33-4 
34:7 
36.2 


37.8 
39.6 
41.§ 
43-5 
45'5 


47-4 
49-3 
51.0 
§2-5 
53.8 


54-9 
55-7 « 
56.3 
56.6 3 
56.7 | 
56.6 
56.3 > 
55:9 ¢ 
55-3 « 
54-7 « 
54-1 
53-4 
52.7 
+0.048 
30//.41 
0.00 
40.5 


_’~ 


f artetis. 
Mag. 2.7 


Right 
Ascension. 


I 49 

8 
49-97 |, 
49.86 42 


49:74 
49.61 79 


13 
49.48 | 3 


49-35 | 
49.23 
49.14 
49.08 


49.06 


49.08 7 
49.15 


I2 
49.27 
49.43 °° 


20 
49.63 2 


49.88 

50.16 78 
50.47 >” 
50.80 35 


34 

1.1 
5 ; 34 

51.4 
51.81 33 
§2.13 2° 
52.43 3 
52.71 7 


52.97 
53-19 ** 
53-38 0? 
53-54 

53.67 °° 


53-76 
53.82 
53-85 
53.86 
53.84 


53:79 
53-71 
53.61 
1.067 
49°.824 


0.00 
+0.4 


wb N AO WN 


Declina- 
tion N. 





+20 22 
68.1 
67.7 
67.2 
66.6 
65-9 


65.1 
64.2 
63.4 
62.7 
62.0 


wan ©wO Con AM 


61.5 
61.3 
61.3 
61.5 
62.0 


62.8 
63.8 
65.1 
66.6 
68.2 


70.0 
71.9 
73.8 
75-7 
77°5 


79:3 
80.9 
82.4 
83.7 
84.8 


85.8 
86.6 ® 
87.2 6 
87.6 4 
87.8 : 
87.9 

87.8 * 
87.6 7 


+0.372 
59°'.35 
-0.02 
+0.5 
[Eph 13] 


CotA WH OWN 


t) Pheenicis. 
Mag. 4.4 


Right 
Ascension. 


1.459 
9°.387 
-~0.0I 
+0.4 


Declina- 
tion S. 


~1.062 
437.53 | 

+0.06 

+0.5 


v Ceti. 
Mag. 4.2 


Right 
Ascension. 





I 55 


8 
54.90 


54.78 _ | 61.9 


54.65 °° 
54.51 ts 
54-36 | 4 


I 

2 

8.28 4 
5 7 


58.21 
58.11 
58.00 ©? 


10 


1.075 
_ 54*.3 15 
-0.01 
+0.3 


-_-_———= 


| Declina- 
tion S. 





o ce 
—21 29 
| oo” 


| 61.1 


62.4 
62.7 
62.6 


62.1 


—0.394 
5§6’'.22 


+0.02 
+0.5 


APPARENT PLACES OF STARS, 1913. 303 


FOR THE UPPER TRANSIT AT WASHINGTON. 
















































50 Cassiopeis. a Hydri. y Andromede pr. a@ Arietis 
Mean Solar ag. 4.1 Mag. 3.0 Mag. 2.3 Mag. 2.2 
Date. - 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. | Ascension. tion S. Ascension. tion N. { Ascension. | tion N. 















—61 58 +23 3 
108.7 6 . 15.4 3 
109.3 | 16.03 13 15.1 4 
109.3 ¢ 15.90 14 14.7 5 
108.7 2 15.76 14 14.2 7 
107.5 17 15.62 14 13-5 5 

105.8 15.48 12.7 
21 12 9 
103.7 (6 15.36 10 11.8 9 
101.1 15.26 10.9 6 
15.19 4 10.1 

15-15 9-3 
6 


Aw ON 


64.01 








3-237  +3-079 
58°.782 63''.32 








Dy 6, Da 5 +0.3 40.5 +0.3 +0.5 +0.3 +0.5 +0. 3 +0.5 


[Eph 13] 
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Right 
Ascension. 


m 
7 


44.31 4 
44.35 7 
44.31 


I2 


44:19 50 
43-99 


43-39 °° 


2.470 
385.278 


+0.03 
+0.3 


43.72 771 


65 Cassiopeia. 
Mag. 6.2 


Declina- 
tion N. 





+66 6 
82.8 

83.8 7° 
84.2 4+ 
84.1 , 
83-4) 
B06 1 
78.7 '9 
76.4 °° 
73.929 


+2.259 
62/'.24 
-0.13 
+0.5 
(Eph x3] 


6 Persei. 
Mag. 5.4 


Right 
ion. 


+0.02 
+0.3 


Declina- 
tion N. 





° og 


+ §0 39 
61.5 
62.0 9 
62.1 3 
61.8 3 
I 


+1.220 
43/’.92 

-0.07 

+0.5 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


&! Cett. 
Mag. 4.5 


Right 
on. 


m 
8 


wo NF 


23-55 


23.45 0 


II 
23-34 
23.22 7? 


23.09 °° 


22.97 

22.85 *? 
22.75 °° 
22.68 / 
22.64 ; 


22.64 

22.69 > 
22.78 9 
22.91 - 
23.09 , 


2 
23.31 
23.57 7° 
23.85 78 
24.15 a2 
24.47 3° 
24-79 
25.11 3? 
25.42 3" 
25.72 3° 
26.00 28 
25 
26.25 
26.48 75 
26.68 7° 
26.85 4 
26.99 io 


27.09 
27.17 
27.22 
27.24 
27.23 


27.19 
27.13 


OCA » mM NN OO 


27.05 


I.OLL 
23°.202 


0.00 
+0.3 


Declina- 
tion N. 





+ 8 26 
25:5 
25.0 
24.4 
23-9 
23-4 


23.0 
22.6 
22.3 
22.2 
22.2 


DnOmQhr AON AN 


22.4 
22.8 ; 
23. 
“3 9 
44 9 
25.5 


26.8 
28.3 * 
30.0 17 
31.7 7 
33-5 


35-4 
37-2 


39.0 
40.6 


42.0 4 


43-3 
44-3 
45.1 
45-7 
46.1 


46.3 
46.3 
46.2 
46.0 


45.6 


45.2 
44.7 


= 
bm GH OO 


miu f& & WN mm O 


44.2 


+0.148 
20/’.25 





-0.01 
+0.5 






Mean Solar 
Date. 


10.3 
20.3 
30.2 
Feb. 9.2 


19.2 
Mar. 1.2 
11.1 
21.1 
31.1 


Apr. 10.0 
20.0 
30.0 
May 10.0 


19.9 


29.9 
June 8.9 
18.9 
28.8 
july 8.8 


18.8 
28.7 
Aug. 7.7 
17.7 
27-7 


Sept. 6.6 
16.6 


26.6 
Oct. 6.6 
16.5 


26.5 
Nov. 5.5 
15.4 
25.4 
Dec. 5.4 


15.4 


25-3 
35:3 


Sec 6, Tan 6 


Mean Place 


D’y a, Dw a 
Dy é, De 6 








APPARENT PLACES OF STARS, 1913. 305 


FOR THE UPPER TRANSIT AT WASHINGTON. 





¢ Eridant. 
Mag. 3.8 


Right Declina- 
Ascension. tion S. 


y Trianguli. 67 Cet. 
Mag. 4.1 Mag. 5.7 











Right Declina- Right Declina- 
Ascension. tion N. | Ascension. tion S. 








Right Declina- 
Ascension. tion S. 

































h m 9° 4 h m i=] ? h m °o ‘ 
2 9 |-31 7] 2 12 [+33 26 2 13 |-—51I 54 
8 ee 8 oP gs ve 
5.17 61.7 8.47 56.4 25.42 64.2 
5.03 *4 | 62.7 OT 8.35 77| 56.5 7 25.16 7°| 65.1 9 
4.87 1° | 63.2 51 8.21 '4/ 56.3 ? 24.89 77! 65.5 4 
2 16 5 28 I 
8.05 17 55.8 , 24.61 38 65.4 7 
7.88 6 55.1 9 24.33 2 64.7 2 
773 15) 842 2496 25) 28 m 
~~! 13 “12 “0 22), ¢ 22 
7-44 9/519 |, 23-59 5, | 59-6 25 
7.35 50.6 1D 23.40 : 57.1 5 
7.30 ° 49.4 7° 23.26 54.2 . 
7.29 48.2 23.18 51.0 
5 II 33 
7:34 | 47-1 3 23.16 4| 47-7 3s 
7.44 ts 46.3 6 23.20 tr | 44:2 36 
7-59 7 | 45-7 23.31 |_| 40.6 
7.80 35 | 45-4 3 23.48 a 37.1 39 
8.05 45-4 23.71 33.6 
8.34 2945.7 2 23.99 2° | 30.3 33 
8.67 35 46.3 9 24-32 37 27.2 2 
9.38 3°| 48.4 2 25.09 4° 22.2 23 
37 3 14 42 19 
9.75 49. 25.51 20.3 
10.12 a7 51.4 _ 25.94 45 18.9 a 
10.48 3° | 53.2 26.37 18.1 






71 10.83 95 | 55.1 ” 






32 
IL.15 30 57.1 








Ik. oi 2 e 2 I 0 

It Ms 27 a 1 7° 27 33 3t 204 14 
1" 23 "20 26 19 

11.95 63.1 28.09 22.3 







28.29 7° | 24.6 73 


15 25 
28.44 3 27.1 38 


20 19 
12.15 65.0 
12.32 4 66.8 "7 
















12.45 68.5 28.53 29.9 
12.54 71] 70.0 '5 28.56 3| 32.8 79 
12.60 ° 71.4 14 28.54 °| 35.7 79 
12.63 3/ 72.6 '? 28.46 °| 38.5 78 
12.62 ; r4.6 10 28.33 3 41.0 “5 
. 5 a 3. 18  2y 

12.57 74.3 28.15 43.1 
8 5 21 17 
12-49 10 | 742 27-94 9, 44.8 13 

-39 75.0 27.70 46.1 




















1.198  +0.660 . 1.621 -1.276 
4°.355 54°'.73 8°.257  43//.24 38°.571 81''.69 23°.991 52/'.73 
~O.OI +0.03 +0.01 0.04 0.00 +0.01 : -0.02 +0.07 
+0.3 +0.5 +0.3 +0.5 +0.3 +0.5 +0.3 +0.5 





1913——20 (Eph 13] 


306 APPARENT PLACES OF STARS, 19138. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


















O Ceti. K Fornacis. t Cassiopeise. 
Var. 1.7-9.6 Mag. 5.4 Mag. 4.6 

Right Declina- Right Declina- Right Declina- 
Ascension. tion S. | Ascension. tion S. Ascension. | tion N. 
h m °o ce h m ; ° a o o 
2 14 |—- 321] 2 18 |—2412 +67 oO 

8 et 8 oe oe 

57-52 _|77-9 134-42 | 45.6 63.9 
57.42 - 78.7 . 34.30 u 46.5 9 7| 65.0 1” 
57-31 12 |79-3 134.16 tg | 47:2 i 52.39 4 65.6 > 
57-19 |, 79.8 34 34 2 16 47.6 © 51.95 °" | 65.7 5 
57.06 13 80.1 33.84 15 47.6 4 51-50 7 65.2 lo 

56.93 80.3 33.69 47.2 51.06 64.2 
56.81 '7/80.3 °133.55 '4| 46.4 % 50.65 - 62.8 '4 
56.70 *'| 80.1 7133.42 '3] 45.3 1 50.29 >. 60.9 *9 
56.62 179.7 4133.32 '°| 43.9 ™4 50.01 7° | 58.7 72 
56.58 4179.0 7133.25 7| 42.2 77 49.82 *9| 56.3 74 
I 9 3 20 9 25 

49:73 _| 53-8 









56.97 9” 72.4 171 33.56 2° | 30.2 28 re - 
57-17 |70.5 133-76 | | 27.4 50.87 | | 43-0 
57-41 24] 68.5 7°} 34.00 74 | 24.6 7° 51.39 5° | 41.7 *3 
57.68 7! | 66.4 71134.27 771 21.9 77 51.97 >| 40.8 9 
29 21 30 5 63 4 
57.97 33 | 64.3 25 | 34-57 32 | 19-4 28 52.60 5 | 40.4 4 
58.28 9 34.99 3, 7 53:27 6 409.5 5 
8.60 . 22 15.0 . 1.0 
28.92 32 38.6 18 Fess 33 4 7 oh 6s 69 42.0 aed 
59.23 3'| 57.0 1°} 35.87 3?| 11.9 % 55-32 66 | 43-4 14 
59.52 io 55-6 i 36.18 - 10.9 7° 55-98 ¢° | 45-2 a 
59.80 ° | 54-5 * | 36-48 7 10.4 ° 56.60 5a | 47°3 26 
ob olB fie ats i ot 
60.48 '9 2 77 21 8 8 16 46 29 
0.48 19 | 52.9 7137.20 7011.5 58.16 4° | 55-4 09 
60.65 '7| 53.0 137.37 "7 | 12.6 58.56 4°! 58.5 3 
60.79 a 53-3 . 37.51 ~ 14.1 ° 58.88 i 61.7 3? 
60.90 53.8 37.61 15.8 59-12 65.0 
6 
60.97 7154.5 7137.68 7|17.7 9 59.28 - 68.2 _ 
61.02 5155.4 9137.71 3] 19.6 19 59.36 ~| 71.23 
61.04 ° 56.3 2 37.71 3 21.5 t 59.35 ; 74.1 i 
61.03 3 57:3 56 37.68 5 | 23-4 17 59.26 3 76.8 23 
gam oleh Ler 253 ree 
60.85 9| 60.0 42 1! | 27.8% 8.50 37| 82.4 14 
85 9/600 *] 37-42 "| 27, 58.50 *7 | 82.4 
Sec 6 ,Tan 6 1.002 -0.059 1.096 -0.450 2.561 +2.358 
Mean Place | 57°.034 79/'.57 33°.667 40''.94 52°.898 437.19 
D’y a, Da a 0.00 0.00 -O,01 +0,.02 +0.04 0.13 
Dy 5, Du & 40.3 ° +0.6 +0.3 +0.6 40.3 +0.6 


[Eph ra] 










Mean Place 


D’y a, Dw a 
Dy 6, Dw 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


& Ceti. 
Mag. 4.3 


1.010 
31°.872 


0.00 
+0.3 


ED ES SATA NS  S || eaSaSSRSSUNwensv “annette 


+0.142 
14/'.27 

~0.01 

+0.6 


CO Ceti. 
Mag. 4.8 


Right 
ension. 


61.17 77 
61.35 - 
61.50 W 
61.61 

61.69 


61.74 
61.76 


61.75 
61.71 
61.65 
61.56 


Oo aA S» = BK iw OO 


1.038 
57°.750 
0.00 

40.3 


Declina- 
tion S. 


21.4 


15.1 
16.4 *3 


II 
17-5 
~0.280 
33°'.07 
+0.01 
+0.6 
[Eph 13] 
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86 H. Cassiopeize. Y Ceti. 
Mag. 5.3 Mag. 5.0 
Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. 
h m 9 9 0 
2 29 |+72 26 + 5 12 
8 or ve 
44.58 40.3 56.0 
44.09 49 | 41.7 ™4 55-4 °° 
43-54 °° | 42.6 9 54.8 
42.94 6042.9 ° 54-3 ; 
42.32 42.6 53.9 4 
41.72 41.7 93-5 
41.16 5 40.3 3 53.2 3 
40.67 40 38.5 32 53.1 3 
40.27 29 36.3 24 53-1 | 
39-9° 6 | 33-9 26 53-3 4 
39.82 | 31.3 53-7 
39.80 . 28.6 ad 54.3 : 
39.92 °F | 25.9 55-1 0 
40.18 39 23-4 7° 56.1 13 
40.57 51 21.2 19 57-4 14 
41.08 19.3 58.8 
41.70 °? 17.7 re 60.4 7° 
42.41 7" | 16.6 62.1 - 
43.18 a, 15.9 ; 63.9 3 
44.01 9° 115-7 3 65.7 3 
44.87 16.0 67.5 
45-74 95| 16.7 7] 20:18 %| 60.3 1 
46.60 17.9 70.9 
8 
47-44 19.6 72.4 0° 
os 74 21. 34 73-7 
48.9 24.0 74.8 
49.66 ne 26.7 oo 75.7 
50.26 *°| 29.7 i 76.3 
50.78 57 | 32.8 3 76.7 ; 
51.21 32 36.1 33 76.9 * 
51.53 | 39-4 76.8 
51.74 7" | 42.8 34 76.6 7 
51.85 " 46.1 33 76.2 4 
51.84 |) 49.2 2 75-7 2 
51.713 24 52.1 0% 75-1 « 
51-47 54:7 7455 
51.13 34| 56.9 2° 73-9 ¢ 
50.70 58.6 36" | 73-3 
3.315 +3.161 1.004 +0.091 
44°.075 19’'.00 18°.386 5§51/’.12 
+0.05 -O.17 0.00 —O.01 
+0.3 +0.6 +0.3 +0.6 
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FOR THE UPPER TRANSIT AT WASHINGTON. 










































€ Hydri. 
Mean Solar Mag. 4.3 
Date. ~ 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. | tion N. [| Ascension. tion S. Ascension. tion S. 
h m o of m | o Ff 
2 33 |+21 35 2 38 —68 37 
8 dd 8 | " 
52.82 18.6 17.78 94.7 
52-73 2 | 18.4 ° 17.27 9 | 95.7 °° 
52.61 181 3 16.72 951 96.2 5 
52.47 ta 17.7 : 16.15 ae 96.1 . 
2. 17.2 15.58%! 95. 
5 a ’ 5 3-58 57' 95.4 7 
52.1 16.5 15.02 94.1 
52.04 - 15.8 7 14.49 7 92.3 8 
51.92 0° | 15-1 7 14.01 ‘ 90.0 3 
51.82 ‘ 14-4 7 13.59 - 87-3 a 
I. 13. 13.2 2 
Smal TF 3:74 27 a 34 
51.74 | 13.3 12.97 
51.76 7| 12.9 i" 12.80 77 | 77.3 35 
51.83 4 12.7 ° 12.73 ’| 73.6 37 
51.95 *7| 12.7 12.76 3} 69.8 3 
52.12 7] 13.0 3 12.89 '3| 66.1 37 
a1 5 4] 
52.33 | 13.5 13.13 2.4 
52.58 79 8 13.46 93| 58.9 35 
; 13.87 4" | 55.7 3° 


14.36 * 52.9 28 







July 8.8 14.92 a 50.5 tg 
18.8 15.52 48.6 
28.8 16.15 3 47.2 ° 

Aug. 7.7 16.80 64 46.4 ° 
17.7 17-44 © 46.2 5 
27.7 18.05 57 46.7 ° 

Sept. 6.6 18.62 || 47-7 16 
16.6 19.13 °*| 49.3 2 
26.6 19.56 43 | 51.4 : 
16.5 20.16 i 56.8 
26. 20.31 60. 

S 4 32 

Nov. 5.5 20.35 ¢ 63.2 32 
15.5 20.29 17 66.4 30 
25.4 20.12 69.4 


Dec. 5.4 


15.4 
25-3 
35:3 
Sec 6, Tan 6 
Mean Place 
D’ya, Dwa 
Dy é, De 6 


35°7 
56.70 _ | 35-9 
56.65 : 36.0 
56.57 35-9 
1.075 +0.396 
52°.400 8/62 


19.50 74.6 
19.08 19 76.6 4 
18.59 78.0 






33-24 '*"| 76.9 


5-481 = -5.389 
29.124 80'7.83 











2.746 -2.557 
14°.807 82/'.58 










+0.01 —0.02 
+0.3 +0.6 
[Eph 13] 


-0.09 +0.28 
+0.3 +0.6 


--0.04 +0.13 
+0.3 +0.6 





Mean Solar 
Datc. 


Jan. 0.3 
10.3 
20.3 
30.3 
Feb. 9.2 


19.2 
Mar. 1.2 
II.1 
21.1 


31.1 


Apr. 10.1 
20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.8 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17.7 
27.7 


Sept. 6.7 
16.6 
26.6 
Oct. 6.6 
16.5 


26.5 
Nov. 5.5 
15.5 
25.4 
Dec. 5.4 


15.4 
25.4 
35-3 


Sec 6, Tan 6 


Mean Place 


D’¢ a, Du a 
Dy 6, Dw 6 
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0 Persel. y Ceti seq. % Ceti. 
Mag. 3.7 Mag. 4.4 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. | Ascension. tion S. Ascension. | tion N. 
h m e s ° Fd h m 9 e 
2 38 (+48 51} 2 38 j+ 2 52 2 40 |+ 9 44 
8 oe oe 8 or 
15-43 57-5 15-2 14.72 57°3 
15.27 * 58.2 7 14.5 : 14.63 2 56.9 * 
15.07 °° | 58.6 ; 13.9 ° 14.52 *) | 56.4 : 
14.85 ° 58.6 5 13.4 4 14.40 13 55-9 5 
14.61 23 58.1 3 13.0 3 14.27 14 55-4 yi 
436 20) 909 1a] 4743 09137 403 19) S58 
20 14 ‘“o “oo 12 3 
73-96 16 | 47 6 12-5 : 13.08 10| 943 5 
13. JI 12. 13. I 
13.69 1 oF 18 12.9 ° 13972 ae ° 
5 18 5 I 
368 2/9 lies Lett 2 So 2/5 
I 8 6.0 77 9 6 5 (SS 
3.73 re | 40-0 ; 15.0 - 13.76 11| 92° 8 
13.88 75] 44.5 75 16.1 13.87 55.8 
21 13 14 15 10 
14.09 27 43.2 © 17.5 15 14.02 |” 56.8 - 
14.36 42.2 19.0 14.22 57-9 
3 6 16 13 
74-69 37 41.6 3 20.6 18 14.45 0 59:2 15 
5. 41 41.3 9 22.4 19 14.71 29 7 % 
15.47 43 41.4 4 24.3 19 15.00 31 62.3 7 
15.90 41.8 3 26.2 3 15.31 32 64.0 17 
16.34 42.6 28.0 15.63 65.7 
45 II 17 32 17 
rag as] 427 wal 0 ae 92 1328 33] Gob 
68 44/1 ,6.8 17 "2 15 eR 3¥] oa & 15 
17.68 41 46.8 19 32.8 13 16.58 30 70.5 14 
18.09 38 48.7 a 34-1 16.88 71.9 7 
2 Soo SO a3 as fae 
837) O14 BS 40 7) 14 
19.15 93 | 55-4 3, 36.3 3 17-63 7° | 75-0 & 
19.43 24 57.8 24 36.6 5 17-83 17 75.6 4 
19.67 60.2 24 36.6 3 18.00 4 76.0 3 
19.86 62.6 36.4 18.14 76.2 
20.01 ‘5 | 64.9 79 36.0 + 18.25 "'| 76.2 ° 
1! 22 6 8 2 
20.12 67.1 - 35.4 6 18.33 5 76.0 > 
20.18 5 69.2 3 34.8 7 18.38 ; 75.8 3 
20.18 4 71.0 | 34-1 5 18.40 | 75-5 4 
20.14 9 72.6 13 33.3 18.39 4 75.1 5 
20.05 73.9 13 32.6 18.35 6 74.6 
19.91 *4|74.9 31.9 74.1 9 
1.520 +1.145 +0.050 1.015 +0.172 
157.027 40°'.32 10/".89 14°.196 50/.84 
+0.02 —0.06 0.00 0.00 -0.01 
+0.3 +0.6 +0.3 +0.6 +0.3 +0.6 





[Eph 13) 











[Eph 13} 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
” Persei. 41 Arietis. f Fornacis. O Arietis. 
Mean Sola Mag. 3.9 Mag. 3.7 Mag. 4.5 Mag. 5.5 
ean r — 
Date. — 7 ima. 
Acctation. | MonN. | Ascession. | ‘tion No | Ascension. | ‘tion'S | Ascension, | “tom N- 
o °¢ h m o 7 h m h m o 
+55 32] 2 44 |+26 54] 2 45 2 46 | +14 43 
os 8 e 8 8 oe 
25.3 52.00 21.0 28.01 41.72 3 34.7 
oO 10 ve) 14 3 
26.3 - 51.90 _ are 3 27-87 6 ard iW S44 4 
26.9 ay 14 20. 3 27-7 18 4r53 12 34-8 4 
27.0 3 51.64 7 | 20.5 4 7.53 19 40 6 | 
26.7 51.49 ¢ | 20.1 6 27.34 19 41.27 15 33-1 5 
26.0 51.33 19.5 27.15 41.12 32.6 
I 8 18 I 5 
248 eS e a /28Z of 2082 r7|gr5 2] oe S28 s 
. . . . 86 . 
21.6 ” 50.93 - 16.9 3 26.65 Q 40.76 7 | 3t-2 4 
19.6 - 50.85 3 16.1 3 26.54 40.69 31.0 | 
. 8 15. 26. 0.65 30.9 
iS 21 2083 , ie : 264 40.66 é 30.9 : 
13.4 * 50.89 14.1 ; 26.47 40-72 te 31.1 4 
118 75 | 52-00 7 | 158 | 26-54 .2) 069 5014082 55 | 38S 
10.0 | S17 13-7 2 °° 17 719 8 
8.6 51.38 13.9 26.83 A4l.I 32.9 
2 4 22 3 rr 
7.6 - 51.63 79 | 14.3 ; 27.05 - 43-39 , 34-0 _ 
7-0 || 51-92 32 15.0 9 7.3 29 41. 30 2 
6.8 52.24 15-9 ° 27.60 31 41.96 3 36.6 15 
6.9 ; 52.57 s 17.0 1127-91 42.27% 38.1 7? 
. . 28. 2. . 
£4 0) 5.27 as|108 ss] 59694408 19] £282 20] 227 os 
% 1315362 3 21.3 5 128.92 34 43.24 37 | 42.9 19 
12 16 53.96 34 22.9 e 29.26 34 43.56 30 44.4 - 
"18 32 I “eg 32 386 ‘9 15 
13.0 | | 54-28 31} 7ES gy] 29 58 30 43.86 0, 45-9 1° 
15.1 54.59 26.2 29.88 44.14 47.2 
2 28 16 26 12 
17.4 Os 54.87 i 27.8 ts 30.15 1 44-40 74 48.4 °° 
19-9 26 JIS 1? 25 | 793 14 ee 21 14.85 21 50.2 8 
22.5 27 55-34 19 30:7 13 30. 17 44 18 ° 7 
25-2 a7 55°53 16 | 52-0 12 150-77 13 45.03 - 59:9 5 
27.9 155-69 | 33-2 __ | 30.90 45-18 | | 51-4 3 
30.5 ae 55-82 13 | 34.3 7) 30.99 ° 45:30") S17 3 
33-0 24 35:95 6 33? 8 oeod : qeae 6 oT ° 
35-4 42/5599 ,/32:0 6137-05 “4 3 8: 
37.6 30 56.01 : 36.6 5 31.03 & 45.48 +1 SI. : 
6 6.00 37.1 30.97 61.1 45-47 51.7 
48.2 6 35.96 +1 37-4 $130.88 9|63.0 1945.43 4) 51.5 t 
42.4 *7155.89 7137.6 7]30.75 “3|64.5 "5145.37 °| 51.1 
+1.457 1.121 +0.507 1.189 -0.644 1.034 +0.263 
67.75 §1*.533 9°.31 26°.968 75’'.34 41°.196 26’'.58 
0.07 40.01 —0.03 0.01 +0.03 0.00 ~O.01 
+0.7 +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 
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FOR THE UPPER TRANSIT AT WASHINGTON. 























t* Eridani. T Persei. 7» Eridani. € Arietis (mean). 
Mag. 4.8 Mag. 4.1 Mag. 4.0 Mag. 4.6 
Right Declina- Right Declina- Right Declina- Right Declina- 





Ascension. tion S. Ascension. tion N. Ascension. tion S. Ascension. | tion N. 














h ° , m ° , 
2 -— 914] 2 54 | +2059 
8 [a4 | on 
6.31 36.7 9 14-57 3144-7 | 
6.20 37.6 3 14-49 44.6 2 
6.07 38.4 6 14.38 13 44.4 4 
33 39.0 4 14.25 14 44.0 5 
5:7 ts 39-4 yp t4-tt 15 43-5 5 
5.60 39-5 | 13.96 15 43.0 | 
5-44 39.4 4 13.81 4 42.4 . 
5-29 (| 39-0 ¢ 13.67 | 41.8 6 
5-17 38.4 9 13-58 3 402 6 
5: 5 37-5 13.4 4 40. ; 
5-03 13-44 | 40.1 3 
5-02 13.44 5 39.8 3 
5.05 13-49 ° 139-6 | 
5.13 13.59 | 39.6 | 
5.25 13.74 5 | 39-8 5 
5-42 13-94 40.3 
5.63 14.17 °3 41.0 7 
5.88 14.44 x0 41.9 2 
ere 14-74 32 43.0 13 
. 15. . 
i 5 33 44.3 14 
77 1§-39 45-7 
7.09 15.72 33 | 47.2 '9 
7.42 16.06 34| 48.7 1S 
7-73 16.39 x 50.2 te 
on 16.70 30 51.7 14 
31 . 17.00 53.1 
8.57 , 17.28 °° 54.5 - 
8.80 7 17.53 ~ 55-7 - 
9.00 14. 17.75 56. 
9.16 ts 15.9 > 9.70 oy 17.94 57.8 " 
9.29 17.5 9.93 18.11 58.6 
9.39 7° | 19.3 18] 10.10 17 18.24 '3| 59.3 J 
9.46 7 | 21.2 9} 10.22 7? 18.34 1°! 59.9 
3 19 7 7 4 
9.49 5 23.1 19 10.29 641 4 60.3 3 
9.49 25.0 10.31 18.45 O. 
4 18 Oo 2 
9-45 26.8 10.27 58.0 18.45 60.8 
9.39 © 128.4 TE 10.18 9| 59.5 15 18.42 3 60.8 ° 
9.30 7 | 29.7 3} 10.03 5} 60.7 *? 18.36 °| 60.7 * 
1.074 0.391 1.639 +1.299 1.071 +0.384 
5°.453 43'.32 4°.865 25''.92 | 14°.034 3477.63 
—-0.01 +0.02 +0.02 -0.06 +0.01 —0.02 
+0.3 +0.7 +0.3 +0.7 +0.3 +0.7 +0.3 +0.7 
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Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.3 
Feb. 9.2 


19.2 
Mar. 1.2 
11.2 


21.1 
31.1 


Apr. 10.1 


20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.9 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17.7 
27-7 


Sept. 6.7 
16.6 
26.6 
Oct. 6.6 
16.6 


26.5 


Nov. 5.5 
15.5 
25.4 

Dec. 5.4 


15.4 
25.4 
35-3 
Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 


Dy é, De 6 
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47 H. Cephei. 
Mag. 5.7 


Declina- 
tion N. 


Right 
Ascension. 





h m ° , 


2 54 |+79 4 


3 é 
29.86 56.1 
29.09 77| 58.0 19 
28.20 ®% 59.3 13 
27.22 960.1 ° 
26.19 193) 60.2 * 

103 


5 

97 “37 10 
89 16 
57-1 0G 


25.16 
24.19 
23.30 
22.54 
21.95 


21.55 
21.36 
21.40 
21.64 
22.10 ‘ 


22.76 36.8 
23.60 100} 34 
24.60 tt} 33° 
25.71 124 7 
26.94 129 31.3 

28.23 31.1 
29.56 *33/ 31.3 

I 

30.91 135] 32.0 7 
32.24 3 33.2 6 
33-53 --°| 34.8 


123 21 
34-76 | 36.9 

114 24 
76.93 103 39: 28 
37.84 9 45.2 3° 
38.61 77| 48.3 3? 

61 34 


39.22 
39.66 
39.92 
39.98 
39.85 
39.52 
39.02 9 
38.34 


§.279 +5.184 
28°.216 34/'.50 


+0.09 
+0.3 


2 


44 
26 ae 35 
© 62.1 34 


0.25 
+0.7 


6 Bridani. 
Mag. 3.4 


Right 
sion. 


Declina- 
tion S. 


bh m ° ‘ 
—40 38 
8 oe 

77:0 

78.41 
79-4 5 
23 79-9 5 


33 {799 « 


58.96 40.7 
59.32 3° | 38.9 
59.68 - 
60.04 3 36.6 9 
60.39 32 


60.71 
61.01 3° 
61.27 ? 
61.50 i 
61.69 14 
61.83 
61.93 *° 
61.98 > 
61.99 *| 52.8 77 
61.96 : 


61.88 57.8 
61.76 '? 1 59.9 7! 
61.61 75 | 61.6 77 
—0.859 
70/7.35 
+0.04 
+0.7 
[Eph 13] 


1.319 
57°.857 
—0.02 

+0.3 


@ Ceti. 
Mag. 2.8 


Decliina- 


Right 
i tion N. 


Ascension. 


bh m o s 
2 57 |+ 344 
3 on 

44.44 , 
44.36 

44.26 *° 
44.14 - 
44.00 14 
43.86 

43-72 \* 
43-59 | 58.6 
43-48 | 58.7 
43-40 || 59.0 


43-36 | 59.4 
43.36 60.0 
43.40 60.8 
43.48 ' 61.9 
43.61 *3 | 63.2 


18 
43-79 | | 64.6 
66.1 


44.00 
75 | 67.8 


44.25 
44.52 7! | 69.6 
71.4 


29 
44.81 | 
73-2 


45.12 | 
45-44 °° | 74.9 
45.75 3! | 76.5 
46.06 .’ 77.9 
46.35 3179.1 
46.63 80.1 
80.9 


46.89 26 8 
47.12 73|/81.4 5 
81.6 ? 

(@] 

2 


61.5 
60.8 7 
60.2 6 
59-7 ; 
59-3 4 
58.9 
58.7 


oo —& O 


47.33 ~" 
47.52 0 81.6 
81.4 


5 
47-67 
47-79 81.0 
47.89 - 80.5 
47.95 °|79.9 
47.98 3) 79.2 


Oo 
47.98 | 78.4 
47-95 


77-7 ; 
47.89 ~|77.0 
1.002 


+0.066 
43°.790 567.38 
0.00 


0.00 
+0.3 +0.7 


HD & 


Y Persei. 
Mag. 3.1 


Right 
Ascension. 


2 58 


8 
29.84 
29.68 7° 
29.47 *' 
29.22 99 
28.95 37 
28.68 6 
28.42 7 
28.18 io 
27-97 
27.82 i 


27°73 
27.71 
27.76 - 
27.89 30 
28.09 36 


28.35 
28.68 33 
29.06 38 
29.48 is 
29. 

9-93 47 


30.40 
30.89 49 
31.38 * 
31.86 ) 
32.32 7 


32.75 

33.16 #1 
33-53 2! 
33.86 9 
34.15 °° 


34-39 

34-59 7 
34-73 
34.82 9? 


34.85 ; 
34.82 3 
34:74 | 
34.61 *3 
1.668 
29°.224 
+0.02 
+0.3 


2 


Declina- 
tion N. 





+53 9 


776 | 
78.7 
79-4 
79.6 
79-4 6 


78.8 

77.8 °° 
76.5 0 
74-9 18 
73-1 t 
71.2 

69.3 °9 
67.4 3 
65.6 - 
64.0 13 


I 


7 
2 


91.0 
92.6 '6 


I 
93-9 "9 
+1.335 
59°'.72 
-—0.06 
+0.7 
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t® Eridani. 
Mag. 4.2 


P Persei. 
Var. 3.4-4.2 


/t Horologii. 
Mag. 5.2 


Mean Solar 
Date. 


Jan. 0.3 
10.3 
20.3 
30.3 

Feb. 9.2 


19.2 
Mar. 1.2 
11.2 
21.1 
31.1 


Apr. 10.1 
20.0 
30.0 
May 10.0 
20.0 


29.9 
June 8.9 
18.9 
28.9 
July 8.8 


18.8 
28.8 
Aug. 7.7 
17-7 
27-7 


Sept. 6.7 
_ 16.6 
26.6 
Oct. 6.6 
16.6 


26.5 
Nov. 5.5 
15.5 
25.4 
Dec. 5.4 


15.4 
25.4 
35-3 
Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 
Dy 6, Dw 5 


Right 
Ascension. 


2 58 

8 
34-31 
34.20 ” 
34.07 °° 
33-92 °° 
33-75 1 


33°57 

33-40 17 
33-25 °° 
33.12 13 
33.01 7! 


32.94 
32.91 
32.93 © 
32.99 | 
33:10 


33.26 

33-46 *° 
33-70 74 
33-97 3° 
34.27 3 


34-58 

34.90 3° 
35.22 > 
35-54 ar 
35-85 3° 


36.14 
36.40 7° 
36.64 74 
36.85 ; 3 
37:03 | 5 
37.18 

37:29 
37-36 
37-40 
37-40 
37°37 
37-31 
37.22 


1.094 
33°.365 


I 


OA &O OP ~I 


—O.01 
+0.3 


Declina- 
tion S. 


—23 57 
56.2 
57-5 .° 
58.5 
59.1 
59-3 


59.2 
5 
58.7 8 


37.8 
39.5 07 
41.0 *9 


0.444 
53/'.61 


+0.02 
+0.7 


Right 


Ascension, 


h m 


Declina- 
tion N. 


o c 


2 59 |+38 30 


8 
36.34 


40.44 16 
40.56 *? 
40.65 ; 
40.69 5 
40.69 
40.65 4 
40.57 
1.278 
35°:776 
+0.Q01 
+0.3 


ao? 


28.3 


1) 28.8 


5 
29.1 3 
29.1 3 
28.8 6 
28.2 9 
27-3 
26.3 °° 
25.1 
23.8 13 


22.5 
21.2 13 


+0.796 
13/'.64 

—0.04 

+0.7 


{Eph x3] 


2.005 
33°-547 
0.03 

+0.3 


—1.737 
88'’.96 


+0.08 
+0.7 


3.278 
3°-924 


es (oe 


—0.06 
+0.3 





~—3.122 
g1’’.93 

+0.15 

+0.7 
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Mean Solar 
Date. 


Jan. 0.4 
10.3 
20.3 


30-3 
Feb. 9.2 
19.2 
Mar. 1.2 
11.2 


21.1 
31.1 


Apr. 10.1 
20.1 
30.0 
May 10.0 
20.0 


29.9 
june 8.9 
18.9 
28.9 
july 38.8 


18.8 
28.8 
Aug. 7.8 
17.7 
27:7 


Sept. 6.7 
16.6 
26.6 
Oct. 6.6 
16.6 


26.5 
Nov. 5.5 
15.5 
25.5 
Dec. 5.4 


15.4 
25.4 
35:3 
Sec 6, Tan 6 
Mean Place 


D'y a, Dw a 
Dy 6, Dw & 
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fi Persei. 
Var. 2.1-3.2 


Right 
Ascension. 


Geo 
un 
p= 
| 
wa 


Declina- 
tion N. 





Right 
Ascension. 


O Arietis. 
Mag. 4.5 


Declina- 
tion N. 





63-9 
7 | 63.8 
° | 63.6 
63.2 
62.8 


62.3 
61.8 
61.3 
60.8 
60.3 


1 | 99 

59-7 
59.6 
59-7 
8 60.0 
60.5 
61.2 
62.1 
63.2 
64.4 
65.8 
67.2 
68.7 
70.1 
71.5 
72.8 


42.28 6 74.1 


75.2 
76.2 


42.98 8 77.0 


77-7 
78.2 
2 | 78.6 
5 78.9 
' 79.1 

79.2 


79.2 
79.1 


e 


+19 23 


haan aw a f& f& Hm» 


+0.352 
547.19 

-0.02 

+0.7 


{Eph 13] 


12 Eridant. 
Mag. 4.0 


Right 
Ascension. 





26.51 
26.44 
26.34 ° 


1.147 
22°.468 


-O.01 
+0.3 


Declina- 
tion S. 





° o 


—29 19 


—0.562 
46’'.56 

+0.03 

+0.7 


48 H. Cephei. 
Mag. 5.5 


Right 
Ascensi 


Sion. 


h m 
3 9 


8 
16.22 
15.61 
14.88 
14.06 
13.19 
12.30 
11.44 
10.65 

9.96 
9.41 


9.02 
8.80 
8.78 
8.95 
9.31 


9.85 
10.55 
11.39 
12.35 
13.40 


61 
73 
82 
87 
89 
86 
79 
69 
55 
39 


22 

2 
17 
36 
54 
70 
84 
96 


105 


113 


14.53 
15.70 


117 


16.89 179 


18.08 119 
116 


III 


19.24 


20.35 
21.40 
22.36 
23.22 


23.96 


24.57 
25.04 
25°35 
25-49 
25.46 


25.25 
24.88 


24.36 


105 


96 
86 


74 
61 


47 
31 
14 

3 
aI 


37 
§2 


4.592 
14°.359 59/’.34 


+0.09 
+0.3 


Declina- 
tion N. 





tJ eo 


+77 24 


80.5 
82.5 7° 
83.9 “4 
84.8 5 
85.1 

5 3 


84.8 3 
84.0 
82.6 14 
80.7 *9 
23 
78.4 25 


75-9 

73.2 77 
70.5 7! 
67.8 77 


26 
65.2 34 


62.8 
60.7 7" 
59.0 *7 
57.7 °3 
56.8 ? 
4 


91.4 
94.1 77 
96.3 22 


+4.482 


-0.20 
+0.7 


Z, 
° 
< 


=) 


A AKA n A 





nS) 
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© Arietis. 
Mag. 5.0 


6 


6 
6 
5 
5 
5 
5 
4 
4 





'S | 29.6 


9 | 28.0 


* | 46.5 


Declina- 
tion N. 


9 ‘ 


+20 43 
31.5 
31-5 
31.3 
31.0 
30.6 


30.1 


29.0 
28.5 


27.5 
27.2 
27.0 
27.0 
27.2 


27.6 
28.2 
29.1 
30.1 
31.2 


32-5 
33-9 
35:3 
36.8 
38.2 


39.5 
40.7 
41.9 
42.9 
43.8 


44.5 
45.1 


45.6 
46.0 


46.2 
46.4 


ONO +» DH O ND W CAA NG naw WN O 


46.4 


+0.378 
21°’.42 


-0.02 
+0.7 


88 Horologii (@.). 
Mag. 5.7 


Right 
Ascension. 


24.43 °/ 
1.869 
20°.734 


-0.03 
+0.3 


49] 32. 
3) 7 


Declina- 
tion S. 





32-9 
53 
25-9 
22.8 3! 
20.1 77 
23 


17.8 
15.9 ta 
14.5 
13.8 7 


5 
14.2 
1§.3 
16. - 
19.0 
ae 25 
29 


24.4 
27.5 2 
30.7 3 
33.8 


9 3° 
1s 36.8 ae 


39-5 
41-938 
1 43-9 
—1.578 
49/’.64 
+0.07 
+0.7 
[Eph 13] 


7135-99 


1! 38.82 


¢ Eridani. 
Mag. 4.9 





Right 
Ascension. 


h 
3 
$s 
37.20 
37.12 
37.01 
36.88 


36.74 


36.59 

36.44 °° 
36.30 ‘4 
36.17 73 
36.07 1° 


36.01 


m 
Il 


36.01 


36.07 
36.18 


36.33 
36.52 
36.75 
37.01 
37-29 


37-59 
37-90 
38.21 
38.52 


39.10 
39.36 
39.60 


39.82 
40.01 


40.17 

40.30 *9 
40.40 *° 
40.47 7 
40.50 3 


O 
40.50 
40.47 
40.41 


1.013 


6 


36°.379 32''.07 


0.00 
+0.3 





3114.5 


Declina- 
tion S. 





°o , 


30.2 
31.2 
32.1 
32.8 


33.2 


33-4 
33-3 
33.0 
32-4 
31.6 


39.5 
29.2 
27.7 *5 
26.0 
24.1 


22.0 
19.8 
17.6 
15.4 
13.2 


12 
13 
14 
14 
14 


13 
12 


13.2 


15-7 


—O.161 


+0.01 
+0.7 


315 


Tt Arietis. 
Mag. 5.2 





Right | Declina- 


Ascension. 


tion N. 





rd 


+20 50 


12.8 
12.7 
12.6 
12.3 
11.9 


11.5 
1I.0 
10.5 
9-9 
9-4 


8.9 
8.6 


on FNO HW AN ANH BS HW wm 
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Sec 6, Tan 6 
Mean Place 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





















Right Declina- Right Declina- 
Ascension. |_ tion S. Ascension. tion S. 
h m ° ? h m ° , 
3 16 |-43 23] 3 18 |-77 41 
3 a? 8 o7 
28.64 72.9 12.13 | 93-4 


9 15 
11.21 . 
94-95 


28.47 ‘7 | 74.6 °7 


28.28 *9 | 75.8 *? 410.21 1%! 95.9 



































28.06 77|76.5 “71 9.147°7| 96.2 3 
24 109 3 
a 34 7, - 109 95-9 3 
27-5 9 95.1 
27.34 741 75.6 ©} 5.90 101 93.7 14 
27.11 73) 74. 4.90 ° "| 91.8 . 
26.90 vy | 72: 3.98 a 89.5 . 36 * 
26.73 , 3:17 64] 86.7 2 | 5:20 7 
26.60 2.49 83.6 5.09 
26.52 1.95 4) 80.3 331 5.05 4 
38 35 3 
26.49 1.57 76.8 5.08 
22 37 9 
20.52 1.35 4 73-1 37 5:17 
26.60 1.31 , 
3 9) 4 5-33 2 
26.74 1.44 _ |65.7 | 5.56 
26.94 1.74 3% 62.2 35] 5.84 75 
24 46 33 
27.18 , 2.20 — 58.9 51 o 
27-46 32 a | 2-81 74| 35°9 7 
27.78 3° | 39. 355 74] 53-2 27 


28.13 4.40 51.0 
28.50 37| 35.2 °°} 5.34 94] 49.4 1° 
28.88 ° ; 6.33 2 48.3 77 
29.26 37 , 7-35 oe 47-7 
29.93 35 -37 99 47. 7 
29.98 9.36 48.5 
30.31 10.27 7} 





4.695 —4.587 
6°.249 83/'.89 


1.012 +40.153 
7°.762 2477.15 
—0.09 +0.20 0.00 -—0.01 
+0.3 +0.8 +0.3 . +0.3 +0.8 
[Eph 13] 
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2 H. Camelop. & Tauri. Sf Tauri. € Eridani. 
Mag. 4.4 Mag. 3.8 Mag. 4.3 Mag. 3.8 
Right Declina- Right Declina- Right Declina- Right Declina- 


Ascension. tion N. Ascension. | . tion N. Ascension. tion N. ] Ascension. tion S. 


ee 





















h m ° ! h m eo? h m o ¢ h m o ¢% 
3 21 |+59387 3 22 1+ 9257 3 26 {+12 38] 3 28 |- 9 44 
| on 3 os s a7 g as 
61.88 35.8 27.87 54.9 4.81 20.4 50.74 65.1 
6 
61.69 . 37.3 i 27.81 °|54.4 514.75 © 129.0 4} 50.67 | | 66.3 12 
61.44 75 | 38.4 "1427.72 9153.9 514.66 9128.6 4150.56 7" | 67.2 9 
29 6 12 5 12 4 13 7 
eres 32 39.0 | 27,60 14 53-4 4 4.54 14 252 1 50.43 14 07-9 5 
0.83 39.2 27.4 53.0 4.40 27. §0.29 4 
34 3 14 4 15 4 16 2 
60. 8. 27.32 2.6 . , 0.1 68.6 
60.16 33 38.2 7 oy ey 15 238 3 hte 15 ee 3 ae 16/686 ° 
59.84 3? | 37.0 *7 127.03 4] 52.1 713.96 14 | 26.8 3149.82 1° | 68.3 3 
28 16 13 I 13 3 14 5 
59-56 22 35-4 18 20-90 101979 6 3-83 10 26-5 1449 68 11 7.8 8 
59-34 33 20. 52.0 3°73 20.4 49-57 7:0 
15 20 | I 7 O 8 I 
59-19 31.6 26.74 52.1 3.66 26.4 49.49 66.0 
59-11 1 | 29.5 21] 26.71 3/52.4 313.63 3/265 149.45 3! 64.7 18 
59-12 | 27-4 O, 26.73 7 52-9 ° 3.65 7 26.7 4 49-45 4 63.2 3 
30 15/289 9) seo 503 8 385 1 [are [38 21 s58 
vv” 26 “17 “7” 16 “104? - 15 “9 14 “ay 
$9.00 34) 20:1 *5|27.27 2° | ses 1) 418 ® [297 21 49.90 "| oa 2 
60.40 46 18.9 " 27.50 * 57.9 4 4.42 i 30.8 - 50.11 4 53.2 > 
S96 | any 4[ sai 29 Sa ss] Sop 29 [S58 | 308s | S58 
61k 53 5 326) lée. 16 a3 "15 29 53 
I. 17. 28. 2. . .O 0.91 ; 
62.48 56 179 3 28.67 > 63.9 ° ° 60 °° 3o4 14 1 tr ° 14.9 3 
63.02 °G 18.6 2 28.99 2 65.4 > 5.92 2 37.8 i 51.52 0 43-3 1 
63.58 35 19.6 t4 29-31 30 0.8 2 6.24 31 39.2 13 51.82 30 41.9 
es 53 21.0 17 29.61 29 : .O 10 6.55 30 40.5 WY §2.12 29 40.9 7 
. 22. 29. .O 6.8 1.6 2.41 0.2 
65.16 - 24.6 r9 30.18 - 69.9 9 m1, 28 12.5 9 3 68 37 30.9 3 
65.62 4° | 26.8 27}. 30.44 7°] 70.6 717.39 7° | 43.2 7452.93 25| 40.0 * 
66.04 4? | 29.1 231 30.67 73] 71.1 517.63 74 143.8 ©153.16 73| 40.4 4 
66.42 - 31.6 - 30.88 i” 71.3 . 7.84 19 44.2 ; 53.36 i Al. 2 
66. 2 1.06 I. 8.0 . ; 2.1 
67 on - 36.8 26 ar at : rte : B10 16 ie 2 83 i 133 - 
67.22 “| 39.5 (7131-34 '2| 71.0 7] 8.32 13 | 44.5 2153-79 “3 | 44-7 17 
67.36 , 42.1 2 | 31-43 3 70.6 ; 8.42 5 (44:3 2153-87 40.2 - 
; . I, O. . . .92 , 
TAS 4/445 1.19849 2/792 | 4 3 [44% 4793-9 47 15 
67.43 ,/46.8 131.51 | | 69.7 5 8.51 | | 43.8 415394 21493 14 
67.35 1, | 48:8 - 31.50 4 69.2 ; 8.51 4 (43-4 4 53-92 50.7 | 
67.20 '* | 50.5 17) 31-46 *'68.7 18.47 4 |43.0 £153.86”) 51.9 © 
Sec 6, Tan 6 1.978  +1.707 1.014 +0.166 1.025 +0.224 1.015 -—0.172 
Mean Place | 60°.890 17/18 27°.134 47°63 4°.068 21/'.23 49°.841 67/42 
D’ya, Dw a +0.03 ~0.07 0.00 —O OI 0.00 —0.01 0.00 +0.01 
Dy 6, Dw 6 +0.3 +0.8 +0.3 +0.8 +0.2 +0.8 +0.2 +0.8 


{Eph 13) 
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t® Eridani. O Persei. O Eridani. v Persei. 
Mag. 4.3 Mag. 3.1 Mag. 3.7 Mag. 3.9 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. | Ascension. tion S. Ascension. | tion N. 
h m ° c h m h m e c h m ° , 
3 29 |-21 54] 3 36 3 39 |-10 2] 3 39 | +42 18 
) ”, s 8 ce 8 oe 
57-66 87.6 44.37 5-75 84.1 17.58 31.9 
57-57 ° 89.1 - 44.27 i" 5-68 me 85.3 i” 17.50 - 32.8 
57-45 ,.|90-3 [44-12 © 5-58 13 86.3 7 | 17:37 57 | 33-4 | 
57-30 6 | 91-1 5 43-93 |° 5-45 14 87.0 17.20 | 33.8 : 
57-14 1 91.6 9143.71 ° 5.31 87.5 ° 17.01 . 33-9 | 
56.97 .| 91.7 43.48 5.16 87.8 16.80 33-6 
56.79 78] o1.5 7143.24 24 5.00 791878 16.59 27'| 33.0 © 
56.62 u go.9 ©} 43.01 “3 4.84 re 87.5 3116.38 - 32.2 ® 
56.46 5 | 92-9 2 42.81 i 4.70 - 87.0 ° 16.20 - 31.2 . 
56.33 9 88.8 6 42.64 2 4.58 9 86.2 10 16.05 11 | 30° 13 
56.24 87.2 42.52 4.49 85.2 15.94 28.7 
56.18 °185.3 19} 42.46 © 4.44 >| 83.9 ‘3115.88 ©| 27.3 14 
I 21 I I Oo 3 I 
56.17 * | 83.2 7" | 42.46 4.43 82.4 ° 15.88 | 26.0 * 
56.20 : 80.9 i 42.53 |! 4.47 80.7 - 15.94 || 24-7 _ 
56.28 3 78.4 36 42.66 4-55 |. 78.8 a 16.07 3 23.6 10 
56.41 75.8 42.86 4.67 76.7 16.25 22.6 
56.59 9] 73.1 27] 43.11 75 4.84 *! | 74.5 77116.49 74! 21.9 7 
21 2 I 21 22 2 9 
56.80 7" | 70.4 771 43.42 3 5.05 72.3 77416.78 79| a1.4 5 
2 26 2 22 2 2 
57.04 i 67.8 3 | 43:72 5 5.29 i 70.1 °° 1 17.10 56 21.2 * 
57-31 |) 65.3 2 44.16 5.56 38 67.9 - 17.46 39 21.3 3 
57.61 63.1 44.58 5.84 65.8 17.85 21.6 
57.92 21! 61.1 791 45.01 43 6.14 3° | 63.9 19} 18.25 4°] 22.2 © 
I I 16 fe) 8 
58.24 97 | 59.4 *7145.45 6.45 37 | 62.3 7°418.65 4°| 23.0 
31 13 44 31 14 4I 10 
58.55 31 58.1 45.89 3 6.76 30 60.9 to 19.06 40 24.0 || 
58.86 30 57-2 4 46.32 42 7.06 29 59.9 7 19.46 39 25.2 14 
59.16 56.8 46.74 7.35 59.2 19.85 26.6 
59-44 - 56.8 °F 47.14 * 7.62 i 58.9 3 20.22 37} 28.1 i 
59-70 | 57-3 , 47.52 xs 7.88 9 | 58.9 7 | 20.57 .. 29.7 
59-93 - 58.2 13 47.87 31 8.12 31 | 99°3 7 20.89 30 31.4 17 
0.14, |59-5 614 18 o8 8.33 3 60.0 tof 2229 36 | 332 17 
60.32 61.1 48.46 8.51 61.0 21.45 34.8 
60.46 *4| 63.0 191 48.70 74 8.67 '° | 62.3 1321.67 77| 36.5 17 
60.57 ** | 65.0 i 48.89 9° 8.80 13 | 63.7 74] 21.86 0 38.2 6 
60.64 7 | 67.1 °' | 49.03 *% 8.89 , 65.2 - 22.00 '4| 39.8 
60.68 ‘ 69.2 7" 149.13 ; 8.95 > | 66.8 1g | 22:09 ° 41.3 A 
60.68 71.2 49.17 8.97 68.3 22.14 42.7 
60.64 4+] 73.1 ° 49.15 8.96 * | 69.7 - 22.14 - 43-9 - 
60.57 1174.8 1% 149.08 7 8.92 + | 71.0 1322.08 °| 45.0 
Sec 6, Tan 6 1.078 —0.402 1.480 1.016 -0.177 1.352 +0.910 
Mean Place | 56°.609 87/'.08 43°.465 4°.802 86/'.71 16°.710 167'.78 
D’y a, Du a —O.01 +0.02 +0.02 0.00 +0.01 +0.02 0.04 
Dy 6, De 6 +0.2 +0.8 +0.2 +0.2 +0.8 +0.2 +0.8 


[Eph 13] 
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5 H. Camelop r® Eridani g Eridani. 
Mean solar Mag. 4.7 Mag. 4.3 Mag. 4.2 
. 
Right Declina- Declina- Right Declina- ‘Right Declina- 
Ascension. tion N. tion N. | Ascension. tion S. Ascension. tion S. 











h m e e ° a °o 4, t+] ? 
3 41 |+71 3 +23 50 —23 29 — 36 27 
8 ot 4? oe ae 
11.18 74.7 23.6 80.1 49.6 
10.87 31 76.8 21 5 23.7 I 81.7 16 2 51.5 19 
10.47 18 78.4 - 23.7 ° 83.0 8 53-0 ° 
9.99 54 79-5 ¢ 23.6 ; 84.0 6 54-1 
9:45 ~)|801 | 23-4 | 84.6 | 54-7 | 
8.88 80.2 23.1 84.8 54.8 
8.31 27 | 79.7 > 22.7 4 84.7 | 54.5 5 
7.77 54 | 78.7 22.2 84.2 5 53-7 
7.28 t 77.2 - 21.6 © 83.3 2 52.5 6 
~ 32 75-4 |) 3 | 21-0 5 - 6 52-9 0, 
54 73.2 20.5 5 48.9 
6.34 7°] 70.8 74 20.0 5 78.7 1° 46.5 74 
6.27 7) 68.3 75 19.7 3 76.6 71 43.9 2° 
6.33 | 65-7 - 2] 19:5 : 74.2 Os 41.0 10 
6.51 31 63.2 15 19-4 | 71-7 6 38.0 31 
6.82 60.9 19.5 69.1 34-9 
43 21 3 27 3 
7.25 53 58.8 8 24 19.8 5 66.4 27 31.7 32 
7.78 57.0 20.3 63.7 28.5 
8.41 3 55.6 ‘ 21.0 61.0 i 25.5 > 
9.11 76 54-5 7 21.8 10 58.5 23 22.7 25 
9.87 53.8 22.8 56.2 20.2 
10.67 3 53-5 ° 3/ 23.9 1 54.1 . 18.0 “8 
11.50 53-7 25.0 52.4 16.2 
12.34 3, 54.3 e 33 | 202 - 51.1 5 14.9 - 
13.17 5 | 55-3 14 5 27-4 50.2 ; 14.1 
13.98 |, | 56.7 28.5 49.7 13-9 
14.76 a 58.5 s 29.6 - 49-7 14.2 
15.50 78 | 60.6 3 3, | 3-7 Fo 50.2 2 15.0 | 
16.18 ©8 | 62.9 73 1130-7 51.2 0 16.4 1% 
16.79 52 65.5 38 32-5 5 52.5 17 18.2 a 
17.31 68.3 33.3 54.2 20.4 
17-74 i 71.3 x0 9 | 34.0 : 56.2 . ae 22.9 ° 
18.0 74.3 34-5 58.3 - 115. 25.5 
18.31 23| 77.4 3! 35.0 3 60.5 77115.93 7| 28.3 78 
18.43 *?7 | 80.4 3° 35.4 + 62.8 7315.96 3| 31.1 2° 
e Pe . 28 5 * 4 5-9 26 
18.43 83.2 35.8 65.0 15.95 33-7 
18.30 i | 85.8 26 "| 36.0 : 67.0 * 15.89 || 36.1 4 
18.06 74 | 88.1 73 3 | 36.1 68.8 *’ 115.79 *° | 38.2 


0.435 1.243 —0.739 
79/'.84 11*.944 46/'.95 

+0.02 —0.02 +0.03 

+0.8 +0.2 +0.8 


3.082 +2.916 
9°-325 5517.17 

+0.06 —-O.11 

+0.2 +0.8 


+0.442 
12/'.62 
—O.02 
+0.8 
{Eph x3] 
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Right | Declina- | Right | Declina- Declina- 
Ascension. tion S. Ascension. tion N. tion N. 
° + h m ° é °o ’ 
—7429} 3 48 +31 37 +39 45 
ee 3 (dd oP 
87.7 40.43 46.6 48.2 
20 5 5 9 
89.7 | 4 40.38 ° | 47-1 3 49.1 ¢ 
gI.1 9 40.28 13 47-4 5 49.7 4 
92.0 3 40.15 F147-5 | 50.1% 
92.3 5139-99 47-4 50.2 | 
som eee so 
89.8 - 39.46 1° | 46.1 , 48.9 ; 
87.9 - 139-30 145-4 3 48.0 5 
85.5 i 39-17 °3 | 44.6 5 47.0 
82.8 [39.07 _ | 43.7 45.8 
79.7 3" 139.02 5|42.9 | 44.6 *? 
76.4 92 139.02 °| 42.1 43.4 *? 
72.9 331 39.07 5] 41.4 7 42.3 °° 
6 "7 36 10 aan. ’’ 10 
9-3 37139-1712 140-9 3 41.3 5 
62.0 3°] 39.99 71 | goa 2 308 7 
58.5 2 39-78 °3|40.4 © 39.4 4 
55-3 5 40.06 : 40.6 39.2 | 
52.4 5 40.37 x4 4r.1 ? 39-3 5 
. 0.71 I. 6 
78 - toy 3° 125 8 oe 5 
46.3 15 [41-43 2° | 43-4? 40.8 
45-3. |41-79 2144.5 | 41.7 ? 
45.0 ; 42.14 i 45.6 42.8 °° 
. 2. 6.8 .O 
tee 9 12.82 33 48.1 13 153 13 
47-7 2° [43-14 0 49.3 7° 46.7 te 
49.8 | [43-43 07 | 50-5 7) 48.2 | 
52.3 43.70 a 51.7 1 49.7 - 
S84 2?) ag-ts 22 [53.9 % 527 *S 
61.7 33) 44.33 7 54.9 "0 54.2 15 
65.1 97 44-47 || 55-8 55.6 
68.4 30 44.57 “6 | 56.7 57.0 a 
rat 27) aq64 7 (302 7 030 
76.4 79144.61 358.7 5 60.3 *'° 
—3.607 1.174  +0.616 1.301 +0.832 
80!’.92 39°.574 3377.85 0°.709 33’.88 
+0.13 +0.01 —0.02 +0.02 -0.03 
Dy 6, Du & +0.8 +0.2 +0.8 +0.2 +0.8 


[Eph 13] 


APPARENT PLACES OF STARS, 19138. 321 


FOR THE UPPER TRANSIT AT.WASHINGTON. 















y Eridani. AX Tauri. 0 Reticuli. 
Mag. 3.2 Var. 3.3-4.2 Mag. 4.4 
Right Declina- Right Declina- Right * Declina- Right Declina- 





Ascension. tion N. Ascension. tion S. Ascension. tion N. Ascension. tion S. 












rt I ry 


h om o 7 h m o 7 an 
3 53 |+35 32] 3 53 |-13 44 —61 38 
8 os 8 uw as 
19.90 .|43-1 159.23 .|77-0 48.5 
6 
19.84 ° 143.8 7159.17 °| 78.4 "4 5 | 507 2 
19-74 13 | 44-3 ; 59-07 1, 79.6 5 52.4 07 
19.61 , Oo , 
O44 17 44.6 ° °3.80 15 81: 6 ae 6 
19 2 I 4 
19.25 44.4 58.64 81.5 54.1 
19.06 *9| 44.0 ‘ 58.47 *7|81.6 * 53.6 95 
18.87 ty 43-4 ,| 58.30 te 81.3 , 52.5 6 
18.70 2.6 8.1 80 O. 
18.56 14 tT 7 9 38.02 13 700 8 18.8 71 
II 10 10 II 25 
18.45 40.7 57-92 78.8 46.3 
18.39 ° | 39.7 '°157.85 7|77.4 14 43.4 29 
18.38 (| 38.7 °° 157.82 3) 75.8") 40.3 3 
18.42 a 37.8 ; 57.84 7174.0 - 36.9 % 
18.52 ¢ | 37-0 ( [57-91 7 /71-9 -) 33-3 6 
18.68 36.4 58.02 69.7 29.7 
18.89 7" | 36.0 4458.17 *5 | 67.4 75 26.1 3° 
19.14 79 | 35.8 7158.36 "9 | 65.1 73 22.6 35 
19.43 9 35.8 . 58.59 3 62.8 19.3 3s 
19.75 ss 36.0 ; 58.84 . 60.5 “3 16.2 7 
20.10 36.5 59.12 58.4 13.5 
20.47 371 37.1 ©]59.42 3°] 56.5 19 11.2 73 
20.84 371 37.9 ®159.72 3°| 54.8 7 9.5 77 
21.22 38| 38.9 '°1 60.03 3! | 53.4 14 8.3 12 
37 It 30 “* to 6 
21.59 36 | 40° 2 60.33 30 52.4 7 7:7 
22.30 35 | 424! | 6090 28| S15 2 a4? 
22.63 33 | 43.7 '3]61.18 277] 51.7 ? 9.7 *3 
22.94 5 |45:0 ° 61.43 i 52.2 > 11.5 - 
23.22 ° | 46.3 - 61.65 "| 53.3 2 13.8 . 
23.48 47.6 61.85 54.3 16.6 
23.70 77 | 48.9 13] 62.02 '7 155.8 15 19.7 3 
23.89 15/50 - 62.16 a 57.5 Q 23.0 i 
24.04 51.3 62.26 59.3 26.4 
24.15 7 | 52-4 _ 62.33 ; 61.1 _ 29.7 x 
2424 2h ang 216296 °| 64.07 6 28 
3 7 4 15 25 
24.21 55-0 62.32 66.1 38.1 
1.229 30+0.715 1.030 0.245 2.105 —1.853 





18°.983 29''.67 58°.196 79''.36 21°.805 43/'.24 ; 


+0.02 —0.03 0.01 +0.01 —0.04 +0.06 
+0.2 +0.9 +0.2 +0.9 . +0.9 +0.2 +0.9 
1913—21 [Eph 13] 
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Mean Place 


D’y a, Dw a 


Dy é, Dew 6 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 























{Eph 13] 





VY Tauri. A Tauri. C Persei. 
Mag. 3.9 Mag. 4.5 Mag. 4.0 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. [| Ascension. tion N. J Ascension. tion N. 
h m 9° ? h m ° ? h m ° a 
3 58 |+ 544] 3 59 |+21 50] 4 2 |+47 28 
8 or s oe 8 oe 
32.53 61.9 7 33.86 1 52-5 | 21-57. 67.7 2 
32.49 61.2 6 33-82 g {92-5 4) 22-49. 68.9 10 
32.42 - 0.6 ; 33-74 1 | 9275 : 21.37 17 $9.9 7 
32.31 I 33-63 52.4 21.20 70. 
32.18 - 59.7 ; 33.49 - 52.2 3 20.99 3 70.9 3 
32.03. |59-3 ,]33-33 .|51-9 _]20.76 | 70.9 
31.87 e 59.0 ° 33.17 e 51.6 3] 20.52 a 70.6 
31.72 "5158.9 133.01 51.2 +1 20.28 741 70.0 
31.58 a 58.9 . 32.86 - 50.8 ; 20.05 69.0 i 
1.46 .O 2. O. 19.86 67.8 
SPA 4/59 3427775 10/504 ghd To 3 
31.37 6 | 593 ; 32.63 50.0 4 19.72 9 66.5 ts 
31.31 | 59.8 5 | 32:57 49.6 3 19.63 3 65.0 16 
31.29 60.4 3 32.56 49.3 5 19.60 63.4 | 
31.32 : 61.2 5 32.60 3 (492 6 19.63 2 61.9 i: 
31.40 62.1 hn 32.69 49.2 | 973 6 60.4 13 
31.52 63.2 . 19.89 59.1 
31.68 '°| 64.5 731 33.00 78] 49.7 3] 20.12 73| 58.0 7! 
31.88 . 65.9 a 2 5120.40 78] 57.1 e 
32.12 t 67.4 ~ : 20.73 33 | 56.5 
32.38 2 68.9 - 21.10 97 | 56.1 * 
2.6 oO. 21.50 6.0 
32.07 . es : 3192 4 °62 
33.27 3073.3 4 22.35 43 | 56.6 , 
33.58 31 74.6 22.79 {57-3 
33-89 © | 75-7 9 23.23 7 | 58.2 ° 
34.19 23.66 | 59.3 
34.48 24.08 *? | 60.6 . 
34.75 24.48 *° | 62.0 - 
35.01 24.85 37 | 63.6 
35-24 25.19 34 | 65.3 17 
35-45 25.50 67.1 
35.64 79 25.78 75 | 68.9 18 
35.80 26.01 73) 70.8 79 
35-92 26.19 i 72.6 - 
36.01 26.32 3 74.4 17 
36.07 26.40 76.1 
36.09 26.42 7177.6 '9 
36.07 26.38 *|709.0 ™4 
. 1.480 +1.091 
31°.622 20°.456 52/'.18 
. +0.03 ~-0.04 
+0.9 +0.9 +0.2 +0.9 





p Tauri 
Mag. 5.6 
Declina- 
tion N. 
h m ° 4 
4 § {+2615 
28.3 
28.5 ? 
28.7 7 
28.7 ° 
28.6 7 
2 
28.4 
28.1 3 
27.7 * 
27.2 > 
26.6 6 
26.0 
25.5 > 
25.0 9 
24.6 M 
24.3 3 
24.2 | 
24. 
.00 7? 74.6 3 
32.26 oo 25.0 ; 
2. 25. 
3 s =| 25:5 5 
32.87 26.2 
33.20 33) 27.1 7 
33.54 94] 28.0 9 
33.88 a 29.0 . 
34.22 27 | 30.0 
34.56 31.0 
34.88 37 | 32.0 79 
35.19 3" | 32.9 9 
35-48 y 33-8 2 
35-75 3° 34.6 3 
36.00 | 35.4 
36.22 77) 36.1 7 
36.40 - 36.7 
36.55 2 | 37:3 . 
36.67, | 37-8 ‘ 
36.75 38.2 
36.78 ° 38.6 * 
36.77 “| 38.9 3 
I.II§  +0.493 
31°.781 167'.88 
+0.01 —-0.02 
+0.2 +0.9 


Mean Solar 


Date. 





APPARENT PLACES OF STARS, 1913. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


o' Eridani. 
Mag. 4.1 


Right 
Ascension. 





Declina- 
tion S. 


Right 


Ascension. 








Declina- 
tion N. 





+ 8 40 


38.4 
37.8 
37-3 
36.9 
36.5 
36.2 
35-9 
35-7 
35.6 
35.6 


35.8 
36.1 
36.5 
37.1 
37-9 
38.8 
39.8 


& Reticuli. 
Mag. 3.4 


@ Horologti. 
Mag. 3.8 











Declina- 
tion S. 


Right 


Declina- 
i Ascension. 


tion S. 








—62 40 
93-2 
95-5 1 
97-4 | 
98.8 '4 


99.6 8 


2 





n Om BW woh hm NH 









Oo DBASE & 






__—ee ee Of Of Of 





40.9 
[Eph 13] 


1.937 
89'’.16 


+0.06 
+0.9 






18%.0r1 


-0.05 
+0.2 
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Mean Solar 
Date. 





Mean Place 
D’y a, De a 
Dy 5, Dw & 


APPARENT PLACES OF STARS, 19138. 


¥OR THE UPPER TRANSIT AT WASHINGTON. 


Right 
Ascension. 


Lee ee Oe ee ed 


h 
4 


8 
51.39 
51.36 3 
51.30 
51.20 - 
51.07 - 


O 


m 
14 [+15 25 


2122.6 
I 


"| 24.3 








Declina- 
tion N. 


° a 


15.0 
14.8 
14.6 
14.3 
14.0 


13.7 
13-5 
13.2 
13.0 
12.8 


® WwW & BH bw 


=m WN QD Bb 


12.7 
12.6 
12.7 
12.9 
13-3 
13.8 
14.5 
15.3 
16.2 
17.2 


~ OO CON WTP WD Mm 


Lam! 


18.3 
19.4 
20.5 
21.6 


23-5 


24.9 
25.4 
25-7 


25.8 
25.8 
25.8 
25-7 
25-5 


25.2 
25.0 


O Tauri. 
Mag. 3.9 


Right 
Ascension. 


55:90 
55-88 6 
55.82 


10 


55-72 
13 

55-59 1 

55-44 


17 
55:27 1) 


Wd 28.7 


Declina- 
tion N. 


+17 20 
30.8 
30.6 
30-4 
30.2 
30.0 


eo WH WwW HN WH 


29.8 
29.5 
29.2 
29.0 
28.8 


28.6 
28.5 
28.4 
28.5 


yb NNW 


29.1 
29.7 
30-4 
31.2 
32.1 


33-1 
34-1 
35.2 
36.2 


37-2 


38.1 
38.9 
39:5 
40.0 
40.4 
40.6 
40.7 
40.8 
40.7 
40.6 


40.5 
40.4 
40.2 


+0.312 
21/',.32 
0.01 
+0.9 
{Eph 13) 


v® Eridani. 
Mag. 4.1 


Right 
Ascension. 


| Declina- 
| tion S. 


€ Tauri. 


Mag. 


Right 
Ascension. 


3.6 


Declina- 
tion N. 


ee OE ee |) 


9° ‘ 


—34 12 


66.6 


68.7 8 


71.9 a 
2. 

72.9 5 
73°4 

73.4 ° 
73.0 3 
72.2 
70.9 13 
69.2 
67.2 
c9 
62.3 38 


59-5 36 


56.5 
53-5 3) 
50.4 3° 
47.4% 

44-5 


29 





h m e eo 
4 23 |+18 59 


8 
33.08 ; 
33.06 6 
33.00 ; 
32.90 3 
32:77 15 


31.96 
32.12 1° 
32.31 *9 


33-09 
33.40 >? 
33.72 3 


34.04 37 | 


3 
34-37 3 


22 
36.53 .? 
36.69 °° 
36.82 5 
9 
36.91 
36.96 ° 
36.97 
1.058 
32°.083 
+0.01 
+0.2 


3| 25.3 


, | 33-7 
* | 34-5 


25 36.1 


27.6 
27.6 
27.5 
27.3 
27.1 


wenn O 


26.9 
26.7 
26.4 
26.1 
25.8 


N@Q@® G N 


25.6 
25.4 


Om WN 


25-3 
25.4 


25-7 
26.1 
26.7 


| 29.1 
' 30.0 
| 31.0 
32.0 
| 32.9 


0060 CaOorn ak | ™ 


— 
©] 


35-2 
35:7 


worn © OO 


36.4 
36.6 
36.7 
36.7 
| 36.7 
36.7 
36.6 
36.5 
+0.344 
17''.84 | 
-0.0I | 
+0.9 





6000- nh 


APPARENT PLACES OF STARS, 1918. 398 


FOR THE UPPER TRANSIT AT WASHINGTON. 

















O Mense. m Persei. v Eridani. 
Mag. 5.6 Mag. 6.1 Mag. 4.1 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. §} Ascension. tion N. | Ascension. | tion S. 
h m ol hom o h m o 
4 23 |-8024] 4 27 |+42 52 4 31 |- 331 
8 ” s ” 8 ” 
57.92 70.6 18.61 58.4 59.32 40.9 
56.91 8 73.0 i 18.57 ; 59.6 9 ; 59.30 . 42.0 " 
55:73 || 74-8 | | 18.48 ? | 60.5 © 159-24 | 43.0 7 
54.41 ta 76.1 : 18.34 7 61.2 : * 159-14 - 43.9 ? 
7 
52.99 147 76.9 3 18.17 30 61.7 . 7 | 59-02 - 44.6 4 
51.52 77.1 17.97 61.8 58.86 45.0 
50.03 a 76.8 ; 17.75 3 61.7 ; ° 58.70 - 45.2 7 
48.56 9771 75-9 2117-52 9° | 61.3 58.54 145-3 | 
47.14 a3 74.5 ie 17.31 7 60.6 ; ; 58.38 4 45.2 ; 
45.81 120 72.6 23 17.12 15 59.7 10 : §8.24 : 44.8 é 
44.61 70.3 16.97 58.7 §8.12 44.2 
6 
43-55 “35| 67-7 20 | 16.86 v5 | SZ-5 35 “| 58:03 2| 43-4 5 
42.67 6o| 4:7 16.81 >] 56.2 © 37.98 °| 42.4! 
41.98 if 61.4 s 16.82 7 | 54-9 ° ; 57.97 *| 41.2 *? 
14 
41.50 36 58.0 35 16.89 2 53.7 = yi 58.01 39.8 15 
41.24 54.5 17.01 52.6 58.09 38.3 
41.21 . 51.0 117.19 8 51.6 . ©1 58.22 13] 36.6 17 
41.40 19) 47.6 341 17.43 34 | 50.8 | 71 58-39 17 | 34.8 18 
41.81 47% 44.3 33117.72 79| 50.2 58.59 7° | 33.0 7 
42.42 © 41.2 311 18.04 37/ 49.8 4 8] 58.82 731 31.2 18 
79 27 35; "2 "2 18 


43.21 38.5 18.39 49.6 

44.17 99 36.2 731 18.77 39] 49.7 1 
45-27 11° | 34-4 1119.17 | 50.0 3 
46.46 9) 33.1 , 19.58 a 50.5 ° 
47-72 124) 32-4 7119.99 40 5nr G 


49.00 32.3 20.40 | 51.9 . . 
50.26 179 32.8 5120.80 4°| 52.8 9 60.84 3°| 22.7 4 
§1.45 129) 34.0 '7} 21.18 3° | 53.9 7 61.12 78} 22.6 ! 
109 17 oe 37 “7 12 27 "9 2 
52-54 94 35:7 23 21.55 35 55:1 13 61.39 25 22.8 ; 
. . 21. . . 
53-48 %| 38.0 (7 | 21.90 38 | 56.4 08 61.64 °° | 23.3 3 


54.23 40.7 22.22 57.8 

54.77 54) 43.7 3°] 22.50 7° | 59.2 74 
55.08 * 47.0 29 | 22.75 °5 60.6 "4 
55-14 | 50.4 34 | 22.96 5 | O21 tS 
54.94 11 | 53-7 x2 23.12 "| 63.6 ts 
54.50 56.9 23.23 65.0 

53-82 °°] 59.9 3° 23.290 °| 66.3 13 





§2.92 9162.5 2°123.29 °| 67.5 1? 62.65 *| 33.1 ‘3 

6.006 -5.922 1.364  +0.929 1.002. -0.062 
49°.5§72 66/'.81 17°.396 44/'.47 58°.248 46''.43 
-0.14 +0.15 +0.02 —0.02 0.00 0.00 
+0.2 +0.9 +0.2 +0.9 ; +0.9 +0. +0.9 


[Eph 13] 


326 


Mean Solar 
ate. 


Jan. 0.4 
10.4 
20.4 
309.3 

9-3 


19.3 

1.2 
11.2 
21.2 
31.2 


Feb. 


Mar. 


Apr. 10.1 
20.1 
30.1 
May 10.1 


20.0 


30.0 
June 9.0 
18.9 
28.9 
July 8.9 


18.9 
28.8 
Aug. 7.8 
17.8 
27.8 


Sept. 6.7 
16.7 
26.7 
Oct. 6.6 
16.6 


26.6 
Nov. 5.6 
15.5 
25-5 
Dec. 5.5 


15-5 

25.4 

35-4 
Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy 6, Da 4 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


a Doradus. 
Mag. 3.5 


Right 
Ascension. 


Declina- 
tion S. 





h m o 
4 32 |-55 12 
8 ee 
9.23 

9.04 °9 
8.79 75 
8.50 79 


33 
8.17 36 


90.7 
93.3 2° 
95-4 0 
97.1 
98.2 ** 


7.81 
7-43 3) 
7.05 5 
6.69 3° | 97.2 ©? 
6.35 34 
30 

6.05 
5.80 ioe gI. 

.60 
5.46 "4 
5-39 7 


5°39 
5.46 7 
5.60 *4 
5.80 7° 
6.06 7° 
3 


I 29 
6.37 
6.73 %° 
7.12 39 
7-54 3 
7:97 


8.40 

8.82 - 
9.23 

9.61 
9.96 30 25 
10.26 24 
10.50 

10.68 78 | 67.6 3? 
10.80 - 
10.86 3 


10.84 


10.75 ; 
10.60 





53 Eridani. 
Mag. 4.0 


Declina- 
tion S. 


Right 
Ascension. 


° , 


—14 27 


oe 


80.4 6 


+0.9 
{Eph 13] 


Right 


Ascension. 














Declina- 
tion N. 


9° c 


+22 47 


hd 





37-4 
37°5 
37.6 
37:7 
37.6 


37°5 
37-3 
37.1 
36.8 
36.4 
36.1 
35.8 
35-5 
35°3 
35.2 


35.2 
35-3 
35.6 
36.0 


36.5 


37-2 
37-9 
38.7 
39:5 
40.3 


4I.1 
41.8 
42.4 
42.9 
43-4 


43.8 
44.1 


— = = et 





OmNWD WwW B® BH DH 


WDHNHWS Phan Qn oom ean NO hw oo 


Groombridge 848. 
Mag. 6.0 


Declina- 
tion N. 


Right 
Ascension. 





e eo 


h m 
4 37 |+75 47 





























10.01 21.7 
9.76 3 24.3 2° 
9.35 *7| 26.6 73 
8.81 54/ 28.5 '9 
8.16 >>| 29.9 “ 
7-43 30.7 3 

6 78 31.0 3 
5.88 30.7 3 
§-13 29.9 1 
4.45 28.5 " 
3.87 26.7 at 
3-41 24.6 
3.10 22.2 74 
2.95 19.6 7° 
2.96 16.9 ne 
3.14 14.3 
3.49 35) 11.7 38 
3.99 5°| 9.3 74 

4.63 7.2 19 
5-40 77) 5.3 19 
6.27 3.8 
7.23 2.6 *? 
8.26 1.8 
9.33797 1.5 3 

10.43 | 1.6 

11.53 2.1 

12.62 3.0 2 

13.69 4:3 - 

14-71 5-9 0° 

15. 7.9 






APPARENT PLACES OF STARS, 1913. 397 


FOR THE UPPER TRANSIT AT WASHINGTON. 














a Coeli. 4 Camelop. /t Eridani. 
Mag. 4. . 5. 4. 
Mean Solar 8. 4-5 Mag. 5.4 Mag. 4.2 
Date. a 
Right Declina- Right Declina- Right Declina- Right Declina- 
ion. tion S. Ascension. tion N. Ascension. tion S. Ascension. | tion N. 

















° é 


4 37 |-42 1 


3 ae 


oe é h m ° e 
+56 36] 4 41 |- 324 


ve 8 oF 


h m o ¢% 
4 45 |+ 648 


oe 












8 
Jan. 0.4] 47.10 47.1 29.1 10.20 42.3 8.04 44.5 
10.4] 47.00 ” 49.6 = 30.9 - 10.18 6 43-5 _ 8.03 "| 43.8 J 
20.4} 46.85 151.7 ‘ 32.5 3 10.12 0144-5 | 7.98 ° 43.2 
30.3 53-3 33-8 5 | 10.03 7 | 45-4 7 7:99 1) 42-7 5 
Feb. 9.3 , 34.8 9.91 - 46.1 5| 7-79 14 42.2 ; 
19.3 35.3 9.76 46.6 7.65 41.8 
Mar. 1.3 35-4 | 9.60 " 46.9 ; 7.49 - 41.6 , 
m2 35-1 7] 9-43 16 40.9 i} 7°33 46/425 | 
. 44.93 27 34-4 Go| 9:77 15 40. 3 7-17 14 41-4 | 
31.2 44.66 23 33-4 14 9.12 0° 46.5 5 7:03 3 (41-5 
Apr. 10.1 44.43 32.0 9.00 46.0 6.91 41.7 
20.1 44.25 - 30.4 - 8.91 45.2 . 6.82 2} 42.0 : 
May 22% tan 8/286 so B85 [M2 | O76 1] 425 
20.0 44.16 5| 24.879] 8.87 3] ar7 33 6.79 4 43.9 ° 
3 *” 18 3. 7|/* “15 - 8 : 9 
30.0 44.2 23.0 94 40.2 87 44. 
20 18 12 17 12 II 
June! 90 tat 20g wo] 20016385 17] 699 ro) 85.2 
28 2 34 8. 14] 7°. r9]/>_ 18 20 “13 
9 45.09 10 [15.2 | O4t 231350 ig] 7-35 2, 48.4 13 
July 8.9 45-48 07 | 17-1 9 | 9:94 25 | 33-2 15) 7:58 36 | 49:7 53 
18.9 45.92 16.2 9.89 31.5 7.84 51.0 
28.8 46.39 471 15.6 °}10.16 27| 29.8 '7] 8.12 78 | 52.3 33 
Aug. 7.8 46.89 9°} 15.3 3410.45 79} 28.3 '5] 8.41 79} 53.5 *? 
g 52 of SY 29 13 8 7 30 6 1 
17-8 47-41 52 15.3 3 10.74 30 27.0 * 71 31 54 9 
« 7 5 798 33 15.6 6 | 21-04 30 26.0 7 9.02 3 55-5 7 
pt. 6.7 48.4 16.2 11.34 25.3 9.33 56.2 
16.7 °F 48.98 57/ 17.0 2111.63 29} 24.8 5] 9.63 2°| 56.7 5 
26.7 49.49 9° | 18.1 ** } 11.92 79| 24.7 “| 9.92 79| 57.0 3 
Oct. 6 g 49 13 *7" 29 2 29 I 
. 67 49.98 (| 19-4 112.19 (6 | 24.9 ; 10.21 ie 57-0 
16.6 50.44 43 21.0 17 12.45 24 25-4 3 10.48 25 56.9 4 
26.6 0.8 22. 12. 26.2 10. 6 
Nov. 5.6 oT 35 38 46 19 ee 22 27.3 ** 1098 23 °60 5 
15.5 51.58 23 | 26.6 2° 13.10 19 | 28.5 1711.16 2°] 55.4 © 
25.5 51.86 2° | 28.7 2 13.26 16 29.9 141 71.33 '7| 54.6 8 
Dec 08 22 “! 22 9 12 "7 14 14 9 
- 5:5 52.08 || 30-9 2, 13.38 9 | 32-3 | TE47 10] 53-7 8 
15.5 52.23 33.1 13.47 32.7 11.57 52.9 
25-4 52.30 ? 35.1 . 13.52 5 34.1 i 11.63 ° 52.1 . 
35-4 52.29 37-1 13.53 35-4 II. 
Sec 6, Tan 6 1.817 +1.517 1.002 -—0.060 1.007. +0.119 
Mean Place] 45°.405 47’’.00 __45°.063 13/'.81 9'.096 48/'.08 __ 6*.961 36’'.96 
~0.02 +0.02 +0.04 0.03 0.00 0.00 0.00 0.00 
Dy 6, Du 6 +0.1 +0.9 +0.1 +0.9 +0.1 +0.9 +0.1 +0.9 
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323 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 














h ™m ° td 
4 45 |+6611 


62.7 
65.0 73 
67.0 7° 
68.7 a 
69.9 7 
70.6 
79.9 
70.7 





h m 
4 46 j+18 4! 


8 
18.07 
18.06 * 
18.02 4 
17-94 
17.82 


17.67 
17.51 
17.34 7 
17.18 
17.03 > 


12 
5 


6 


16.91 
16.82 ? 
16.76 
16.75 
16.79 


16.88 
17.01 
17.19 18 
17.40 4 
17.64 27 
17.91 
18.21 3° 
18.52 37 
18.84 32 
19.16 32 


19.48 
19.80 3? 
20.11 3" 
20.41 


29 
20. 
0.70 26 


20.96 
21.20 
21.42 
21.61 - 
21. 

76 II 


21.87 


21.94 ; 
21.97 





I 
I 
6 
I 
4 
9 
3 


9 Camelop. 2 Tauri. m® Orionis. 2 Aurige. 
Mean Solar Mag. 4.4 Mag. 5.1 Mag. 3.9 Mag. 2.9 
Date. 
Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. 





° ¢ 


oF 


43.0 
42.9 
42.8 
42.7 
42.6 


42.4 
42.2 
42.0 
41.8 
41.6 


41.4 
41.3 
41.2 
41.2 


41.3 


41.5 
41.9 
42.4 
43.0 
43-7 


44.5 
45-3 
46.1 
46.9 
47-7 


48.4 
49.0 
49.5 
49.9 
50.2 


50.3 
50.4 
50.4 
50.3 
50.2 


Nn = CO me met WN wN NN WN Se | 


awh HO “I 6 00 00 0 COON AN 


mm ~~ = OC 


50.1 
50.0 








49.9 | 47. 


+0.650 


1.193 
_19°540_ 4577-36 _ 


Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy é, Du 6 


2.478  +2.267 1.056 +0.338 
23°.645 46''.67 165.980 33/'.44 
+0.06 
+0.1 






I1.00l  +0.040 
43°.132 56’'.62 

0.00 
+0.1 


+0.02 
+0.1 


+0.01 
+0.1 


-0.0I 
+0.9 
{Eph 13] 


—-O0.01 
+1.0 


0.00 
+1.0 


0.05 
+0.9 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 







f Camelop. 
Mag. 4.2 


Ascension. tion 





Right Declina- 














+60 18 
Jan. 0.4 739 
10.4 76.0 8 
20.4 77.8 - 
30-3 79-3 13 
Feb. 9.3 80.5 3 
19.3 81.3 
Mar. 1.3 81.6 3 
11.2 81.5 ‘ 
21.2 80.9 
31.2 80.0 ' 
Apr. 10.2 78.7 P 
20.1 77.1 : 3 
30.1 75-3 1, 
May 10.1 73-30, 
20.0 71.2 0 
30.0 69.2 30 
june 9.0 67.2 8 
19.0 65.4 1 
28.9 63.7 14 
july 8.9 62.3 - 
18.9 61.1 
28.9 60.2 
Aug. 7.8 59.6 3 
17.8 59-3 5 
27.8 §9.3 3 
Sept. 6.7 59.6 
16.7 60.3 7 
26.7 61.2 ? 
Oct. 6.7 62.4 *? 
16.6 63.8 i 
46.59 | 65.5 
47.04 xo 67.4 °° 
47-43 ° 69.5 |, 
47.76 ©. | 71-7 23 
48.02 1g | 74° 23 
48.20 76.3 
48.30 7° | 78.6 73 
48.31 "| 80.7 7" 
Sec 6, Tan 6 2.019 +1.755 
Mean Place — 40°.373 587.98 
D’y a, Dw a +0.05 0.03 
Dy 6, D. 6 +0.1 +1.0 


Declina- 
tion N. 


+43 41 





[Eph 13] 


5 73-3 
74-3 8 


5175-7 


Declina- 
tion N. 





i+ o 


+40 56 


72.2 


75.1 


76.1 


| 76.2 
7! 76.0 


I 
2 
4 
75-6 6 
8 


° 1 75.0 


Oo 

On 

Ww 
was) 0 O 
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t Tauri. 
Mag. 4.7 


—_——— —_—_—. _ 


Right 
Ascension. 


h m 
4 57 |+2 


8 
54.81 
54.82 
54:78 3 
54-70 


54-59 14 


54.45 
54.29 1 
54.11 
53-94 07 
53-78 |, 
53.65 
53-55 
53-49 
53-47 | 
53-50 3 


53-58 

53-70 -7 
53.87 *7 
54.08 4 
54.32 20 


2 


58.38 17 
58.55 |, 
58.68 3 
58.76 

58.80 + 


——_ 


1.075 





Declina- 
tion N. 





I 27 
69.0 
69.1 
69.1 
69.2 
69.2 


+0.393 


53°.668 59/’.21 


+0.01 
+0.1 


0.01 
+1.0 


330 


Mean Solar 
Date. 


ci 


Sec 6, Tan 6} 


Mean Place 


D’y a, Dw a 
Dy 6, Dw 6 


APPARENT PLACES OF STARS, 19138. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


11 Orionis. 
Mag. 4.6 


Right 
Ascension. 


Declina- 
tion N. 





+15 17 
10.5 
10.2 


\o 
e) 
Ww NN WH WD 


ee en 


NOM wMWoO © MN Aw RW Hm O 


= 
oo 
o 

~~ Hw NH & 


bad 
N 
CA 
Ph hw DH WD 


7 Aurige. 
Mag. 3.3 


Right 
Ascension. 


Declina- 
tion N. 





17-7 
18.9 
20.1 
21.3 

22.5 *? 


+0.873 
4.04 
—0.02 
+1.0 
{Eph 13] 


€ Leporis. 
Mag. 3.3 


Right 
Ascension. 








Declina- 
tion S. 





—22 28 
oO. 
are - 
74-4 0 : 
73:9 3 
77-1 3 
77-9 
78.4 
78.5 
78.2 
775, 


76.5 
75.2 ne 
73.6 | 
71.7 . 
69.5 24 


ON Ww mm 


0.414 

74/'.10 
+0.01 
+1.0 


f Eridani. 
Mag. 2.9 


Right 
Ascension. 


m 
3 


a Op 


35-51 | 


35-51 | 
35-47 3 


1.004 


0.00 
+0. 1 





-0.091 


34°.351 53/'.24 


0.00 
+1.0 


APPARENT PLACES OF STARS, 1918. 331 


FOR THE UPPER TRANSIT AT WASHINGTON. 


yb Aurigee. 19 H. Camelop. be Leporis. &@ Aurige. 
Mean Solar Mag. 4.8 Mag. 3.3 Mag. 0.2 
Date. ee 
Right Declina- Right Declina- 
Ascensio tion S. 


Right Declina- 
i in. Ascension. | tion N. 


Ascension. tion N. 





h m ° é h m ° ? h m °o ? 
5 7 [+38 22 5 9 |-1618] 5 10 |+45 54 
r) oe 8 iad 3 oe 
Jan. 0.4] 29.69 68.5 2.64 23.4 17.12 50.8 
10.4}29.71 7| 69.5 7° 2.63 ' 125.3 ° 17.14 7| 52.2 “4 
20.4129.67 *|70.4 ? 2.58 5 | 26.9 | 17-09 2 53-4 | 
Feb 30.4] 29.58 2 71.1 ; 2-49 3 28.3 “ 16.98 © - | 54-5 - 
eb. 9.3129.44 17 71.7 4 2.36 5 [29-4 5 16.82 9 55:3 « 
19.3] 29.27 72.1 2.20 30.2 16.63 55-9 
Mar. 1.3]29.07 . 72.3 ; 2.03 4 30.7 ° 16.41 4 56.2 ° 
11.24 28.86 90 | 22°? 1.85 19 |3°9 3 16.17 | 56.1 
21.21 28.66 7°| 71.9 3 1.66 *9 |30.7 7$15.93 74/ 55.8 3 
31.21 28.47 9] 71.4 95 1.48 ™8|30.2 Shis.7x 2? 2 ° 
, ATO | 714° 48 1 [30.2 3115-71 20] 55-2 ¢ 
Apr. 10.2] 28.30 70.7 1.33 29.4 15.51 54-3 
20.1] 28.17 13] 69.9 8 1.21 1? | 28.3 T] 15.35 1°] 53.3 1° 
30.1} 28.08 9169.0 9? 1.12 9 | 26.9 “4] 15.25 7°] 52.1 1? 
May 10.1] 28.04 +] 68.0 °° 1.07 °|25.2 '7]15.20 >| 50.8 73 
20.1}28.06 7] 67.0 '° 1.06 * | 23.3 79}15.21 | 14 
. 06 5 | 67.0 06 5 /23-3 9/15-21 5 | 49-4 04 
30.0] 28.14 66.1 1.09 21.3 15.29 48.0 
June 9.0] 28.27 5 65.2 ; 1.17 3 19.1 - 15.43 a 46.7 3 
19.0] 28.45 °° 164.4 | 1.29 1. | 16.8 : 15.62 : 45.5 _ 
a 28.9 28.68 63.8 : 1.45 7 | 14.5 i 15.87 44.5 6 
July. ” mes 31 63.3 3 s 24 12.2 °° 16.16 33 43. , 
18.9] 29.2 63.0 1.88 10.0 16.49 42.9 
28.9] 29.59 o 62.9 : 2.13 °3 8.0 “3 16.86 37 | 42.4 9 
Aug. 7.81 29.95 °° | 62.9 2.40 77 | 6.2 re [17-25 39 42.0 ‘ 
17-8 30.32 3 63.0 : 2.69 20 4.7 ° 17.66 12 4r.9 ¢ 
27.81 30.70 2 2. ; 18. 2.0 
~ 78/3070 56] 632 4 % 30 3.573 + 42.0 ° 
pt. 6.8] 31.08 3. 3.2 2.7 18.51 42.3 
16.71 31.47 3 64.1 s 3.58 0 2.3 ‘ 18.94 5 42.7 ; 
26.71 31.85 64.7 6 3.87 ; 2.4 19.37 (7 | 43-3 
Oct. 6.7] 32.22 5 65.3 ; 4.16 i 2.9 2 19.78 10 44.0 ; 
we 32.57 3 66.0 3 4:43 36| 3-9 13 20.18 38 44.9 ° 
26.6] 32.91 66.8 4.69 5.2 20.56 45-9 
Nov. 5.6] 33.22 - 67.7 9 4.93 741 6.8 T°} 20.91 35| 47.1 7? 


5-14 7 | 8.7 921.22 37 | 48.4 13 


15.61 33.50 7. | 68.6 
5.32 1° | 10.8 7" ]} 21.49 27| 49.8 4 


25-5133.74 -*| 69.6 °° 


I 10 14 22 23 14 

Dec. 5.5133-95 6 70.6 - 5-46 19 | E35 anf 22:72 ag | SEH? - 
15.5] 34.11 71.7 5.56 15.2 21.90 52.7 

25.51 34.22 "1 | 72.7 7° 5.62 © | 17.3 2? 422.01 77 | 54.1 '4 


10 
35-4] 34.27 >| 73-7 
Sec 6, Tan 6 1.276 +0.792 
Mean Place 28°.334 567’.65 
D’y a, Dwa +0.02 —0.01 —0.01 0.00 +0.03 —0.01 
Dy 6, Du 6 +0.1 +1.0 +0. 1 +1.0 +0. 1 +1.0 +0.1 +1.0 
[Eph 13] 


5.64 19.4 22.06 S| 55-5 


1.042 -0.293 1.437. +1.032 
1*°.385 28’’.o1 15*.591 38/'.17 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


APPARENT PLACES OF STARS, 1918. 





ff Orionis. 
Mag. 0.3 


Right | Declina- 


Ascension. | tion 


h m ° é 








5 10 j- 817 
8 oe 
22.56 59.4 
22.56 °| 60.9 *S 
22.52 *| 62.3 '4 
22.44 . 63-4 ‘9 
22.32 64. 
4 ... 7 
22.1 5.0 
22.02 - 65.4 + 
21.84 7” |65.5 * 
21.67 i 65.4 ; 
21.51 14 65.1 6 
21.37 64.5 
21.25 - 63.7 8 
21.17 ~|62.6 * 
21.13 ‘ 61.3 te 
21.1 8 
3 4 59 17 
8 
3 
25:5 
Dec. 5. 
15-5 
25-5 
35-4 
Sec 6, Tan 6 I.O1L -0.146 
Mean Place | 21°.362 65/'.04 
D’ya, Daa 0.00 0.00 
Dy 6, Du & +0.1 +1.0 








X Aurige. 


2.33 
2.16 


1.96 
1.75 
1.53 
1.33 


1.16 
1.02 


0.93 
0.89 


0.90 


0.97 
1.10 


1.28 
1.51 
1.78 


2.09 
2.42 
2.78 
3.16 
3°55 


3-94 
4-34 
4-73 
5.11 
5.48 


5.83 
6.15 
6.45 
6.71 
6.92 


7-09 
7.20 
7.26 


Right 
Ascension 


1.306 
1°.150 


Mag. 4.8 


Declina- 
tion N. 





+40 I 
33.8 
34-9 
35-9 8 
36.7 
3733 


37.8 > 
38.0 
38.0 ° 
37-7 : 
2 
y 7 
39.§ 
35.6 9 
34.6 
33-5 
32.4 


31.4 
30.4 
29.5 
28.8 
28.2 


27-7 
27.4 
27-3 
273 
27.4 
27-7 
28.1 
28.6 
29.2 
29.9 





[Eph 13] 


t Orionis. 
Mag. 3.7 


Right 
Ascension. 


h m 
5 13 
8 
24.09 
24.10 
24.06 4 
23.98 . 
23.87 4 


23.73 

23.57 1 
23.40 17 
23.23 17 
23.07 1 


22.93 
22.81 


22.72 9 
22.68 * 
22.68 ° 

4 


22.72 3 
22.80 


12 


27.34 
1.007 
22*.go1 


_| 69.7 


Declina- 
tion S. 





~ 655 
71.2 '9 
72.5.9 
73.6 II 


—0.122 
75''.62 





1.220 


-0.02 
+0.1 





19.4 i 
18.6 
18.3 
18.6 3 
19.4 
20.7 - 
22.5 
24.8 ne 
27-426 
30.3 


30 
9 | 333 30 


36.3 
39.2 79 
42.0 78 


—0.700 


20°.657 47''.79 


+0.01 
+1.0 





















{Eph 13] 











APPARENT PLACES OF STARS, 1913. 333 
FOR THE UPPER TRANSIT AT WASHINGTON. 
y Orionis. 17 Camelop. f Leporis. 
Mean Solar Mag. 1.7 Mag. 5.8 Mag. 3.0 
Date. : —- 
" Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. | tion N. | Ascension. {| tion N. § Ascension tion S. 
°o e h m | °o ; h m ° ‘ 
+ 6 16 5 21 +62 591 5 24 |-2049 
vf 3 ve 8 oe 
25.5 59-46 58.5 32.38 36.5 
3l247 8 59.46 °| 60.8 231 32.38 °| 38.6 7% 
7124.0 7 59.36 ” 62.9 7132.33 5} 40.5 *9 
23.4 : 59.18 6 64.8 te 32.24 2 42.2 ty 
22.9 4 58.92 32 66.3 11) 32-t2 1g | 43:5 5 
22.5 58.60 67.4 31.96 44.4 
22.2 3 58.23 37| 68.1 7131.78 18] 45.0 ° 
22.1 ! 57-84 99 |68.3 7131.59 79] 45.3 9 
22.1 : 57-44 38 68.0 , 31.39 7° | 45.2 ; 
22.1 3 57.06 33 67.3 Wd 31.20 44.7 3 
22. 6. 66.2 1.0 . 
? 226 3 2645 28 | 64.7 15 30,80 14 a8 rt 
23.1 ° 56.24 7" | 63.0 771 30.78 "7 | 41.4 "4 
23.7 | 56.11 ‘ 61.1 2 30.71 7) 39.7 nh 
24-4 0 56.07 ¢| 59-0 130.68 © | 37-7 | 
25.3 56.13 56.8 30.69 35-5 
26.3 7° 56.27 '4| 54.6 27130.75 °| 33.1 24 
27.4 °° 56.50 791 52.5 77 130.85 1°] 30.7 74 
28.5 - 56.81 0 50.6 3 31.00 - 28.2 i 
29.7 2 57.20 48.8 16 31.18 ; 25.8 24 
30.9 57-65 _ |47-2 431-39 _ | 23.4 
32.1 7? 58.16 57 | 45.9 73] 31.63 74] 21.2 7? 
33.2 77 58.71 >> | 44.9 7°} 31.89 - 19.3 - 
34.1 ; 59.30 39 44.2 y 32.17 30 17.7 4 
9 (349 ¢ 59-91 6. 43.8 4] 22°47 30 16.4 3 
35-5 60.54. | 43-7 132-77 __ | 15.6 
35.9 4 61.17 03 | 43.9 2133.07 3°| 15.2 4 
36.1 ? 61.80 44.5 133.37 2°115.3 7 
36.0 3 62.42 50 45-4 2 33.67 a 15.8 2 
7 35-7 5 63.01 46.5 4 33-95 27 . 15 
35.2 63.57 147-9 __|34.22 _| 18.3 
34.5 7 64.09 5? | 49.6 '7 | 34.47 75| 20.1 1 
33.6 9 64.56 47 | 51.5 791 34.69 77 | 22.2 77 
71327 go 64.97 ° | 53-6 9134.88 2 24.5 2 
4/307 10 65-30 oF | 55-9 33 435-04 | | 26.9 25 
30.7 65-55 _,| 58-2 §35-15 _ | 29.4 
29.7 *° 65.71 7° | 60.6 a 35.22 /| 31.8 i 
28.8 9 65.77” | 63.0 “7135.25 >| 34.1 
+0. 110 2.203 +1.962 1.070 —0.380 
17/".91 57°.004 45//.05 31°.059 41/'.16 
Q.00 +0.0§ -0.02 -0.0I 0.00 
+1.0 +O.I1 +1.0 +0.1 +1I.0 


334 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





X Aurige. 6 Orionis. Groombridge 968. @ Leporis. 
Mean Solar Mag. 4.9 Mag. 2.5 Mag. 6.4 Mag. 2.7 
Date. en as as 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. tion S. Ascension. tion N. | Ascension. tion S. 





° (4 h m ° s h m oe , h m ° e 
+32 71 § 27 |- o21f] § 28 |+7459] 5 28 | -17 52 
8 oe 8 os 8 

53-3 , 34.87 3 | 397 9-47 | 31-1 1. 54.87 | 56.9 
54-0 — 134.90 ~ | 40.3 9.42 33-9 ~- 154.88 “| 59.0 


Lan | 
w 








54.6 9134.88 7| 41.4 '!] 9.20 72] 36.5 ° 54.84 ‘ 60.8 > 
55-1 > 134.82 °| 42.3 97 8.83 371 38.8 73] 54.76 °! 62.4 
5 10 7 50 19 12 13 
55-6 4 [9472 (43° | 8.33 § | 407 | 4 54.64 15 63.7 9 
56.0 | 134-59 __ | 43-5 7:72 , | 42.1 154-49 . | 64.6 
56.2 * 134.44 "5| 43.9 4] 7.03 69! 43.0 9154.31 78] 65.2 
56.2 9 134.27 17 | 44.1 71 6.30 73) 43.4 4154.12 9165.5 3 
2 17 o 73 2 19 x 
56.0 | 34-10 6/441 | 5:57 25)/43-2 1153-93 13 | 05-4 4 
55:7 4 [33-94 1143-9 | 4.87 64, 42°5 12] 53-75 56 65.0 7 
55:3 _ | 33-80 | 43-5 4-23 _ | 41-3 153-59  , 64.3 
54-8 5 | 33.68 **| 43.0 5] 3.68 55/ 39.7 1°) 53.45 14) 63.3 TO 
54-2 133-59 2| 42.3 7) 3.24 x 37-7 7, | 53-34 "| 61-9 - 
53-6 ¢ 133-54 >| 41-4 2) 2.94 © | 35-4 °°153-27 7| 60.3 0 
53-0 ¢ 133-53 (| 40.4 10) 2.79 '2/ 32.9 221 53.24 3) 58.5 20 
52-4 . 133-57 .| 39-2 2.79 _.| 30-3 153-26 | 56.5 
51.8 ° 133.65 ©) 37.9 '3] 2.95 °°) 27.6 771 53.32 °| 54.3 22 
51.3 > 133.77 77 | 36.4 75) 3.26 37] 25.0 791 53.42 7°] 52.0 73 
4 15 4 15 46 25 14 24 
50-9 133-92 15) 34-9 2 3:72 26) 22-5 2 53.56 17 49.6 23 
50.7 7 | 34.11 29 | 33.4 15] 4.30 51) 20.2 291 53.73 27 | 47-3 22 
50.6 34.33 31.9 5.01 18.2 53-94 45.1 
50.5 34.58 io 30.5 i 5.82 5 16.4 54.18 i 43.0 9 
50.6 ; 34.84 38 | 29°? nD 6.71 96 14.9 D 54.44 38 41.1 6 
50.7 | 135-12 29 28.1 7.67 102 13.8 7 54.72 29 39-5 15 
50.9 | | 35-41 °° | 27.2 ’ 8.69 ros 232 4 | 55°F 30 38.3 °5 
51.2 35-71 26.5 9.74 12.8 55-31 37.5 
51.5 2136.01 °°| 26.1 4410.81 os 12.9 "}55.61 °°| 37.1 * 
51.8 > | 36.30 79! 26.1 Cf11.87 m 13.3 *155.91 °° 37.1 ? 
52.1 2 36.59 9 26.3 7112.92 oe 14.2 - 56.20 °° 37.6 ° 
52.5 4 36.88 i 26.8 ° 13.93 ").| 15-5 16 56.48 7 38.5 
52.9 37.15 27.6 14.88 17.1 56.75 39.8 
53.3 4137.40 25 | 28.6 7°} s5.75 87| 19.1 7°] 57.00 75] 41.5 17 
53-7 * | 37.63 23) 29.8 17416.53 78] 21.4 231 57.23 73] 43.5 2° 
5 21 ". 13 67 25 20 22 
542 . 37-84 17 1 17.20 53 23-9 27 57.43 6 45-7 23 
54.8 © | 38.01 3s 14 [27-73 33) 26.6 2757.59 1° | 48.0 23 
55.4 . | 38.14 33-9 18.11 29.5 57-71 50.3 
56.0 © | 38.24 7°) 35.2 '3418.33 27) 32.4 291 57.79 8] 52.6 23 
7 ‘ 5 39 13 5 28 3 22 
56-7 © 138.29 ° | 36.5 " {18.38 °| 35-2 157-82 * | 54.8 
+0.628 1.000 -0.006 3.861 +3.730 +1.0§1 0.323 
42!7.94 _ 33°.680 45’'.96 5.029 _ 17!'.32_ 53°.574 627'.07 
-0.01 0.00 0.00 +0.10 0.03 —0.01 0.00 
+1.0 +0. I +I.O +0.1 +1.0 +0.1 +1.0 
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APPARENT PLACES OF STARS, 1918. 335 
FOR THE UPPER TRANSIT AT WASHINGTON. 
¢' Orionis. 1 Orionis. - € Orionis. € Tauri. 
Mean Solar | Mag. 4.5 Mag. 2.9 Mag. 1.8 Mag. 3.0 
Date. _ a i 
Right Declina- Right Declina- Right Declina.- Right Declina- 
Ascension. | tion N. ] Ascension. tion S. Ascension. tion S. Ascension. | tion N. 
° ’ h m ° LA h m ° LA h m °o tf 
+925] 5 31 |- 557] 5 3% |- 115] 5 32 |+21 5 
8 oe 8 (LA 3 ve 8 a? 
3.80 60.9 11.84 52.4 49.10 17.2 27.92 34.0 
3 6 2 15 3 13 5 o 
3-83 : 60.3 6 11.86 5 | 93-9 13 49.13 > 18.5 5 27.97 * | 34:0 | 
3.82 ; 59.7 5 11-84 6 [552 1 f49-FT 19.6 9 27.97 5 34-1 | 
57h 9 | S85 4 [1129 10/503 “o/4B08 10/205 312732 | 
13 3 13 oy “7™ 12 ~ 6 "13 “0 
335 15 [888 2] nag (oe 9 548.68 15 [223 4127 50 "S| 34.2 
3.24 7° | 58.2 ' Iry.22 27 58.6 ? 48.51 17 22.5 ? 27.37 7 34.2 ° 
3.07 77 | 58.1 * 11.05 17/586 © 48.34 7 22.5 ©} o7.19 18 34.1 ' 
2 16 8 I 88 17 8 2 8 8 16 " 2 ° 17 " I 
OI 4 58.2 | | 10. ts 58.4 ; 48.1 - 22.3 4 27.02 ts 34.0 | 
2.77 58.3 10.73 57-9 48.03 21.9 26.87 33.8 
12 2 12 7 12 5 12 I 
285 75] S58 3[1OS! 10/522 oA 3 a |2e4 9/2675 '3| S87 
2.52 5159.2 4} 10.45 °| 55.2 7147.77 5| 19.8 9] 26.62 5| 33.5 
2. ° 2 6 . : 2 . . 8 . . ‘5. 
.52 4 59. 7 10.44 3 53-9 15 47.76 3 18.7 13 26.62 4 33-4 | 
oS 8] 8[ tO 7/58 aol 8 9/125 04] 2655 9] 34 
2.77 33|62.1 8 10.65 i 49.1 7 47.97 it 14.6 141 56.88 33 33.7 
2.93 '© | 63.0 9 | 10.80 15 47.4 17 48.12 15/131 15] 97.06 18 34.0 3 
3.13 2° | 64.07° | 10.98 ! 45.6 8148.31 9111.5 7 27.27 7! 34.3 3 
23 10 21 18 “22 “15 "24 “4 
$38 a5 | $O10| 119 ag 458 sof 48 3 24] 18 10 2755 a7| S47 
3.88 77 | 66.9 9 | 11.69 7°| 40.7 '5| 49.03 2°| 7.3 73] 28.07 79] 35.5 4 
4.17 29 | 67.8 9 11.96 27 39.4 131 49.31 28| 6.1 ?? 28.37 3°} 36.0 5 
391686 7112.05 29| 28.4 1140.60 29| «2 912860 371 26.4 4 
4.47 30 5 5 12.25 9 38.4 7 49.60 29 5.2 7 28. 9 32 36.4 
. 69.0 [12. . 8 . 29.01 6.8 
+78 3t 60.4 4 12.4 3° ah 4 S016 3° . 4 2034 33 a7 3 
5-38 3° 169.5 ‘| 13.13 29] 37.2 '] 50.49 3°} 4.0 *| 29.66 371 37.3 ? 
5.68 2° | 69.4 113.42 29| 37.5 3|50.78 79! 4.3 3] 29.98 37] 37.4? 
0829 | ert 2 | 13:4? 29] 375 7150-78 3g) 4:3 5129-98 5, | 37-4 g | 
5-97 3g | 092 4 13.71 2 38.2 10 51.06 2 4.8 3 | 30:30 30 37-4 6 
625 a7 | GES 6 | 1398 as| 39% 12] 5133 20] 85 10] 3089 a5 | S24 
6.76 74 67.4 8 14.46 73 41.9 15 151.83 24 8.0! 31.14 26 37.1 2 
9 22 8 “2 21 "7 16 Yat I og 24 2 
6.98 - 66.6 3 14.67 7 43.5 17 52.04 7 9.4 14 31.38 oo 36.9 ' 
7.16 ts 65.8 3 14.84 13 45.2 4) 52-21 | 10.8 15 31.58 6 36.8 : 
7.31 65.0 14.97 47-0 152.35 12.3 31.74 36.7 
7.42 *) | 64.2 ; 15.06 : 48.7 7 52.45 °° 13-7 | 31.86 *7| 36.6 : 
7.48 63.4 ~ $15.12 "| 50.3 *° 152.50 515.1 “4131.94 7! 36.5 
1.014 +0.166 1.005 —O.104 1.000 -0.022 1.072 +0.386 
2°.608 52’’.99 10°.622 58/'.68 47°.9OI1 24°'.02 26°.680 24''.95 
0.00 0.00 0.00 0.00 0.00 0.00 +0.01 0.00 
0.0 +1.0 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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336 
€ Orionis. 
Mag. 2.0 
Mean Solar 
Date. 





| Declina- 








Right 
Ascension. tion S. 
— 158 
69.9 
71.2 13 
72.3 _ 
733 
74-1 6 
S732 5 
1175-4 ° 
22.98 7/764 * 
| 75-2 ; 
74.9, 
74-3 8 
73-5 
72.6 ? 
71.5 0) 
70.3 
68.9 *4 
67.4 'S 
65.9 - 
64.3 6 
18.9] 22.72 62.7 
28.9 | 22.96 nt 61.2 TS 
Aug. 7.9] 23.22 " 59.9 13 
17.8] 23.50 58.7 *? 
27.8] 23.78 29 57°8 ° 
| 
Sept. 6.8] 24.07 57.2 
16.7] 24.37 9° | 56.8 4 
26.7| 24.67 2° 56.7 * 
Oct. 6.7] 24.96 0 57.0 , 
16.7] 25.25 27 57.6 3 
26.6] 25.52 6 58.4 
Nov. 5.6] 25.78 7°| 59.5 7? 
15.6] 26.02 74/ 60.8 *3 
25.6] 26.23 A 62.3 re 
Dec. 5.5] 26.41 14 63.8 ts 
15.51 26.55 65.3 
25.51 26.65 *°| 66.8 '5 
35.4126.72 7| 68.2 '4 
Sec 6, Tan 6 1.001 -0.035 
Mean Place | 22"%.119 76’'.63 
D’y a, Dw a 0.00 0.00 
Dy 5, Dw 6 0.0 +1.0 








- @ Columbe. O Aurige. 
Mag. 2.8 Mag. 5.5 
Right Declina- Right | Declina- 
Ascension. | tion S. [| Ascension. | tion N. 
ab m oe é h m ° ‘ 
5 36 |-34 64 5 39 '+49 47 
8 oe 8 oe 
31.47 11.34 ; 32.6 17 
31.38 11.37 2/369 26 
31.26 *7 11.29 °| 37.3 74 
31.10 1° 11.14 79! 38.5 1? 
19 “* 20/" "" og 
0.91 10. . 
70,60 22 10.70 74 | 400 6 
30.46 75 4110.45 75) 40.3 3 
30.22 74 10.19 7°| 40.2 * 
29.99 73 9.93 7°| 39.8 4 
21 23° 7 
29.78 .70 I 
2069 19 Or ; 382 9 
29.44 '9 9.36 '5| 37.0 7? 
29.33 * 9.27 °| 35.6 08 
29.26 ; 9.24 4 | 347 15 
29.2 .28 2.6 
20.27 , 5 38 6 art - 
2946 © 996 22 | 28.2 4 
29.62 '° 10.04 7° 26.9 *3 
20 32; 7 12 
29.82 10.36 25. 
30.06 34 1072 36 ve 9 
30.32 7° 11.11 39} 24.1 7 
30.61 ° 11.53 47/ 23.6 9 
30.92 32 11.97 * 23.2 ; 
1.2 12. 23.0 
ats? 33 12 8 46 230 ° 
31.90 33 13.35 4°| 23.3 3 
32.22 x 13.80 mm 23.8 - 
32.53 3° 14.24 4124.4 9 
33,09 7 13.07 4°| 262 *° 
33-33 0% 15.44 x3 27.4 - 
3353 fy] olisz7 3288 
12 “23 ~~ 16 
33.81 16.28 31.9 
6 16 
33-87 16.44 *> | 33-5 
33.88 16.54 7°} 35.2 17 
1.208 1.549 +1.183 
__29°.919 72''.02 —_9°.527 21"7.25 _ 
—0.02 0.00 +0.03 -—0.0I 
0.0 +1.0 0.0 +1.0 
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4.94 
5-04 
5-09 


1.035 
0°.773 
0.01 

0.0 








68.2 
66.2 
64.1 


57-7 
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K Orionis. O Doradus. Vv Aurige. O Leporis. 
Mean Solar Mag. 2.2 Mag. 4.5 Mag. 4.2 Mag. 3.9 
Date. OT 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion S. | Ascension. | tion N. [| Ascension. tion S. 


———— 


























h m ° a h m ° tf h m ° ;@. ° , 
5 43 |- 941 44 |-65 45] 5 45 |+39 7 20 §2 
8 ae 8 os 8 as ve 
39.06 53.1 40.21 61.7 29.10 36.8 63.3 
39.09 ° 54.8 - 40.03 - 65.0 8 29.16 ° 37.9 |" 65.6 ° 
39.07 5 | 56-4 1 39.75 | 08:0 - 29.16 °| 38.9 7° 67.6 ° 
39.01 >| 57-7 191 39-39 ©) | 70.6 “| 29.11? | 39.9 "0 69.4 | 
38.91 - 58.8 5 9895 55 727 16] 29°20 16/407 70.9 ° 
38.78 59.7 38.45 74.3 28.85 41.3 72.1 
38.62 6 60.3 ° 37.91 °6 75.4 ‘5 28.67 " 41.8 ® 72.9 
38.45 4 60.6 3137.35 °° 175-9 2] 28.46 *"| 42.0 ° 73-3 4 
38.27 *° | 60.6 9°} 36.78 °7|75.9 9} 28.25 77! 42.0 73.4 
6 21 | 2 
38.10 - 60.4 : 36.21 . 75-3 | 28-04 19 | 408 : 73.1 
37-94 _|59.9 .|35-67 |74.2 _]27.85 | 41.3 72.5 
37.81 ° 59.1 . 35.18 70 72.7 oe 27.69 16| 40.7 . 71.5 "3 
0, 4 des o[eege nets afin 3/2 [8 9 a 
64 9 1] 34-37 35 | 68:3 2] 27-50 3) 39-0 8 68.6 1 
37.61 55:5 16 34.08 a 65-5 31 27.48 3 38.1 1 8 
37.62 53-9 33.87 62.4 27.51 37.1 64.8 
37.67 5| 52.1 - 33.75 - 59.1 y 27.60 a 36.1 ° 62.6 4 
37-77 1°| 50-3 1° [33-72 §| 55-7 34) 27-74 1| 35.2 9 60.2 4 
37-90 ©> | 48.4 7133-78 || 52-3 91 127-93 |? | 34-3 $7.8 
38.07 27 | 46.4 10 | 33-93 23 | 48:9 3 | 28.16 3) | 33-6 7 55-43. 
38.27. 44.5 134.17 | 45-7 | 28.43 __ | 33.0 53-1 
38.50 73| 42.8 7] 34-49 °° | 42.7 9°) 28.73 20) 32.5 > 50.9 ** 
38.75 °3 41.2 TO 1 34.88 39] 40.0 7 29.06 a 32.1 + 5 | 49.0 ; 
39.02 *7' 39.8 171 35.33 a 37-7 ° 29.42 97318 ° 47-3 1) 
39.30 29 38.7 3 35.83 54 36.0 a | 29-79 38 | 31°6 ; 46.0 
39-59 37-9 439-37 | 34-9 _|30-17 | | 31-5 45.1 
39-89 3°| 37-5 4] 36.93 5°| 34.4 5] 30.56 99: 31.6? 371 44.6 5 
40.19 3° | 37.5 2137-50 2% | 34-5 | 130.95 2° 31-8 2 | 446 ; 
40.48 . 37.9 +1 38.06 33 | 35° x4 | 3434 33 | 32-0 45.1 ° 
40.76 ©. | 38.6 7 38.59 99 | 36.6 4] 31.72 36/323 46.1 4 
41.04 . . 32.08 32.7 ¢ | 47.5 g 
41.30 7° 15H 43 | 41.2 2132-43 351 33-3 © 49.3 1 
tse 8 Got lea Blaze lace 2seetaS 
41.75 . 15 7 04 271348 37 5 
41.93 | . . 0% 33.29 oT 35.6 9 56.2 36 
42.07 . ; . 33.50 36.5 58.8 
42.17 "P| 50. , : 33.65 ° 37.5 - 38.94 *° | 61.3 4 
42.23 . . 33-75 38.6 | 63.7 
2.222 1.289 +0.813 1.070 0.382 
37°.807  §9°.33 36.904 657.38 | 27°.569 26’/.60 | 34°.765 6877.83 _ 
0.00 0.00 ~-0.06 +0.01 +0.02 0.00 -O.O1 0.00 
Dy 6, Dw & 0.0 +1.0 0.0 +1.0 0.0 +1.0 0.0 +1.0 
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@ Orionis. O Aurige. 7) Leporis. 8 aurige. 
Mean Solar Var. 1.0-1.4 Mag. 3.9 Mag. 3.8 Mag. 2.1 
ate. ee 
Right | Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. | Ascension. tion N. { Ascension. tion S. Ascension. | tion N. 






























h m ° , 
§ 50 |+ 7 23 


h m t ? 


5 52 |+54 16 


° a h m ° é 
5 52 |-1410] 5 53 | +44 56 
oa 8 oa 


8 $8 
28.92 37.6 27.82 52.4 10.57 33.2 


23.96 56.4 


28.97 ° 36.7 9}24.03 7| 58.3 ir 27.85 ° 54.3 - 10.64 ; 34.6 '4 
28.97 °| 36.0 7124.02 1| 60.1 27.84 _| 56.1 10.65 35.9 13 
4 6 17 6 16 6 9 12 
28.93 3 | 30-4 s 61.8 27.78 10 | 27-7 13 10.59 | 37-1 - 
28.85 it | O49 yi 27.68 13 59.0 |" }10.47 |. 38.2 9 
28.60 + [348 2 2739'S \6o:7 Trost 2| so:7 
28.44 '°| 34.2 7 27.21 18/61 4 9.88 23 40.0 3 
28.27 "7 1341 7 27.03 *° | 61.1 ° 9.64 24 40.1 I 
16 I “o le 2 S23 “2 
28.11 - 34.2 | 26.85 17 60.9 5 9-41 0° | 39-9 5 
27.96 . 26.68 60. .20 ‘ 
2 83 13 or 2 26.53 *S 506 8 9.02 8 387 7 
2 Io 4 6 12 8 II 8 88 14 8 9 
7-73 35.0 © 26.41 3 | 585 1, 8.88 37. 4 
27. ; 26. 2 . , 
27.67 2/355 & 26.33 4157-2 6) 8.79 2) 36-7 0 
7:65 7136.1 2» 29 4) 55.6 15] 875 4) 35.5 1° 
27.67 36.9 26.29 53-8 8.77 34.2 
27-73? | 37-7 8 26.34 ° 51.8 no 8.85 °| 32.9 13 
27.84 4 38.6 2 26.42 "| 49.8 °°} 8.98 3 31.6 3 
27-98 18 390 10 26.54 16 47-7 ar} 9°77 1 30-4 
28.16 7/406 26.70 19 45.6 > | 9-41 29 29-3 1 
18.97 95/427 so 1689 3/425 no 279 so| 283 
28.86 7° 43.6 9 27.35 34 39.8 17 10.37 35 26.7 7 
29.14 78 44.4 8 27.61 29 38.3 15 10.75 3° 26.2 5 
2 2 “* 6 "o, 28/>, ° 22 “oY 40 2 4 
9.43 29 45-0 s 27.89 29 37.1 9 11.15 41 25.8 3 
29.72 | 45.5 28.18 36.2 11.56 25.5 
30.02 ® 45.8 : 28.47 791 35.8 ; 11.98 . 25.4 ' 
30.33 50 45-9 ° 28.77 x0 35-8 | 12-49 a2 25.5 ; 
30.63 30 45-7 4 29.07 39 36.2 12.82 42 25.7 4 
30.93 29 45-3 29.36 93 | 377° ,| 13-24 40 26.1 5 
31.22 44.7 29.64 38.2 13.64 26.6 
27 8 27 15 38 7 
3149 3/439 49.98 3/307 (Sf 402 36/223 | 
31.98 73 | 42.0 1 30.37 2? | 43.6 2? | 14.71 33| 29.2 1° 
18 2° "~ 10 “56 19 "9 22 ‘7 28 “ot 
32.1 17 41.0 30.5 1s 45.8 32 | 24-99 23 30.3 |) 
32.35 40.0 30.71 48.0 15.22 31.5 
32.47 - 39.0 °° 30.81 - 50.2 - 15.39 7 32.8 3 
32.55 -|38.1 9 30.87 9 | 52.3 7* 115.50 ** | 34.2 74 





1.008 +0.130 
27°.691 29''.98 
0.00 0.00 

0.0 +1.0 








1.031 0.253 1.413 +0.998 

26°.532 587'.44 8°.857 22.89 

—0.01 0.00 +0.03 0.00 
0.0 +1.0 0.0 +1.0 


+1.391 
21°.869 45/'.53 
+0.04 0.00 
0.0 +1.0 
{Eph 13) 





Mean Solar 
Date. 







Feb. 


Mar. 





Right 
Ascension. 


S 53 


FOR THE UPPER TRANSIT AT WASHINGTON. 











6 Aurige. 1 Geminorum. 
Mag. 2.7 Mag. 4.3 
Declina- | Right | Dectina- 
tion N. | Ascension. | tion N. 
(4 h . m o é 
+37127 5 58 |+23 16 
oe 3 ae 
36.5 51.25 16.5 ; 
37.4 $1.32 7 16.6 
38.3 9 151.34 16.7 * 
3 | 39-2 5 51.31 16.9 ; 
14 | 40-0 6 [5423 12) 17 | 
40.6 SUIT || 17-2 | 
4x. 5 150.96 » 17.4 7 
41.4 9 150.79 17) 17.5 ° 
50 | 40-4 . 50.62 ry | 27-5 . 
vg | 4 [9045 36 | 17-4 
40.9 | 50.29 17.3 
16) 40.4 5} 50.15 4] 17.2 } 
12! 39.7 7 50.05 '°| 17.0 ; 
7! 38.9 5 49.98 16.9 ° 
38.0 9 49.95 ° 16.7 : 
37.1 49.97 16.6 
81 36.3 2150.04 7| 16.5 ? 
35.5 150.15 77 | 16.4 7 
3, | 34:7 , 50.30 i 16.5 
26 | 34:9 6 15949 6° 16.6 : 
33-4 50.71 16.7 
32.9 5 | 50.96 . 16.8 | 
32.5 4151.24 7°| 17.0 7 
32.2 3 51.54 er 17.2 ; 
37 32.0 | 51.85. 17.4 5 
31.9 152.17 17.5 
° 152.50 17.6 * 
T 152.83 393] 17.6 ° 
, 53.16 ss 17.5 
* | 53-49 92 | 37-4 2 
81 17.2 
4 ee 3° TO ? 
4 154.40 79| 16.8 ? 
© 154.66 7°| 16.6 ? 
54.89 75] 16.5 : 
55.08 16.4 
15 I 
55-23 7 16.3 ' 
55-34 "| 16.4 
+0.759 1.089 +0.430 
26’’.80 49°.915 7°'.90 
le +0.01 0.00 
+1.0 0.0 +1.0 


[Eph x3) 


1 Puppis (G.). 
Mag. 6.2 


Right 
Ascension. 


h m 


6 1 


8 
60.01 > 
59:99 5 
59.91 
59.78 1° 
59-59 


59.36 
59.09 *7 
58.80 79 
58.51 79 
58.22 i 


8 
57-94 
57.68 7° 
57-46 
57.28 | 
57-15 "3 


57-07 
57-04 
57.06 7 
57:13 13 
57.26 8 


57-44 
57-67 °* 
57-93 ° 
58.22 79 


8.54 9? 
” . 35 
58.89 
59.25 3° 
59.61 3 
59.98 37 
60.34 3 


60.68 31 
60.99 

61.27 78 
61.51 t9 
61.70 14 
61.84 
61.92 
61.94 


8 


1.415 
58°.179 
-0.03 
0.0 


Oo I! 
4 (43 


Declina- 
tion S. 





45 1 
64. 

67.9 3? 
70.8 79 
73.3 °° 
75:5 7 
772 
78.4 
79.1 7 
79.4 3 
79.1 3 


8 
78.3 


12 


77-1 0 
75:5 0 
73-4 - 

71.0 74 


27 
68.3 


31 65.3 3° 
2 bon 3 


59.0 a1 
55-9 3. 


52.9 
50.0 o 
47-4 70 
45.2 70 
43-4 1, 


42.1 
41.4 
41.3 
41.9 


7 
I 


17 
44.7 

47.0 °9 
49.7 °7 
52.7 
55-9 3 
59.3 

62.7 34 


2 | 66.0 33 


Cn ven enG 


~I.001 
70''.0O 
0.00 
+1.0 
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339 
¥ Orionis. 
Mag. 4.4 
Right Declina- 
Ascension. | tion N. 
h ° ? 
6 2 |+14 46 
3 oe 
37-58 54.8 
37-65 7| 54.4 4 
37-67 *| 54.0 ; 
37-64 ~ | 53-7 5 
37-57 || 53:6 | 
sede gaa? 
37.16 *°| 53.4 ° 
6.99 17 53.4 ° 
36.99 |- | 53-4 
36.82 15 53-4 | 
36.54 73| oy 3 
36.44 101 53.6 | 
36.37 | 53.8 3 
36.34 “| 54.1 3 
30-35 6 | 54-4 
36.51 °°] $5.2 
30.95 17| 53°7 6 
36.82 56.3 
37:03 56.9 6 
2 . 
37.52 2°| 38.0 5 
37.80 7° | 58.5 5 
38.10 3° | 58.9 ; 
38.40 59.2 
31 I 
30.02 3° | $9.3 © 
39.34 37| 59.2 
39.65 3" | 58.9 : 
39-95 58.4 
29 5 
tose | 3 
40.77 75 | 56.6 7 
22 7 
40.99 15 | 55-9 6 
41.18 55-3 
14 6 
41.32 0) 54:7 . 
41.42 54.2 
1.034 +0.264 
36°.305 46''.84 
+0.01 0.00 
0.0 +1.0 
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22 H. Camelop. ” Geminoram. 


Var. 3.2-4.2 


€ Canis Majoris. 
Mag. 3.1 


2 Lyncis. 
Mag. 4.4 











Right Declina- 
Ascension. tion N. 





ae NN - 


~m OO O m ee en en a] omen. a | 


ee ee ee 





25.6 
Dec. 5. 


p> 
pad 
N 
aN 
w 
On 
¢ oO 
“NI 
DnWWwWw Whe mw O 












15.5 | 26.34 12.4 42.74 65.6 
6 
25.5 | 26.64 * 14.9 °° 42.90 5 65.5 : 
35.5 | 26.82 “117-5 ~ 143.02 65.5 
Sec 6, Tan 6 2.836  +2.654 1.083 +0.415 1.155 0.578 
Mean Place | 15°.751 = 7/.24 37°.608 5§8''.39 §7°.010 3771.64 58°.322 27''.97 


D’y a, Dw a 
Dy 6, Da 6 


+0.07 +0.0I +0.0I1 0.00 +0.05 +0.01 
0.0 +1.0 0.0 +1.0 0.0 +7.0 
{Eph 13] 


-0.02 0.00 
0.0 +1.0 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





# Geminorum. ' Aurige. 
Mag. 3.2 Mag. 5.1 
Right | Deciina-} Right | Declina- 
Ascension. | tion N. | Ascension. | tion N. 
h m o 7 h m eo 7 
6 17 |+22 33] 6 18 j+49 19 
8 oe 8 oe 
43.22 40.9 14.00 69.4 
43-31 ; 40.9 . 14.11 "| 71.0 e 
43-35 | 41.0 1 | 14.15 4172.6 
43-33 6| 4¥-r 0 [14.1 2 74.1 15 
43-27 0 | 41.3 2 | 14.01 101 75.5 14 
43-17 41.5 713.85 | 76.7 
43-03 6 | 41-7 * [13.64 21 177.7 70 
42.87 °° | 41.8 ' | 13.40 - 78.3 
42.70 *7| 41.9 * 413.15 ° 78.6 3 
42.53 4 42.0 : 12.89 oS 78.6 3 
42.36 42.0 12.64 78.3 
42.21 Q 41.9 : 12.42 - 77.7 © 
42.10. | 41.8 | [12.24 | 76.8 9 
42.02 41.7 7° [i2.a1 '3| 75.6 7? 
41.98 4 41.6? 12.04 ; 74.3 - 
41.98 s 41.5 | | 12.03 72.9 ts 
42.03 >| 41.4 ' | 12.07 4} 71.4 
42.12 9| 41.3 | 12.18 7" | 69.8 9 
42.25 *3| 41.3 ° J 12.35 171 68.3 15 
42.42 " 41.4 : 12.57 7 66.8 A 
42.63 41.5 12.84 65.4 
42.86 41.5 . 13.16 5 64.1 3 
43-12 9) | 41.6 * | 13.51 + 63.0 
43.40 7” | 41.7 7 [13.89 3° | 62.0 '° 
43.70 oe 41.8 ¢ 14.30 i3 61.2 : 
44.02 41.8 14.73 60.6 
44.34 3 41.7 : 15.18 i. 60.1 ° 
44.67 33 41.5 ° 15.63 46 59.8 : 
45.00 53 | 41.3 7 | 16.09 4° | 59.7 
45-33 3 41.1 ° | 16.55 is 59-9 * 
45.66 | 40.8 17.00 60.2 
45-98 °° | 40.4 4117.43 43 60.7 5 
46.28 3°} 40.0 4 417.84 47 | 61.5 
46.55 : 39.6 ; 18.21 3 62.5 _ 
46.80 39-3 © 18.54 - 63.7 13 
47.01 39.1 18.82 65.0 
47.18 *7| 39.0 ' [19.04 77 | 66.5 '5 
47.30 7? | 38.9 ' F19.19 75| 68.1 1° 
1.083 +0.415 1.535  +1.164 
41°.863 32/'.99 12°.034 607.45 
+0.01 0.00 +0.03 +0.01 
0.0 +1.0 0.0 +1.0 


{Eph 13] 


$8 Canis Majoris. 
Mag. 2.0 





21.9 
21.3 
54.09 30 | 21.2 1 
5b 3°| 224 
30 I 


3 
. 2%. 
S558 2/285 0 
55.5 26 2 *“ 20 
545 ,| 27-33, 
55-78 29.5 


21 | 
55-99 |. 


56.16 34-4 
56.29 *3| 36.9 °° 
56.37 ~| 39.3 °4 
1.051 0.323 

5§2°.089 43/'.07 
-0.0I .C 
0.0 





0.00 
+1.0 


341 


8 Monocerotis. 
Mag. 4.5 


Right 
Ascension. 


h m 


8 
10.76 
10.83 7 
10.86 3 
10.84 ? 
10.78 ° 


Oo 
10.68 13 
10.55 
10.40 19 


10.24 1° 


10.07 4 


9.91 
9.77 *4 


If 
9.66 3 


26 
10.79 
11.06 77 

29 
11.35 
11.64 2 
11.94 3 
12.25 0 
12.55 3 
12.85 
13.14 id 
13.41 ° 
13.66 79 
13.88 9 


14.07 
14.22 19 


14.33 °° 


1.003 


0.00 
0.0 


Declina- 
tion N, 


° e 


6 19 |+ 438 


23.5 
22.4 '! 
21.4 7? 
20.6 


20.0 


19.5 
19.2 
19.0 
18.9 
19.0 


Het me NG CH 0 


19.2 
19.5 
19.9 
20.5 
21.2 


On Ap WD 


22.0 


22.9 ; 
23-9 

249° 
26.0 _ 


oR +) 


27.1 
28.1 
29.0 
29.8 
39:5 


31.0 
31.2 
31.1 
30.8 


30-3 


29.5 
28.5 I 
27-3 

26.1 *? 
24.8 *3 


13 
23-5 
22.3 *? 
21.1 7? 


Io 


wast © O 


coum G mw ON 


O 


+0.081 


9".504 16/'.24 


0.00 
+1.0 
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¥Y Geminorum. 
Mag. 4.1 


10 Monocerotis. 
Mag. 5.0 





Declina- 


Right | 
| tion S. 
| 


Right Deciina- 
Aecension. Ascension. 


tion N. 






























































































































m ° , h m eo , h m °o , 
6 23 |- 442] 6 23 |+2016] 6 29 |+61 33 
s oe s or ry on 
41.12 20.3 49.20 12.8 47.44 40.8 
41.19 7) 21.9 7 49.29 ; 12.7 47.58 " 43-1 i 
41.21 *| 23.3 14) 49.33 ‘| 12.6 147.62 4) 45.3 2” 
41.19 (| 24.6 . 49.33 5, 12.6 ° | 47.56 1s | 47-4 26 
[41-13 0 | 25:7 "3 | 49-27 ro 12.7 ' 147.41 05 | 49.4 70 
41.03 | 26.5 49.17. | 12.8 47.19 51.1 
40.89 6 27.1 °149.04 ne 13.0 7 | 46.90 79 | 52.4 73 
0.73 7°\ 27.5 4148.88 7°) 13.1 "146.56 34) 53.4 '° 
40.56 17 | 29.9 2148.71 *7| 13.2 ' | 46.19 37| 53.9 5 
o| 425 17 | » 48.4 27 tlie gs 3 ar 
40.39 16! 27-7 3 49.54 16| 13-3 5 [45-9 36 54-0 3 
40.23 27.4 _ | 48.38 13-3 145-46 | 53-7 
40.09 '4' 26.9 5148.24 14] 13.3 ° | 45.14 37] 52.9 8 
39.97 *7| 26.2 7] 48.12 *?| 13.3 ° | 44.86 7°] 51.7 1? 
39.88 3 25.3 2 48.03 ? 13-3 ° 44.64 7 50.2 5 
39.82 ° | 24.3 1147-99 *| 13.3 ° | 44.50 : 48.5 a 
39.81 23.1 47.99 13.3 44.43 46.6 
59-59 2. 50.2 a 39.83 7 | 21.7 te 48.03 3) 13-3 ° | 44.44 5 44-5 °° 
59.56' 4, 471 32 39.90 7 | 20.2 - 48.11 13 13-4 144-53 3 [42-4 9 
59.60 9 | 43:9 33 40.00 13 | 18.7 - 40-24 1g} 23:5 , 44-71 a5 40.2 - 
59.69 1s | 40. 32 40.13 7, 17.2 16 48.40 19 13.7 ; 44.96 32 38.0 _ 
59.84 | | 37-4, 140.30  =15.6 | 48.59 13-9 145-28 | 35-9 
60.05 6 34.3 - 40.50 3 14.1 - 48.82 i 14.1 ; 45.66 2 34.0 
60.31 ‘e 31.5 24 40.73 74 12.8 1D 49.07 a 14.3 | 46.10 49 32.3 15 
60.61 34 29.1 | | 49-97 2 11.6 9 49:34 29 14-4 | 46.59 33 30.8 13 
60.95 39 277 ts 41.23 38 10.7 49.63 31 14.5 5 47.12 36 29.5 tI 
61.32 | 25.6 49.94 14.5 47.68 28.4 
61.72 4° 24.7 9 50.25 a 14.4 7 | 48.26 * 27.6 8 
62.13 47} 24.4 3 50.57 >7| 14.3 7 | 48.86 6, 27-1 5 
62.54 at 24.8 3 50.90 3 14.0 ; 49.47 , 26.9 ; 
62.95 30 25.8 6 51.23 32 13.6 4 50.08 bo 27.0 4 
63.34 27.4 51.55 13.2 50.68 27.4 






51.26 9° | 28.1 7 
51.81 59 | 29.2 ** 


63.71 37 | 29.5 
64.04 33 | 32.2 77 





64.32 i 35.3 x4 52.31 a4 30.6 " 
64.55 17 | 38.7 35 52-75 3, | 32-2 1, 
64.72 | 42.2 53.12 34.1 
64.81 9| 45.8 3° 53.41 °° 36.2 - 
64.84 3] 49.3 3 53-61 * | 38.4 
1.648 1.310 2.100 +1.846 





Mean Place 


Dy a, De a 
Dy é, Do 6 


617.238 527'.37 





44°.636 32/'.38 
+0.05 +0.02 
-O.1 +1.0 


[Eph 13] 








(Eph 13) 
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FOR THE UPPER TRANSIT AT WASHINGTON. | 
23 H. Camelop. &* Canis Majoris. 51 Aurige. y Geminorum. 
Mean Solar Mag. 5.6 Mag. 4.5 Mag. 5.7 Mag. 1.9 
Date. “= 
= Right Declina Right Declina- Right Declina- Right | Declina- 
Ascension tion N. | Ascension. | tion S. | Ascension. | tion N. | Ascension. | tion N. 
h m o ¢ h m o 7% h m o 7 h m o 
6 31 |+79391 © 31 !-2253]f 6 32 |+39 28] 6 32 | +16 28 
8 ” Py ” 8 ” 8 ” 
Jan. 0.5]32.02 | 48.3 125.98 _|34.0 _139.58 [14.4 142.51 35.0 
10.5 | 32.24 771 51.3 3°] 26.04 °| 36.6 7°} 39.69 7! | 15.4 1°} 42.61 1°} 34.6 4 
20.4132.20 4154.3 > 26.05 *| 39.0 74139.75 °| 16.5 17] 42.66° 5| 34.3 
30.4.131.92 7°| 57.1 OS 26.01 ; 4i.1 i” 39.75 , 17.6 re 42.66 : 34.1 ° 
Feb. 9.4 131.41 59.6 2, | 25°92 13/8 ts 39.69 - 18.6 9 42.61 34.0 | 
_ 19.4130.70 | |61.7 | 25.79 144.4 139-57 _|19.5 _] 42.52 | 34.0 
Mar. 1.3} 29.83 °7| 63.4 7125.63 '°| 45.6 - 39.41 '°| 20.2 7142.40 '?| 34.0 ° 
11.3 }28.84 99] 64.6 77]25.45 78) 46.4 2139.22 29| 20.8 ©] 42.25 15] 34.1 7 
21.3 127.78 ree 65.3 ; 25.26 8 46.8 ‘ 39.02 . 21.2 ; 42.08 4 34.2 * 
31.2 | 26.70 105 65.4 ; 25.06 19 46.8 4 38.81 ; 21.3 41.91 6 34.2 : 
Apr.10.2 | 25.65 64.9 24.87 46.4 38.60 21.2 41.75 34.3 
20.2 124.67 93] 63.8 '' | 24.69 1°] 45.7 7138.41 19| 20.9 3141.61 14! 34.4 | 
30.2 | 23.80 7) 62.3 ~ 24.54 ° 44.7 _ 38.26 '5| 20.3 Sf 41.49 7? 34-5 | 
May 10.1 | 23.09 i. 60.4 3 24-42 °) | 43-4 7 38.15 - 19.6 ? 414 34-7 
20.1 122.56 58.1 36 | 24°33 5 41.7 r9 38.08 ; 18.8 9 41.3 34.8 | 
30.1 | 22.22 55-5 15 24.28 39.8 38.06 17.9 41.35 35.0 
June 9.1 | 22.08 '4) 52.7 7°] 24.27 "137.7 77138.09 3] 16.9 7°] 41.38 31 35.3 
19.0]22.16 °| 49.8 79} 24.31 : 35.4 79138.18 9} 15.8 "141.45 35.6 3 
29.0 122.45 so 46.9 24.39. | 33-1 i 38.32 i 14.8 re 41.56 ts 35-9 ° 
July 9.0] 22.95 69 44.1 |, | 24-51 - 30.7 14 38.50 2 13.8 9 41.71 3 36.2 
18.9 [23.64 41.3 24.66 28.3 38.72 12.9 41.89 36.6 
28.9 | 24.51 871 38.7 7°} 24.84 18 | 26.0 73] 38.98 7°| 12.0 91 42.10 7"| 36.9 3 
Aug. 7.9] 25.54 *°3| 36.4 231 25.05 77] 24.0 7°] 39.27 29 | 11.2 2442.34 i 37.2 3 
17.9 | 26.71 on 34.3 i” 25.29 22.2 - 39.59 a4 10.5 ; 42.60 “ 37.5 ° 
27.8 | 27.99 138 32.5 14 25.56 93 | 20-7 11 | 39-93 36 9.8 6 42.88 29 37-7 5 
Sept. 6.8 ] 29.37 31.1 25.84 19.6 40.29 9.2 43-17 37.7 
16.8 | 30.83 745 30.1 1°] 26.13 29| 19.0 ©] 40.67 3°} 8.7 5] 43.48 311 37.7 ° 
26.8 | 32.33 15% 29.5 °] 26.43 3°1 18.8 7141.06 39| 8.3 4143.80 37] 37.5 ? 
Oct. 6.7 133.85 te 29.3 ; 26.74 st 19.1 ° 41.45 io 8.0 ° 44.12 32 37-2 8 
16.7 | 35-37 148 29.6 27.05 3 19.9 13 41.85 39 7.8 ' 44.44 32 36.7 y 
26.7 | 36.85 30.3 27.36 21.2 42.24 7.7 44.76 36.1 
Nov. 5.6 | 38.26 '47| 31.4 11] 27.65 79| 22.9 '7] 42.62 39| 7.8 ']45.07 31} 35.4 7 
15.6 | 39.57 '34| 33.0 7°] 27.92 77 | 25.0 77} 42.98 3°| 8.0 7145.36 . 34.7 7 
25.6 | 40.76 7 35.0 3 28.17 i 27.4 “ 43-32 a 8.4 : 45.64 i 34.0 7 
Dec. 5.61 41.78 83 37-3 36 28.39 7g | 30-0 27 43-63 6 8.9 , 45.89 33-3 7 
15-5 | 42.61 39.9 28.57 32.7 43.89 9.6 46.11 32.6 
25.5 143-21 ©} 42.7 79] 28.71 14] 35.4 27/1 44.10 27 | 10.4 2146.28 !7| 32.0 © 
35-5 143-58 27! 45.7 9°] 28.80 9) 38.1 770 44.26 T°} 11.3 9446.41 3] 31.5 9 
Sec 6, Tan 6 5.572 +5.482 1.086 -0.422 1.295  +0.823 1.043 +0.296 
Mean Place] 24°.375 39//.53 24°.623 41.01 _37°.896 6’'.67 41°.195 27/'.70 
D’y a, Du a +0.14 +0.05 -O.01 0.00 +0.02 +0.01 +0.01 0.00 
Dy 5, De & -O.1 +1.0 -0.1 +1.0 -O.1 +1.0 0.1 +1.0 


344 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 








VY Argds. 
Mag. 3.2 





Mean Solar 
Date. 







Right Declina- 
Ascension. tion S. 


Right a- 
Ascension. tion N. Ascension. tion N. 














° , h m o , h m °o ec 
—43 6 6 38 [+2513] 6 40 | +12 59 
oe ry on 3 oe 
61.9 36.24 12.7 25.72 31.9 
3 | 65.2 °S 36.35 - 12.8 ; 25.83 17| 31.3 ° 
68.3 > 36.41 13.0 7125.88 5} 308 5 
lor 28 36.42 *| 13.3 3125.89 ™| 30.4 4 
73-6 °3 36.37 ; 13.7 * 25.85 *| 30.1 5 
75.6 36.28 14.0 25.76 30.0 
77.2 18 2136.15 - 14.4 * | 25.64 '?] 29.9 * 
78.3 7°) | 35-99 2 | 14-7 3 [25-49 12] 29.9 ° 
79.0 7 © | 35-82 17| 14.9 7 | 25.33 1°] 29.9 ° 
79.1 ; 35.64 17 15.0 | 25-17 |.| 30.0 ' 
78.8 35-47 15.1 25.01 30.1 
78.0 ® 41.7 7 135.32 7>| 15.0 7 | 24.86 ‘5! 30.3 ? 
76.7 *9 42.0 3135.19 3! 14.9 * | 24.74 "7! 30.5 ? 
0 a 42.4 ) 35.10 ° 14.7 : 24.65 9| 30.7 ; 
73.0 24 42.8 5 35-04 5° 14.5 5 24.60 31.0 4 
70.6 3 43-3. | 35-02 14.3 | 24.58 >| 31-4 
67.9 77 43-9 ¢|35-05 3| 14.1 5124.60 (| 31.8 4 
65.0 79 44.5 ° 135.13 13.9 7 | 24.66 32.3 9 
62.0 x0 45.2 ; 35.24 - 13.7 ; 24.76 4 32.8 : 
59.0 3 45.9 7 [35:39 25 | 13-5 2 | 24.90 11) 33-3 ° 
56.0 ; 46.6 35.58 | 13.3 > | 25-97 20 33.8 
53.1 47.3 7 35-80 © | 13.1 | [25.27 °- | 34.3 5 
50.4 77 48.0 ’ 136.05 7°, 13.0 ' 125.50 75! 34.7 4 
48.1 48.5 ; 36.32 3 12.8 ; 25.75 ie 35-1 ; 
46.2 48.9 36.61 31 | 12.6 ; 26.02 33| 304 | 
44.7 13.08 36.92 ‘12.4 | 26.30 35-5 
43.8 9113.38 3°) 49.2 7 | 37.25 33 12.1 3 [26.60 3°} 35.4 7 
43.4 +1 13.68 3°| 49.0 7 [37.58 33) 11.8 3 | 26.91 37} 35.2 ? 
43.6 7113.99 37 | 48.6 4 | 37.92 34/ 11.4 4] 27.22 37| 34.8 4 
| 44 5 9114.30 37) 48.1 5 | 38.26 34] 11.0 4 | 27.54 37] 34.3 5 
“15 31; 7 34 5 31 7 
| 46.0 14.61 47.4 38.60 10.5 27.85 33.6 
48.0 7°] 14.91 3°| 46.5 9 | 38.93 33] 10.1 4 | 28.16 37] 32.8 8 
50.5 79] 15.20 79| 45.5 °° | 39.25 371 9.7 4} 28.46 3°] 31.9 9 
53-3 00 | 15-47 27 | 44.40) 39.55 ny 94 3] 28-73 27| 31.0.9 
56.5 34 15.72 °° 43-3 | | 39-82 24 9-1 5 28.98 33 | 300 9 
59.9 15.93 42.3 40.05 8.9 29.20 29.1 
.3 341 16.10 '7 | 41.37° | 40.24 19] 8.8 ' J 29.38 1! 28.2 9 
3 I I © 
.7 341 16.23 "3! 40.4 9 140.39 "S| 8.8 ° | 29.52 4) 27.5 7 
—0.936 1.015 +0.176 1.105 +0.471 1.026 +0.231 
6°.036 69/'.24 11°.226 37/7.19 34°.818 5/’.50 24°.423 24'’.g1 
0.02 -0.0O1 0.00 0.00 +0.01 +0.01 +0.01 0.00 
-O.I +1.0 -O.!I +1.0 -O.I +1.0 ~O.I +73.0 


(Eph 13] 
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~*> Aurige. @ Canis Majoris. | 18 Monocerotis. 43 Camelop. 
Mean Solar Mag. 5.3 Mag. -1.6 Mag. 4.7 Mag. 5.1 

Date. a es es es a 
Right Declina- Right Dectina- Right Declina- Right Declina- 
Ascension. | tion N. [ Ascension. | tion S. | Ascension. | tion N. | Ascension. | tion N. 
h m rd h xm o 8 h m o 7 h m 7 8 
6 40 |+43 39] © 41 |-1635] 6 43 |+ 230) 6 44 | +68 59 

8 oe 8 (14 8 on 8 ee 


Jan. 0.5] 30.13 61.5 19.93 39.7 20.71 36.4 23-75 35.0 
10.5 | 30.26 73 | 62.7 ‘7120.00 7 | 42.0 73] 20.81 *°| 35.1 3] 23.904 79| 37.6 
20.41 30.33 7|64.0 3] 20.02 7| 44.2 771 20.86 5| 34.0 7" | 24.01 40.2 26 
30.4] 30.33 ° | 65.4 74] 20.00 7| 46.1 79} 20.86 °| 33.0 23.95 °| 42.7 75 
Feb. 9.4] 30.26 7 66.7 i 19.93 ? 47.8 77] 20.81 ° 32.2 


19.4] 30.14 | 67.8 19.82 re | 49-2 20.72 31.6 23.47 47.0 


Mar. 1.3] 29.98 '°| 68.7 9119.67 15} 50.2 1°] 20.60 *?| 31.2 4123.09 33| 48.7 17 
11.3] 29.78 7° | 69.4 7119.50 iH 50.9 1120.46 - 30.9 3122.64 45| 50.0 79 
21.31 29.56 77|69.9 5419.32 °° 151.3. 4120.30 6 30.8 122.15 49| 50.7 
31.3] 29.33 °° 70.1 : 19.13 ° 51-4 ; 20.14 6 30.8 ° 21.64 0 50.9 

Apr. 10.2] 29.11 70.0 18.95 51.1 19.98 31.0 21.14 50.7 
20.2| 28.91 7°| 69.7 3118.79 7°] 50.5 : 19.83 *5| 31.3 3} 20.67 471 so.0 7 
30.21 28.74 *7 | 60.1 : 18.65 '4/ 49.7 “[19.71 77] 31.8 53] 20.26 4'| 48.9 

May 10.1] 28.61 13/ 68.3 °]18.54 77 | 48.6 ''| 19.62 9| 32.4 °P 19.92 34] 47.3 7° 
20.1128.52 967.4 9118.46 °1 47.2 4119.56 °|33.1 7119.67 75| 45.4 79 

3 II 4 16 3 8 15 2E 


30.1] 28.49 66.3 18.42 45.6 1g) 19:53, | 33-9 19.52 5 43.3 | 
June 9.1] 28.51 5] 65.1 17 /18.41 1143-8 9119.54 1134-9 1° 119.47 2 | 41.0 3 
19.0] 28.59 ~| 63.8 3118.45 4) 41.9 *91 19.59 5] 35.9 7O} 19.53 | 38.5 79 
29.0] 28.72 '3| 62.5 73118.53 °1 39.9 7°] 19.68 9} 37.0 1! 119.70 17 | 35.9 7° 
July 9.0] 28.90 *° | 61.3 *7 | 18.64 ** | 37. 19.81 *3| 38.1 '*] 19.96 


22 12 15 20 16 It 36 

19.0] 29.12 60.1 18.79 35.8 19.97 39.2 20.32 31.0 
28.9] 29.38 7°] 58.9 17] 18.97 12 | 33.8 2°] 20.16 19| 40.2 71 20.77 45| 28.7 23 
Aug. 7.9] 29.68 2°} 57.8 '' 119.18 7° | 32.0 7°] 20.37 77 | 41.2 7° 21.30 53 | 26.5 7? 
17.9] 30.01 99 | 56.8 '°] 19.41 79] 30.5 '5] 20.61 74/ 42.1 921.90 | 24.6 %9 


9 
27.8] 30.37 3°| 55. 19.66 75 | 29.3 17] 20.86 75| 42.7 ©[22.56 ©| 22.9 17 
7-8| 30.37 33155.9 9119.66 °°| 29.3 42.7 1122.56 | 22.9 17 
29 5121.42 791 43.3 7f24.01 74| 20.4 
6 41 ° I 
26.81 31.5 54.0 5 5 
20.82 3° | 28.3 ; 22.02 9° | 42.8 ; 25.57 79! 19.2 
2 
26.7] 32.81 53-4 21.43 30.3 22.62 41.3 27.16 19.6 
25.6] 33.98 97 | 54.3 5] 22.24 75| 36.2 73] 23.48 77 | 37.5 '4] 29.30 °° | 22.9 7 
15.51 34-59 55-9 22.65 4l.I 23.93 34.5 30.39 26.8 


9 27 
Sept. 6.8] 30.75 55-2 
20.22 79| 27.9 
ot. 7° 6 2 | 540 21.72 9°} 43.2 "[24.78 77 | 19.6 
. 6.71319 53. 
21.13 30 29.1 ~ $22.32 9°] 42.2 9426.37 °°| 19.2 
Nov. 5.7] 33-22 47|53.5 ‘421.72 29| 31.9 7°] 22.92 3°] 40.2 12127.92 7°! 20.3 
Dec. 5.6] 34.31 991 55.0 7122.46 9 38.6 74] 23.72 4 36.0 ‘5 [29.89 °e 24.7 | 
25.5} 34-82 79| 56.9 "9 22.80 75 | 43.6 75] 24.10 *7 | 33.0 5430.78 39| 29.1 75 


§ 


An ff OP Om 


8 


a 40 ? 19.93 28.4 21.13 43.1 23.27 21.5 
16.81 31.15 4°] 54. 
20.52 3° | 27.9 
16.7] 32.40 47 | 53. 
7| 32-40 4? | 53.4 ° re 
15.61 33.61 39 | 53.8 3821.99 77 | 33.9 791 23.21 79| 38.9 13] 28.64 77 | 21.4 7 
25 I 


wons1 MT & = 


12 








35.51 35.00 ©” | 58.1 22.90 *° | 46.0 741 24.23 "3 | 31.6 “4131.05 77] 31.6 75 
Sec 6, Tan 6 1.382  +0.955 1.044 -0.298 1.001 +0.044 2.790 +2.604 
Mean Place | 28°.302 54’’.20 18°.860 46/'.16 19°.451 29/'.37 19°.896 27''.66 
D’y a, Du a +0.02 +0.01 —-0.01 0.00 0.00 0.00 +0.07 +0.03 
Dy 6, De 6 0.1 +1.0 0.1 +1.0 -O.1 +1.0 -O.1 +1.0 
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346 
? Geminoram. 
Mag. 3.6 
Mean Solar 
Ceason, | ton N. 
h m o 8 
6 47 [+34 4 
s ad 
Jan. 0.5] 5.00 13 8.4 7 
10.5] 5-13 , 9.1 7 
20.5] 5-20 | 9.8 3 
30.4] 5.21 4 10.6 3 
Feb. 9.4] 5.17 9 11.4 4 
19.4] 5.08 1a | 12:2 
Mar. 1.3] 4.94 i 12.9 | 
II.3] 4-77 19 13-4 4 
21.3] 4.58 19 13.8 ; 
31.3] 4-39 19 14.0 | 
Apr. 10.2] 4.20 17 14.0 
20.2] 4.03 15 13.9 ; 
30.2] 3.88 OD 13.6 yi 
May 10.2] 3.77 7 13.2 ¢ 
20.1} 3.70 3 12.6 6 
30.1] 3.67 , | 12-0 7 
June 9.1] 3.69 , 11.3 , 
19.0] 3.76 i 10.6 3 
29.0] 3.87 1s 9.8 3 
July 9.0] 4.02 19 9.0 7 
19.01 4.21 8.3 
28.9] 4.44 2 7.6 7 
Aug. 7.9] 4.71 29 7.0 . 
17.9] 5.00 31 6.4 , 
27.81 5.31 33 5.8 6 
Sept. 6.8] 5.64 aa | 32 5 
16.8] 5.98 36 4.7 5 
26.8] 6.34 37 4.2 5 
Oct. 6.7] 6.71 38 3.7 ; 
16.7] 7.09 37| 234 
26.71 7.46 36 2.9 
Nov. 5.7] 7-82 35 2.7 | 
15.6] 8.17 33 2.6 3 
25.6] 8.50 5 2.6 : 
Dec. 5.6] 8.80 27 | 
15.5] 9.06 3.0 
25.5] 9.28 7 3.4 ; 
35:5] 9-45 4.0 
Sec 6, Tan 6 1.207. +0,676 
Mean Place 3°.413  1//.61 
D’ya, Dea +0.02 +0.01 
Dy 6, De 6 -O.1 +1.0 





















a Pictoris. ¢ Mense. 
Mag. 3.3 Mag. 5.6 
Right | Deciina- 
j tion S. 
bh m eo e 
6 47 —80 42 
9 oF 
20.65 73.0 
20.63 ” 25.90 >"| 76.6 36 
20.52 no! 7| 80.0 2 
20.32 ~~. 83.2 
20.04 23 23.50 '9?/ 86.0 78 
34 ve ase 
19.70 . 5 
19.30 ; *34).90,5 7° 
18.86 a 9 919-51 te 92.0 ° 
7ar 8642 4/1644 255 93-5 5 
47 6 155 I 
17. I 14.8 . 
16.68 46 64.5 6 330 I one 5 
16.55 43 | 62.3 *? | 11.97 '47| o1.9 7° 
16.17 ss 60.7 ° 10.66 wy 90.4 .° 
15.85 6 58.6 25 9-49 6, 88.4 23 
15. 6.1 8.48 86.1 
15.39 7°| 33.3 281 7.66 27/8304 27 
15.27 !7|50.3 3°] 7.05 ©) 80.5 79 
15.22 °| 47.1 a3 6.66 °° 77.4 a3 
15.25 5 43.8 33 6.50 7 74.1 32 
15.36 oO. 6. Oo. 
3 34 18 a 32 6.37 3° 678 3! 
15.80 7°/| 34.3 3°] 7.40 55) 64.9 79 
16.12 2 31.7 i 8.14 33 62.2 0 
16.50 42 29-4 a) 9-97 158) 999 18 
17.98 48 | a6eg 2214-96 224] 56.8 3 
17.87 49! 25.8 9112.66 73° 56.1 7 
18.38 a ' 25.8 ; 14.00 19%, 56.1 - 
18.89 50 | 6.5 | 15°34 338 56.7 
19.39 27-9 


19.86 47 | 29.8 79 
20.28 47 | 32.3 75 
20.65 0 35.3 a3 
20.95 > 38.6 36 


21.17 | 42.2 
21.30 ‘ 45-9 2 
21.34 */ 49.7 


2.119 —1.868 


>! 
8 35 
12 71.7 36 
1 | 75-3 
5\ 79.0 37 


~6.121 
82/11 


-0.08 
+1.0 


20.67 


20.79 
20.64 








6.202 
18*.312 


-0.16 
“0.1 


~0.03 
+1.0 
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50.3 
49.6 
48.5 
: 46.9 
45-43 16/449 1, 


45.27 42.5 
45.16 ''' 39.8 77 


46.49 

46.17 9? 
45.88 i 
45.63 °° 





16 


45.11 3! 36.9 09 
45.11 (33-80) 
45.17? | 30.6 a 
45.29 | 27.5 
17 | 30 
45-40 22: OL 28 
45.94 76| 19.1 26 
or ar: 2 22 
46.25 ° | 16.9 17 


; 34 

46.59 

46.96 37 | 14.1 7? 
47-35 © 13.6 > 


15.2 


75 4°l| 13.7 7 
47 75 40 3-7 7 
48.15 991 14.4 7 

8. 15.8 
18.02 38 178 70 
49.27 >| 20.3 75 
49.58 3" | 23.2 29 

26 33 
49.84 20 26.5 35 
50.04 


50.18 *4 
50.25 7 








30.0 
33.6 3 
37.2 3 
~—1.213 

39°'.28 





1.572 
46°.631 


~O.02 
+1.0 


-0.03 
“0.1 


APPARENT PLACES OF STARS, 1913. 34:7 


FOR THE UPPER TRANSIT AT WASHINGTON. 


15 Lyncis. & Canis Majoris. | € Canis Majoris. € @eminorum. 
Mag. 4.5 Mag. 4.2 Mag. 1.6 Mag. 3.7-4.3 








-—. 


Declina- igh i Right Declina- Right Declina- 
tion N. . . Ascension. tion S. Ascension. tion N. 





° , 


h m ° , 

+58 32 6 58 |+20 41 
° 8s ae 

58.38 61.9 
58.51 ‘3 | 61.7 
58.59 8 | 61.6 
58.62 3] 61.7 
58.59 °} 61.8 


58.51 62.0 
4 62.2 3 
58.26 62.4 

58.10 °| 62.6 2 
57.93 *7| 62.8 : 


a en) en) ee ©) 


2 





16 
57:77 | 63.0 ; 
57-62 2 63.1 : 
57-49 °° | 63.2 © 
57.38 7 63.2 5 
57.31 3 63.2 5 
57.28 ; 63.2 5 
57.29 5 63.2 5 
57-34 9 63.2 O 
57-43 J, 63.2 — 
57-56 6 63.2 5 
57.72 63.2 
57.91 79| 63.2 ° 
58.13 77 | 63.2 ° 
58.38 » 63.1 , 
58.65 29 62.9 3 
58.94 62.7 
; ; , 59.24 2° | 62.4 3 
48.87 6 11.3 , | 26. , 59.56 37 | 62.0 4* 
49-43 >6 10.8 5 59.89 3° | 61.5 & 
49.99 56! 1° ; 60.22 33 60.9 7 
50.55 _' ‘10.7 . . . . 60.55 60.2 
51.10 9 Be: . 60.88 33| 59.4 ° 
51.62 57 11.8 317 3 7 T15. ; 61.20 97 | 58.7 7 
52.11 4 12.8 - 577 ; 72 77) 57, 61.50 °° 58.0 7 
52.55 38 14.0 ey i2- . . : ; 61.78 25 57-4 
52.93 (15.7 62.03 56.8 
> | 17.5 ° . ; 6 3° | 62.24 6 56.3 > 
119.5 , ; , , 62.40 *°| 56.0 3 
Sec 5, Tan 6 1.916 +1.635 . . 1.142 0.551 1.069  +0.378 
Mean Place | 44°.976 16°’.99 ; ; 12°.387 70/95 }| 5§7°.005 55’.52 
D’y a, Dua +0.04 +0.03 0.01 0.00 -0.01 0.01 +0.01 +0.01 
Dy 8, Du S -0.1 +1.0 -0.1 +1.0 —0.1 +1.0 -0.1 +1.0 
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o* Canis Majoris. | y Canis Majoris. | O Canis Majoris. 


Mag. 3.1% Mag. 4. . 2. 
Mean Solar 8-3 8: 4-1 Mag ° 
Date. re 
Right Declina- Right Declina- Right Declina- Declina- 
Ascension. tion S. Ascension. tion S. tion N. 


tion S. Ascension. 








°o é ° ? ° ’ 





hm 
—23 41 —15 29] 7 4 |-26 14 +39 27 
os oe 8 ve ve 
71.9 50.63 67.0 §2.52 67.8 54.1 
74.6 i 50.73 1° | 69.3 73152.61 9| 70.6 7° 55.1 °° 
; 77-2 ° 50.78 5} 71.5 77152.65 *| 73.3 56.1 . 
7 | 295 70) 92-77 [73-5 12] 5? 64 , 75.8 °° 57-2 
x | 88-5, yy [5072 2175-2 (7152-58 | 78.0 2 58.3 0° 
83.2 50.63 76.6 52.47 79.8 59.3 
84.6 ‘+1 50.50 13} 77.7 "152.32 '5| 81.3 1 60.3 ~ 
7185.6 1° 50.35 '5| 78.5 Biso2.14 18] 82.4 7 61.1 © 
86.2 : 50.18 - 79.0 ° 51.94 no 83.1 i 61.7 4 
9 86.5 1 [50:00 2179-2 051-74 7 83.5 ' 62.1 
86.4 49.82 79.0 51.54 83.4 62.3 ; 
85.9 9149.65 '7|78.5 5151.35 79 | 82.9 3 62.2 
85.0 9149.50 "5 | 77.8 7] 51.18 17 | 82.1 61.9 3 
t | 83.8 4 49.38 9 76.8 . 51.04 4 81.0 ts 61.4 ° 
7 82.4 17 49.29 5 75.6 15 50.92 §5 79:5 13 60.7 9 
80.7 149.24 | 74.1 150.84 | | 77-7 59.8 
3178.7 791 49.22 7| 72.4 4 50.80 */ 75.7 7° 58.9 ? 
76.5 771 49.24 7|70.6 *" 150.80 °| 73.5 °7 57-9 1° 
74.2 3 49.30 ° 68.7 ° 50.84 ; 71.1 4 56.8 - 
71.9 23 49.40 13 66.7 30 §0.92 2 68.7 34 55-7 _ 
69.6 49.53 64.7 51.04 66.3 54.6 
67.4 77} 49.69 '°| 62.8 191 51.19 '5| 63.9 24 53-5 7" 
9| 65.3 7" 149.88 19| 61.0 *84 51.37 19 | 61.7 7? 52.4 7" 
2 I 2I T 21 I 10 
63.4 1? | 50.09 ° 4 | 595 3 51.58 7) | 59-8 i 51.4 7° 
61.8 12 | 00°33 36 58.2 oa ED 82 4 58.2 13 50.4 9 
60.6 150.59 .| 57-2 , [52-09 __ | 56.9 49-5 
59.8 2150.87 78 |56.6 ©} 52.38 79| 56.0 9 48.7 : 
59.5 2151.16 79) 56.5 ]52.68 9°155.6 +4 47.9 
» | 597 , 51.46 at 56.8 , 52.99 355.8 47.2 ? 
[00-4 5151-77 31 | 97°5 yy J 53°3t 32/50 2 46.6 4 
61.6 52.08 58.6 53-63 57-7 46.2 
63.3 17 | 52.38 3°| 60.1 ™5]53.94 3% | 59.3 1° 45.9 3 
65.3 7° 152.67 79 | 62.0 19} 54.24 3° | 61.4 7° 45.8 * 
67.7 “ 52.94 64.1 i 54.52 i. 63.8 45.8 3 
, 70.3 38 53.18 - 66.4 24 54.77 - 66.5 29 46.1 ; 
73.1 53.39 68.8 54.98 69.4 40.6 
75-9 721 53-56 17 | 71.3 25] 55-15 17 | 72.3 29 47.2 ° 
78.7 °° 153.69 3} 73.8 75455.28 °3| 75.2 79 48.0 
0.439 1.038 —0.277 I.11§ 0.493 1.295 +0.823 
Mean Place 79''.73 49°.361 51*.179 75''97_ | 40°-459  48"7.41 __ 
0.01 ~0.01 -0.01 0.00 —0.01 —0.01 +0.02 +0.02 
Dy 6, Du 6 —-O.1 +1.0 ~—O.1 +1.0 —O.I +1.0 -O.1 +1.0 
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Mean Solar 
Date. 


15.6 
25-5 
35-5 
Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 


Dy 6, De & 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
51 Geminorum. y* Volantis. 25 H. Camelop. AX Geminorem 
Mag. 5.3 Mag. 3.9 Mag. 5.1 Mag. 3.6 1 
Right | Declina- Right Declina- Declina- 
Ascension. | tion N. [| Ascension. | tion S. tion N. 
h m °o f h m ° ‘ C+] f 
7 8 |+1618] 7 g |-7o021 +16 41 
8 vt 8 iad iad 
23.96 32.9 32.84 17.5 59.2 
24.10 '4| 32.4 5132.82 7] 21.3 38 58.7 > 
24.18 °| 32.0 4] 32.68 ™4| 25.0 37 58.3 4 
24.21 3/| 31.8 : 32.41 8 28.4 nt 58.1 ; 
24.19 £| 31-7 | | 32-03 48 31.5 4 58.0 3 
24.13 31.7 31.55 34.2 58.0 
24.03 *°| 31.8 * 130.99 56 36.5 79 58.1 | 
23.90 - 31.9 | 130.37 27 | 38.4 79 58.2 * 
23.74 1 | 32.0 2 | 29.70 (| 39.7 "8 58.4 * 
23.57 7 32.2 | | 29.01 40.5 3 58.6 ; 
23.41 32.4 28.32 40.8 58.8 
23.26 '5| 32.6 ? 127.64 %9| 40.6 2 59.0 ” 
13 2 65 8 I 
23.13% | 32.8 26.99 39.8 59.1 
23.02 1" | 32.9 ' 126.39 “| 38.5 '3 59.3 7 
22.95 7) 33.1 7 | 25.85 54| 36.7 18 59-5 ° 
22.91 33-3 25-39 34:5 59-7 
22.91 °| 33.5 7 | 25.02 37 | 32.0 75 | 59.9 7 
22.95 +| 33.7 ? [24.74 79| 29.2 78 60.1 ? 
23.03 | 34.0 ° 24.57 17 | 26.1 2 | 60.3 ° 
23.1 | 34.2 24.50 22. 60. 
315 15/342 3124-5 93 5 2 
23.30 |: 34.4 24.54 19.6 60.7 
23.48 13° 34.6 ? [24.69 '5| 16.4 3? 60.8 | 
23.69 *" | 34.8 7 | 24.94 *9| 13.3 3" 60.9 ' 
23.92 a 34.9 25.29 i 10.4 os 61.0 
24.17 27 | 34-9 | [25-74 7:9 23 60.9 | 
24.44 | 34.7 26.27 5.9 60.7 
24.73 29 | 34.4 2126.86 99} 4.4 1S 60.4 3 
25.04 3"! 34.0 4127 50 és 3.5 9 60.0 4 
25.36 32 33.5 , 28.18 69 | 3:2 59.4 ’ 
25.68 33 32.8 3 28.87 68 3.6 i 58.7 3 
26.01 32.0 29.55 4.7 57-9 
26.33 97! 31.1 9130.20 | 6.4 77 ; 57.0 9 
26.65 7 | 30.1 °° | 30.79 59} 8.7 73 9.68 37 | 56.0!° 
26.95 3 | 29.2 9 31.31 2) | 11-5 2 9.99 28 55-0" 
27.2 28. I. 14. 10. . 
7-23 3 9 [31-73 41) 14.7 8 27 7.1 541 8 
27.47 27.4 32.04 18.2 10.52 | 53.3 
27.68 7" | 26.7 7 | 32.23 79] 21.9 7 10.73 77) 52.5 
27.85 *7| 26.0 7132.30 7! 25.73 10.90 17 | 51.8 7 
1.042 +0.293 2.974  ~2.801 7.747 +7.682 1.044  +0.300 
22°.625 267'.75 29°.285 28/'.07 50°.993 55/’.51 5°.670 53/'.17 
+0.01 +0.01 —0.07 —0.06 +0.01 +0.01 
-0.1 +1.0 -O.1 +1.0 -O.1 +0.9 
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APPARENT PLACES OF 
ST 
FOR THE UPPER TRANSIT ARS, 1913. 
M 7 Argas. AT WASHINGTON. 
ean Solar Mag. 2.7 5 
Right pesatis 1 Ge 
Ascension. Dectina- Right g- 4.0 reminorum 
SL Asettion, | Bene | Asien | a8: 3-9 
h wm a . § Ascension | Declina- Right 
7 14 |—36 56 3 Declina- 
Jan. 0.5 5.68 3: 8 67 ‘| 3 
10.8] «. 18.3 —67 47 m ° 7 
208 ho ; 21.6 s 369 15 3 : j ” 7 20 +27 58 
30.4 24.7 37 41. 6 42.0 |2 V 
F 5.77 3 57.38 ? 50.15 1.00 
eb. 9.4] 260 * | 302 9157.42 4 ae "606 Ilan, 37 | 21.16 16 23.9 
19.4] 5 é 13 2 23 57-41 I 42.0 3 55.85 2 o20 35 21.27 II 744 3 
Mar. 1. ‘3 32. 6 55-54 9 571-32 “4 
41 5-39 17 .) 57-35 3 56.1 3 24.9 5 
11.3] 5.18 77 34.4 191 57.25 7° 42-3 15 28) 7.9? 2 | 25-4 > 
- I 35.8 14 25 42.6 3 5.14 | 58.9 6 4 
314.95 73 Bg S712 13 54.67 47 oa | 21°25 5 
31 36.8 *° 42.9 > 61.3 74 25 
314.71 24 37. 6 56.96 16 43.2 3 54.14 5 63 20 21.15 10 ae 6 
Apr. 10.3] 4 og | 37-4 | 5679 2 a5 3 53-56 9° 6a9 4 |2E2F te ae 
20.2 424 23 | 37:5 | 5-6 16| 43°53 1 57-% 65.6 9 20.85 '°| 27.5 5 
30.2 24 21 37-1 4 56. 3 16 43-7 52 20.68 x 27 4 
May 10.2 38. 18 30.3 8 2634 14 43.8 I re 60 60.0 20.50 18 ‘9 2 
; I ; . . 
107] 385 a5 [352 16] 5622 a 43.9 [51.18 57 |63.2 7 {2033.37 282 7 
30.1 12 33-5 19 56.14 8 t40 © 50.65 5 62.0 12 20.18 15 58 2 o 
June 9.1 SF g | 31-6 | | 56.09 1 50.18 47 | 62.3 17 20.06 '?| 28.1 ! 
19.I 3 3 29.4 22 56. oO 43-9 49 8 21 19.97 9 27 2 
29.0 ‘47 26.9 °9 61a 43.8 * 7 3 60.2 I 5 ‘9 3 
July 3-48 24.2 27 5 13 4 43.7 I 49-45 3 57.7 25 9.92 27.6 
9-0} 3-53 5 21 28 56.20 7 43.6 I 49.20 35 54.9 28 19.91 27.2 
19.0] 3.6 10 | a7 56.31 | 43-5 1 [4308 - 51.9 30| 99-2 26.8 4 
29.0 3. 3 14 18.7 56 6 tS “4 48.98 6 48 7 32 20.02 26.4 4 
Aug. 7.9] 395 | 13 36 sec, | aoe 2 [450 448-7 35 | 2073 15 | 259 
e 2 s 2 e . 
17.9] 4.16 7? 13-4 5, [50-85 21 | 43-2 , [49-15 13 | 42°4 3 20.28 2 ° 
27. o4 | ttt 3 24| 43° a2 | 42-2 2 13 | 29°4 
9 4.40 4 20 57-09 4 42 3 49.37 3 31 0.46 2 5 
Sept. 6.8 oy | OF te | 57°35 35 43 49.68 3"| 36.2 29 20.68 2?| 24.3 
6.8} 4.67 ., | 75 ,, [57-6 a | 42-4 5 | 50-07 22 36.2 35/209 24| 33> 6 
7681 ony 32 6.4 1 a 3 49] 42-0 | 50 46 |99°7 ax | 7019 ml oa 6 
Oct. 68| 365 5.8 © 7-93 °° | 41.5 > 53. , 131.6 29{ “6 
16.7] 5.97 34 4 g | 52:57 33 ae 6 | 51:64 58) 5 O04 22°79 3 218 7 
26.71 6 34 | “4 It 58.90 33 3 ‘4 7 52.25 61 37 3 22.12 33 oI. 7 
Nov. 5.7 6.85 34.) 75 a | 89-24 34| 99-7 9 [52-87 ba 29.0 3| 22-46 35 20.3 8 
; 2i7 ; 38. 2 ; 22.81 39 ‘! 8 
aoe 6.98 33 | 14 71 59.58 34 3B g | 53-49 _. | 30.0 "0 35) 2% 7 
Dec. 2. 7.28 3° | 14.0 76 59.91 23] 37.3 8 54.08 59| 31.7 27 23.16 18.8 
3 7:55 27 16 29 60.23 32 36 8 54.63 55 33 22 23.51 35 18.1 7 
15.61 7.77 9 32 | 80-52 22 36 8 , | 55-12 20 766 37 | 23°86 175 © 
25-5 ree 18 20.1 60.78 26 *” 6 55-52 at 39.8 32 ener 31 16.9 6 
35.5] 8.08 13 oes a4 61.00 22 328 4 55.83 43 35 4-50 78 16.5 * 
Sec 8, Tan é | 26.8 $4] 61.19 19 | 34.5 3 55-03 21 | 43°3 57 | 24-79 oa | 3 
D’y a, D __ 4205 27°42 . +0.407 25.22 '9| 16.1 © 
a,Dwal -o 55°-739 36" 2.646 -2 1 
Dy 6, Dw 8 Den —~0.02 ee §3°.036 , “450 1.132 
I +0 Ol +0 vy 52 '.Q2 ; +0.531 
9 -o .O1 0.06 19.517 18?’ 
I +0 ; 0.0 -72 
(E ‘9 -O.I 40. 5 +0.01 +0 
ph 13) - -~0.1 oo. 
9 


Mean Solar 
Date. 


jan. 0.5 
10.5 
20.5 
30-4 

9-4 


19.4 

1.4 
11.3 
21.3 


31.3 


10.3 
20.2 
30.2 
May 10.2 
20.1 


Feb. 


Apr. 


30.1 
June 9.1 
19.1 
29.0 
July 9.0 


19.0 
29.0 
Aug. 7.9 
17.9 
27-9 


Sept. 6.8 
16.8 
26.8 
Oct. 6.8 
16.7 


26.7 

Nov. 5.7 
15.7 

25.6 

Dec. 5.6 
15.6 

25-5 

35:5 

Sec 6, Tan 6 
Mean Place 


D’y a, De a 
Dy 6, De 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7) Canis Majoris. 


Right 
Ascension. 


h wm 
7 20 


8 
40.62 
40.72 *° 
40.77 ° 
40.77 ° 
40.72 


40.62 
40.48 i 
40.30 * 
40.10 no 
39-90 aT 


39.69 | 
39-49 © 
39.30 °? 
39.14 °° 
39.01 79 


38.92 
38.86 
38.84 
38.86 . 
38.92 ; 


ro) 
39.02 
39.15 *3 
39.32 *7 
39.52 

23 
39-75 °° 
40.00 
40.28 78 
40.58 3° 
40.90 3° 


32 
1.22 
4 33 


41.55 
41.88 35 
42.19 33 
42.48 2 
42-74 2 
42.97 
43.16 *9 
43.30 “4 
1.145 
39°.276 
0.01 
-0.!I 


n A 





° | 66.3 


63.2 14 
9 3 
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Jul 29.1|38.60 13 39.2 751 20.09 3 34.4 '3448.36 5 18.5 12/777 6 
y 9.0]38.62 ? 305 i 20.09 ° 32.9 15 434 >| 19.0 5 54.02 | 77-2 
; 1.2 17/148. 
19.0138.78 16] 99°? 30] 7-7? 3 70.6 17 48.36 ? 35 : 53.90 4 76.2 ° 
Aug. Bolsost 30| 30°65 3°] aoca7 \on7 Bar S]20.4 4133.96 73.8 13 
- 0.0939-51 43] 54 20.27 ? 7-7 48 4 53-96 5 72. 14 
17.9140. 6 24.6 3° 26.0 *7 “49 20.8 10 | 77°4 
27:9 40,76 38 ane % 30.56 - 24.3 °7 en 4 ai.2 4 54.6 14 70.8 76 
Sept. 6.9 41.5 79 18.8 26 20.75 19 22.8 3 48.92 17 ot ° 54.38 18 09.2 i 
16.9 12-43 89 16.2 20 96 71 ‘3 1O 49.11 19 aad Oo 54.60 22 al a 
26.8 [43.40.97 13.8 241 91.20 74| 19.9 2 {2t7 2 [54.86 2 05:8 ty 
Oct. 6.8 144 104) 0 0°7 “ 3146 26 | 19:9 49-33 | 21.6 ag} a 
16.8 4S 34 109 10.0 1] aL7A 28 19.6 3 49.3" y 21.3 3 a 32 62.4 7 
. ; 
26.7 146.66 8.7 14] 27-4 31 22 55013 3 oo. 3 55.82 35 607 1 
Nov. 5.7 47.80 114! 7:8 22 3! 2 S 50.43 jo eo 10 56.20 3 59-1 
15.7 48.93 133) 7.3 5 22-35 32 21.2 50 32 9.0 56.60 4° 57.6 i 
D 25-7 [50-02 109 7-3 ° 22.99 32 | 22.6% ee 33 17-9 4? ” 13 
ee. 5-6 51.0 102 7.8 5 23. 9 31 | 24.3 17 ; 32 16.6 13 57.02 §4.9 
(04 8.8 °° 30 26.4 71 51.40 15.1 15 57.44 * 10 
15.6 151.9 93 tg | 23°59 47 | 28:7 3 51.72 371 13.6 15 57.87 43 53:9 
25.6 238 81 10.3 23 86 27 7 25 §2.03 31 o4 1 58.30 43 §3-1 6 
35-085 ; 66 12.2 '9]o2 ° 31.2 29 ‘0 1 58.71 4I 52-5 
3-44 14.4 2? 4.10 33.8 264 22:3? 10 5 38 52.2 9 
Sec 5, Tan 6 47} 24.30 7°] 36.4 7° 2338 26| os 4 Pooas ° 
Mean Place eeaty +4.018 4 - 52.79 21 a 3 59-43 52.2 , 
D’y a, Dea 597 _ 25795 enretan ne 7-8 159-72 © 533 7 
Dy 6, De 8 +0.09 70.14 .040 31/'.68 atten +0.167 153-3 - 
0-2 +0.8 ~O.08 -0.01 893 15''.79 sta +0.948 
7 +0.8 0.00 (10.01 539-172 657-93 
[Bph 13) 0.2 +0.8 +0.02 40.04 - 
0.2 40.8 


308 


Mean Solar 
Date. 


Jan. 0.6 
10.5 
20.5 
30.5 
Feb. 9.5 


19.4 

1.4 
11.4 
21.4 
31.3 


Apr. 10.3 
20.3 
30.2 
May 10.2 
20.2 


Mar. 


30.2 
June 9.1 
19.1 
29.1 
July 9.1 


19.0 
29.0 
Aug. 8.0 
17.9 
27.9 


Sept. 6.9 
16.9 
26.8 
Oct. 6.8 
16.8 


26.8 
Nov. 5.7 

15.7 

25.7 
Dec. 5. 


15.6 
25.6 
35.6 


Sec 6, Tan 6 


Mean Place 


D’y a, Dw a 
Dy é, Du 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@' Cancri. 
Mag. 5.9 


Right 
Ascension. 


8 18 


24.35 
24.56 : ; 
24.71 
24.81 
24.86 ° 


24.86 
24.81 ° 
24.72 
24.60 - 
24.46 15 


24.31 

24.16 *5 
24.02 
23.89 '5 
23.78 - 


23.70 
23.65 
23.63 
23.65 
23.70 


23.78 
23.90 
24.04 
24.21 
24.41 23 


24.64 
24.89 
25.16 
25.45 > 
25:77 °, 


26.10 


26.44 
26.78 34 
27.12 


33 
27.45 33 
27-75 
28.02 7/7 
28.25 73 


com we Hm 


1.055 
23°.059 
+0.0I1 

0.2 


"4 | 48.4 


4 | 38.3 


Declina- 
tion N. 


+18 36 


47.2 
46.6 
46.2 
46.0 
45-9 


46.0 
46.2 
46.5 
46.9 
47-3 


47-7 
48.1 


= et NH hf CO 


48.7 
48.9 


49.1 
49.2 
49.3 
49.3 
49.3 


49.2 
49.0 
48.7 
48.3 
47.8 


47.2 
46.5 
45.6 9 
44.6 
43-5 


42.3 
41.0 9 


39.6 


HNWW Pp hb hb Sh Ww N 


“~“ © O mm mm 


An & & DN 


37-1 


36.0 


35.0 ) £e) 
34.2 


+0.337 
43'’.99 

+0.01 

+0.8 












€ Argts. 30 Monocerotis. O Ura Majoris. 
Mag. 1.7 Mag. 4.0 Mag. 3.5 
Right Right Declina- 





Ascension. tion S. 








h m oe td 
8 20 +61 Oo 
8 a 
45.58 34.8 
45.76 . 36.6 * 
45.86 38.6 * 
45-87 . 49.7 |, 
45-79 6 43.0 23 
45-63 45-3 
45.40 7° 47.5 °° 
45.11 49.5 * 
44.78 7 51.2 i 
44.41 52.5 
39 
43.62 #° 339 5 
43.23 39 54.0 | 
42.85 5 53-7 
42.50 32 52-9 
Ano 28 6 ae 15 
“2Q 22 3 “18 
41.68 : . 48.4 at 
4l.51 a ; 46.3 03 
41.40 44.0 
5 6 24 
41.35 46.3 41.6 
41.37 °| 43.2 3° 39.1 75 
41.46 9} 40.2 3 36.5 
41.61 *5 | 37,2 3° 34.0 75 
41.83 7? | 34.4 7° 31.5 75 
29 |" " 24 ~ 24 
42.12 32.0 29.1 
42.46 34 | 30.0 7° 26.9 7? 
42.85 39 | 28.5 15 24.8 7% 
43.28 43 | 27.5 7° 22.9 - 
43-75 to 27.2 3 21.3 2 
44.24 | 27.5 20.1 
44.74 °° | 28.5 - 19.2 ° 
45.23 49 | 30.1 . 18.6 
45.70 is 32.3 7. 18.5 3 
46.13 37 35.1 32 18.8 
46.50 38.3 10.66 19.5 
46.81 >" 41.8 35 11.13 47 20.7 *? 
47.04 *° | 45.5 97 | 11.53 4°| 22.2 75 
1.955 —1.679 2.063 +1.805 
43°.779 457'.38 2°.882 367'.13 
—0.04 —0.06 +0.04 +0.07 
0.2 +0.8 —0.2 +0.8 


(Eph 13] 




















APPARENT PLACES OF STARS, 1913. 309 
FOR THE UPPER TRANSIT AT WASHINGTON. 
8 Chameleontis. | Groombridge 1450. 7 Cancri. Groombridge 1446. 
aean Solar Mag. 4.3 Mag. 6.0 Mag. 5.5 Mag. 6.3 
Date. [— 
Right Declina- Right Declina- Right Declina- Right Declina- 
sion. | tion S. § Ascension. | tion N. | Ascension. | tion N. ] Ascension. | tion N. 
oe , ° c h m e t 
—77 II +2044] 8 30 | +73 55 
os 7? 8 a? 
99-5 17.1 9.02 63.4 
63.3 3° 16.5 °} 9.58 5° 65.7 23 
67.2 399 16.2 3] 9.99 41 68.2 75 
71.0 16.1 ; 10.24 8 70.9 a 
. 16.1 10.32 . 
a 35 ; 2 3 9 ” 7 27 
78.2 16.3. | 10.23 76.4 
81.4 3? 16.7 t1 9.99 74| 79.0 7° 
84.3 79 17.1 *] 9.62 37| 81.3 73 
86.7 “4 17.6 : 9.13 sy 83.3 i 
88. 18.1 8.56 84.8 
7 15 - 5 5 63 i. 
90.2 18. 7-93 ,,| 85-9 
g1.2 '° 19.0 *] 7.27 ee 86.4 > 
91.7 5 19.3 3] 6.62 . 86.4 ° 
91.6 , 19.6 3 6.01 56 85.9 2 
91.0 19.8 | 545 18 84.9 15 
89.8 19.9 4.97 83.4 
88.2 1° 20.0 “| 4.58 3° 81.5 *9 
86.2 7° 20.0 °} 4.30 7°! 79.3 7? 
83.8 i 19.9 : 4.13 " 76.8 ° 
81. . .08 .O 
ri 7 19.7 3] 4.08 5| 74.0 7) 
78.1 19.4 4.15 71.0 
75.0 37 19.1 3] 4.35 7°| 68.0 %° 
71.9 31 18.7. +] 4.66 37| 64.9 3% 
68.8 i 18.2 5.09 * 61.9 a 
65.9 36 17.6 3 5.62 63 58.9 38 
63.3 17.74 54.0 42.39 16.8 6.25 56.1 
61.0 73} 18.03 79 | 52.4 7°] 42.64 75115.9 9] 6.97 z 53-5 27° 
59.2 19118.35 37 | 50.9 "51 42.91 27 | 14.9 1°] 7.77 51.2 73 
58.0 ms 18.69 7 49.4 i: 43.21 a 13.8 - 8.65 03 49.1 "7 
. 19.06 , 52 12.6 58 . 
57-4 9] 19:06 97 7944 ‘3 $7 [12.6 12 | 9.58 9 a 
57-4 [19.45 [46.5 143.85 |11.3 10.55 | 46.1 
58.1 7119.85 4°) 45.3 '71 44.19 34] 9.9 4113.54 991 45.3% 
, 59.5 "4120.25 4°| 44.2 ™ 1 44.54 8.5 4112.54 a 45.0 ° 
99 97] 61.5 7°] 20.65 4°| 43.4 2144.89 35] 7.2 3113.52 91 asx t 
16.82 53/6 3 25 21.04 °9 128 61 45.22 33| 6.0 '7]14.46 4] 45.7 © 
PF 69)? 30] 774 36 | 47°° 3h 4S OP g6) 49°71 
17.51 67.0 21.40 42.5 45.53 4.9 15.32 46.8 
18.04 53| 70.4 34] 21.73 33| 42.5 °1 45.81 78| 4.0 9116.09 77 48.4 °° 
18.41 37| 74.1 37] 22.02 79! 42.8 3146.06 75| 3.3 7116.74 °5] 50.4 7° 
4.515 4.403 1.274  +0.790 1.069  +0.379 3-614 +3.473 
165.110 =75''.38 15".899 55’'.99 40*.811 14/7.54 3°.712 65''.86 
-0.09 0.17 +0.02 +0.03 +0.01 +0.02 40.07 40.14 
Dy 6, Du 6 —0.2 +0.8 -0.2 +0.8 0.2 +0.8 0.2 +0.8 


[Eph 13} 


360 


Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.5 
39.5 

9-§ 


19.4 

1.4 
11.4 
21.4 
31.3 


10.3 
20.3 
30.3 
May 10.2 
20.2 


Feb. 


Mar. 


Apr. 


30.2 


June 9.1 


19.1 


29.1 


July 9.1 


19.0 
29.0 
Aug. 8.0 
18.0 
27.9 


Sept. 6.9 
16.9 
26.8 

5.8 
15.8 


Oct. 


25.8 
Nov. 5.7 
15.7 
25.7 
Dec. 5.7 


15.6 
25.6 
35.6 


Sec 6, Tan 6 
Mean Place 
D’y a, Dua 
Dy é, Dw 6 


APPARENT PLAOHS OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Hydre. 
Mag. 4.2 


O Hydre. 
Mag. 4.5 


y Caneri. 
Mag. 4.7 


Ascession. 


Right Declina- 


tion N. 





h mi C+] ? 
8 33 [+ 6 0 
8 or 
4:23 (32-7 1, 
4-43 °° | 31.3 | 
4-59 |” | 30.0 '3 
4.70 28.9 ** 
4.76 © |28.0 9 


I 6 
4:77, |27-4 
4.73 27.0 
4.66 7 


26.7 
4.55 ** | 26.6 
4.42 


26.6 
4.28 26.8 
4.14 27.1 
4.00 27.4 
3.87 27.8 
3.76 3 


28.3 
3.68 28.8 
3-62 29.4 
3-59 


30.0 
3.59 30.6 
3-62 


31.2 
3.68 

3-77 |° 
3.89 
4.04 
4.21 


4.41 
4-64 
4.89 
5.16 
5-45 


5.76 
6.09 
6.42 
6.74 
7-05 
7°35 
7.62 
7-85 
1.006 
3°.107 
0.00 
-O.2 


vn O = & & 


ADAAHD Don & WwW Ww 


Aw® OO A 


31.8 
32.3 
32.7 
in 33.0 
ay | 33:2 
23 33:2, 
3 [ 33-0 

5 32.5 5 
27: 131.8 7 
29 30.8 10 
31 12 


33 
33 


Ow’ ww S&H 


29.6 
28.2 4 
32 26.6 - 
24. 

3t oe M 
39 17 
21.5 
19.8 4 
18.2 


27 
23 


+0. 105 
28/.05 


0.00 
+0.8 


Right 
Ascension. 


mi 
8 34 


3| 49.8 


> | 54:7 


7 
43-4 
2 41.7 17 


Declina- 
tion N. 





+ 3 38 
§6.3 
54.7 ut 
53-3 ° 
52.1 

51.1 *° 


8 
50.3 
49.7 
49.3 
49.1. 
49.1 


49.2 
49-4 


—-— Ow’ db OA 


§0.2 
$9.7 


51.3 
51.9 
52.6 
53-3 
54-1 


54.8 
55-4 
56.0 
56.4 
56.7 
56.8 
56.7 


a & hm AA ~ I G~3I 7 AH nAwm & -& W 


| 56.3 


I 

4 

6 7 
55-6 | 
2 


45.2, 


+0.064 
§1°.25 
0.00 
+0.8 


{Eph 13) 


Right 
Ascension. 


h m 
8 38 


8 
16.54 
16.77 i 
16.95 ; 
17.08 *3 
17.15 ’ 


17.17 
17.14 3 
17.06 8 
16.95 ** 


16.82 13 
15 


16.67 
16.52 '5 
16.37 ‘5 
16.23 *4 
16.12 7" 
9 


16.03 
15.96 
1§-93 
15-93 
15.96 


16.02 
16.12 ° 


Aw Own 


16.59 - 


16.80 
17.04 74 
17.31 77 
17.60 a 
17.9! 
. 33 
18.24 
18.58 34 
18.93 35 
19.28 om 
19.62 32 


19.94 
20.24 °° 
20.50 ” 
1,077 
15*.247 
40.01 
-0.3 


Declina- 
tion N. 








+21 46 
57-3 
56.7 
56.4 
56.3 
56.4 


56.7 
57.1 


57-6 
§38.2 


58.8 


m ot G ON 60 


a ndbwikh nn OA AW bh DD we mw A 


Naarh b> NAA b&w WN 


Aw Oh AW 
wee O =m Ww 


a 
© 
NN 
won Va h | wD mm O 


oN ASP wD WN 

























APPARENT PLACES OF STARS, 1913. 361 
FOR THE UPPER TRANSIT AT WASHINGTON. 
t Cancri. € Hydre. O Argis. 
Mean Solar Mag. 4.2 Mag. 3.5 Mag. 2.0 
Date. rT -_—_— 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascegsion. | tion S. |} Ascension. | tion N. § Ascension. | tion N. § Ascegsion. |_ tion S. 
h m o , h m oe ? h m oo h m - , 
—32 524 8 41 |+29 4] 8 42 j+ 644] 8 42 | —54 23 
as 8 a 8 aon 8 oe 
27.60 44.3 11.33 23-5 19.32 7.3 
27.84 74) 44.2 *Exn.54 7!) 22.1 4119.53 77 | 11.0 37 
28.03 *9| 44.3. *[1.71 '7| 20.9 "71 19.67 “ 14.8 3 
28.17 '4| 44.6 11.83 *?| 19.8 77] 19.73 18.5 77 
28.25 ~| 45.2 , 11.89 ° 18.9 ; 19.72 "| 22.1 x4 
28.28 45-9 | 11.91 18.3 19.63 25-5 
28.25 3146.7 “}11.88 3] 17.9 *] 19.48 75 | 28.6 - 
28.17 °| 47.6 11.81 7/17.7 7] 19.27 - 31.4 7 
28.06 14 48.4 o| tz 1° | 17.6 ; 19.01 29 33-7 0 
27.92 16 | 49-2 7 11.59 13 17.6 3 18.72 35.6 4 
27.76 49-9 11.46 17.8 18.41 37.0 
27.60 " 50.5 °Fr1.32 '4| 18.1 3118.09 37| 37.9 9 
27.44 *°|50.9 *]131.18 4118.5 4117.76 35} 38.3 + 
27.29 » 51.2 ° 11.05 S 18.9 4117.44 57 | 38.2 ‘ 
27.16 '°| 51.3 || 10.94 9 19.3 ; 17.14 7 37-6 
27.06 51.2 10.85 19.8 16.87 36.5 
26.99 7|51.0 7110.79 °| 20.4 : 16.63 24} 34.9 7° 
26.95 *|50.6 4110.76 3] 21.0 | 16-43 - 33.0 °9 
26.94 ™| 50.1 10.75 "|21.6 °}| 16.27 '?| 30.7 °° 
26.97 , 49-5 | 10.77 : 22.1 ° 16.16 7") 28.1 a” 
27.04 48.7 10.82 22.6 "| 16.11 25-3. 
27.14 121 47.8 2l10.90 °/23.0 4] 16.11 6 22.4 °? 
27.27 - 46.9 2hrr.o1r "123.4 4] 16.17 19.4 3° 
27.43 *°| 45.9 *O} 11.15 '4| 23.7 3] 16.29 7] 16.5 79 
27.62 02 | 47 - 11.32 i 23.8 16.46 13.8 4 
27.84 | 43.5 11.51 23.7 16.69 11.4 
28.09 3 42.2 3111.73 77] 23.4 16.98 79| 9.3 - 
28.37 7° | 40.8 '] 11.97 74] 22.8 °} 17.31 93) 7.7" 
28.68 3 30.4 ts 12.24 27 | 22.0 . 17.69 a 6.6 ‘ 
29.01 4 37.9 - 12.53 31 21.0 | 18.10 6.1 ° 
29.35 36.4 12.84 19.8 18.54 6.3 
29.71 3°| 35.0 '41.13.16 3? | 18.4 > 18.99 45| 7.1 8 
30.08 37 | 33.7 $3413.49 33 | 16.8 Toh 19.44 45| 8.6 75 
30.45 x6 32.5 - 13.82 2 15.1 - 19.89 45 | 10.7 - 
30.81 4 31.4 3114-14 30 13.3 17 20.31 13.3 30 
31.15 30.6 14.44 11.6 20.68 16.3 
31.46 3!/ 30.0 °F 14.71 27] 9.9 - 21.00 i 19.7 * 
31.74 7° |209.7 3414.95 74] 8.3 '?) 21.26 7°| 23.3 9 
1.144  +0.556 1.007 40.118 1.717 —1.396 
26*.184 43''.76 10".222 19!',29 175.895 217.91 
. . 0.00 +0.01 —0.03 -0.06 
Dy 6, Do 6 -0.3 0.3 +0.8 0.3 +0.8 0.3 +0.8 


[Eph 13] 






























@ Cancri. 
Mag. 4.3 


Right 
Ascension. 


1.023 


41 35.2 


Declina- 
tion N. 





+12 11 


ee 


45-1 
43-9 
42.9 
42.2 
41.7 


41.4 
41.2 
41.2 
41.4 
41.7 
42.0 
42.4 
42.8 
43.2 
43-6 


[ | 
Ow 


was) 


Nwws b> bpd dA HP DWN O WD 


on +} wv ~~ O m 


17 
31.9 
30.5 ‘4 
29.2 *3 


40.216 


43°.855 42/'.25 


0.00 


362 APPARENT PLACES OF STARS, 1918. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
o? Cancri (mean). € Hydree. 2 Urse Majoris. 
Mean Solar Mag. 5.5 Mag. 3.3 Mag. 3.! 
ate. 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. [ Ascension. | tion N. sion. | tion N. 
oe td oe o h m 96 td 
+30 54 +616] 8 53 |+48 22 
or se 8 ot 
34.4 42.2 117.46 | 59.5 
34.3 * 40.8 '4117.78 37| 60.4 9 
34.5 7 39.5 '31 18.03 8 61.6 *? 
5 | 34-9 ‘ 73 | 38.4 - 18.21 - 63.0 i 
. . 8.32 64.6 
3;/°°> 8 37-5 Dp te-32 194-0 |, 
36.3 36.8 18.35 66.3 
? | 37.3 7° 36.3 5118.31 *+/68.1 78 
7) 38.3 7° 36.1 7118.21 '°| 60.8 - 
39.2 ° 36.0 ; 18.06 i 71.4 tA 
40.1 5 36.0 3 17.87 a 72.8 
40.9 36.2 17.66 73.9 
7lar.5 ° 36.5 3117.43 73|74.7 © 
42.0 5 36.8 3117.20 75|75.2 3 
42.3 9 37-2 : 16.98 9 75-3 | 
2. , 16. I 
42.4 | 3 a a 
42.3 38.2 [16.62 | 74. 
42.0 3 7138.8 ©116.49 131 73.7 9 
41.6 4 39.4 °|16.40 9| 72.6 7? 
41.0 | 40.0 . 16.36 4 71.2 > 
oO. oO. 16.36 69.6 
40.3 7 40.5 5}16.36 ° 6s 
39.4 41.0 16.41 67. 
38.4 '° 41.5 2116.50 9/65.8 7° 
37.4 °° 41.9 4116.64 "3 63.7 7! 
36.2 - 42.1 . 16.82 . 61.6 i 
34.9 19 | 42-2 7117.04 77 | 59.4 2 
33.5 42.1 17.30 | 57.2 
32.1 14 41.8 3417.61 3" | 55.1 7% 
S 41.3 5] 17.95 341 53.0 7 
40.5 . 18.32 i | 51.0 9 
. 18. re | 
39.5 1° | 18.73 4° 49.1 19 
38.2 19.16 47.4 
7 | 36.7 '5] 19.61 45 | 46.0 14 
3135.1 1 20.07 4°| 44.8 1? 
» | 33-4 17} 20.54 te 43.9 : 
31.6 8 20.99 43 43.4 ’ 
29.8 21.42 43.3 
28.1 '7] 21.82 49 | 43.5 ? 
26.5 }o2.17 35\ 441 © 
+0.110 1.506 +41.126 
38/7.18 15°.467 62/'.27 
. . 0.00 +0.02 +0.05 
+0.7 -0.3 +0.7 0.3 40.7 





[Eph 13) 


0.3 


+0.01 
+0.7 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 












b! Carine. 
Mean Solar Mag. 5.1 
Date. 


Right 
Ascension. 


Declizie. 
tion S. 
m eo , 
—§8 53 
8 oe 
20.5 
24.2 7 
16] 58.03 
8) 31.8 ss 
35.6 3 


—1.657 


50°.627 367'.17 
D’y a, Dea 0.03 ~0.08 
Dy 6, Da f -0.3 +0.7 





XK Ursse 


Majoris. 


Mag. 3.7 


Right 
Ascension. 


45.20 
45.64 4% 
46.10 4 ‘ 
46.56 is 
OI 
47.01 © 
47.44 
47.84 4° 
48.19 95 
1.480 
41*.555 
+0.02 
-0.3 


Declina- 
tion N. 





+47 29 
61.7 


47.2 
46.3 ? 
45.7 


45-5 
45-7 
46.2 9 


+1.091 
64/’.74 
+0.05 
+0.7 
[Eph 13) 


O* Ursee Majoris. 
Mag. 4.9 


Right 
Ascension. 


53-94 
54-57 °9 
55.12 99 


2.612 
45°.354 
+0.04 

0.3 





+0.12 
+0.7 


363 





+1I oO 
70.7 
o94 
68.3 
67.5 
66.9 


66.5 


66.3 
66.4 
66.6 


66.9 
67.3 
67.7 
68.2 
68.6 


69.0 
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Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.5 
39.5 
Feb. 9.5 


19.5 

1.4 
11.4 
Q1.4 
31.4 


Apr. 10.3 
20.3 
30-3 
M@ay 10.2 
20.2 


30.2 
June 9.2 
19.1 
29.1 
July 9.1 


19.1 
29.0 
Aug. 8.0 
18.0 


27-9 
Sept. 6.9 


Mar. 
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X Argas. 
Mag. 2.2 


Right 
Aacension. 


h m™m 

9 4 

8.76 
48.99 23 
49.16 */ 
49.27 *! 
49.32 ° 


49.30 
49.23 
49.11 
48.95 
48.76 , 


48.55 

48.32 75 
48.09 *3 
47.86 : 
47-64 |, 


47-44 | 
47.27 

47.13 *4 
47.02 
46.95 y 


46.91 
46.91 
46.96 
47-0§ 

13 
47.18 3 


47.36 


12 


oma 
a 


16.9 
26.9 
Oct. 6.8 
16.8 


26.8 
Nov. 5.8 
15-7 
25:7 
Dec. 5.7 


15.6 
25.6 
35-6 


47.84 
48.14 


49.23 


50.01 


59-73 


47.58 ° 
30 

8.48 34 
40-4" 37 


48.85 P 


i) 
fo.) 


62 99 
49 9 41-9 19 
0.38 
50.3 35 


oI 
51.04 
51.31 77 


Dec¥na- 
tian S. 





43 4 
38.2 
4.7 3° 
45.3 3 
48.8 35 
52.2 34 
32 


55-4 


7 58.3 29 


60.9 26 
63.1 i 
04-9 | 4 
66.3 
67.2 ? 
67.7 > 
o7-7 

2 
iy 9 

3 
65.0 *3 
63.4 16 


ef 61.4 20 


23 
59.-! 24 


56.7 
54.1 26 
51.4 77 


9} 48.8 76 


24 
40.4 22 


44.2 

42.3 2? 
40.9 "4 
40.0 9? 
39.6 * 


39-7 
40.5 
41.9 74 


24 
46.2 38 
49.0 


52.2 37 
55.7 * 


Sec 6, Tan 6 
Mean Place 
D'ya, Dua 
Dy é, De 6 


1.369 -0.935 


_art7as_$1"-88 


—0.02 
0.3 


~0.04 
+0.7 


? Hydre. 
Mag. 3.8 


Right 


Declina- 
Aacension. tion N. 


re 9 ee | eee rr fe 


a 
wa 
© 
fee) 
a om CG in Ss) 


| 
> 
~J 
COwWAh aA NAW A A Aa & ®W WD 


2 
22 4 


57 °3 
56.6 7 


10 
55-6 12 


54-4 

52.9 '> 
51.2 os 
33) 47.4 19 
3 20 


45-4 
43-5 10 
41.7 

+0.047 
54’’.90 
0.00 
+0.7 
[Eph 13] 


B args. 
Mag. 1.8 


Right 
Aacengion. 


h m 
9 12 


, 
16.86 
17.20 34 

23 
17.43 * 
17.54" 
17-53 ., 


17.40 


17.17 75]. 


16.85 3? 
16.45 es 
15.98 52 
15.46 
14.90 5° 
14.33 °7 
13.76 , 
13.1 
3 . 54 
12.64 
12.13 37 
11.68 #5 
11.29 
32 
10.97 M4 


10.73 

10.58 ‘5 
10.52 

10.57 . 
10.72 
10.97 

11.33 3° 
11.78 45 | 
12.31 93 
12.91 ¢ 


13.56 
14.24 . 
14.93 (2 
15.61 
16.26 5 
59 
16.85 
17.36 ° 
17.77 * 


Bs 


> Declina- 
tion S. 


88 Cancri. 
Mag. 6.6 


Declina- 
tion N. 


Right 
Ascension. 


10 


a 
rN 
N 
“J 
Onehy 


VnOe MN WEUMAKH ANDAR W 


Ge 

o 

Le +) 
Conn Gn oh | 


10.39 
10.72 93 
11.06 34 
11.41 i. 
11.76 

7 33 


12.09 
12.40 3! 


12.68 25 


2.837 


14°.984 (31"'.56 


-0.05 
0.3 


-0.13 
+0.7 


1.052 +0.326 


7°.717 28°’.99 


+0.01 
0.3 


+0.02 
+O. 7 
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rr ee 

































t Argis. 40 Lynois. 
Mean Solar _ Mag. 2.2 ; Mag. 3.3 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. [| Ascension. | tion N. | Ascension. | tion S. [ Ascension. | tion S. 
h m ° é m oe é h m e e 
9 14 1-58 54] 9 15 |+34 45 9 23 |- 816 
8 oe 8 a 8 ve 
Jan. 0.6 18.9 47.00 37.4 19.62 45.0 
10.6 22.6 371 47.29 79| 37.3} 19.866 74} 47.3 73 
20.6 81 47.53 741 37.6 3 20.06 7°} 49.5 7? 
30.5 47.71 18) 38.2 © 20.21 75 | 51.5 7° 
EF ; 9, 12/~ "8 10 18 
eb. 9.5 47.83 7 39.0 | 20.31 5 53-3 16 
19.5 47.90 40.0 20.36 54.9 
Mar. 1.4 47.90 . 41.2 - 3, | 20:36 ; 56.3 a 
11.4 47.85 42.4 20.32 57.4 
9 12 . 8 8. 8 
34 17.63 3 an7 7 rots ?| 388 6 
15 11 12 3 
Apr. 10.3 47.48 45.8 20.02 59.1 
20.3 47.41 *7 | 46.7 9 19.89 3} 59.2 * 
30.3 47.14 7147.3 ° 19.76 '3| 59.1 * 
May 10.3 4146.98 Tol a7 4 19.63 3 58.8 : 
20.2 46.83 - 47.9 ; 19.51 * | 58.3 2 
30.2 46.70 0 47.9 , 19.40 9 57-7 
Jurte 9.2 46.60 47.7 19.31 56.9 10 
19.1 46.53 7 47.2 3 19.24 71 55.9 
29.1 46.49 *\46.5 7 19.20 ‘ 54.8 - 
July 9.1 46.48 ; 45.6 2 19.18 *| 53.7 7) 
19.I 46.50 44.6 19.19 52.6 2 
29.0 46.56 °| 43.4 °? 19.23 *] 51.4 
Aug. 8.0 46.66 '°| 42.0 '4 19.29 °| 50.3 '! 
18.0 46.79 - 40.5 - 19.38 2 49.3 5 
28.0 46.95 ‘6 38.9 i 19.50 1 48.4 ? 
Sept. 6.9 47.14 | 37.2 19.65 47.8 
23 18 82 17 at 
263 47.03 76| 33.6 78 20.03 7"| 47.3 7 
Oct. 6.8 47.93 °° | 31.8 *8 20.27 a 47.6 ; 
16.8 48.25 5 29.9 a 20.54 27 | 48.2 
26.8 48.60 28.1 20.83 49.2 | 
Nov. 5.8 48.97 3" | 26.4 *7 21.14 37 | so.5 73 
15.7 49.36 29 | 24.8 *° 21.46 37| 52.1 1° 
25.7 49.75 °9| 23.4 74 21.79 95] 54.0 79 
Dec. 5.7 §0.14 x2 22.2 - 22.12 $3 56.2 * 
. .52 21 22. 8.5 
206 20.87 35 208 5 32 74 - 208 °3 
35-6 51.19 27 | 20.5 23.00 7° | 63.2 74 
Sec 6, Tan 6 1.217  +0.694 -0.479 1Orr 0.146 
Mean Place 45°.551 397.84 38°.278 42/'.38 18°.756 51/'.38 
D’y a, Do a +0.01 +0.03 -O.01 -0.02 0.00 -0.01 
Dy 6, De 6 -0.3 +0.7 -0.3 +0.7 -0.3 +0.7 0.3 +0.6 


[Eph 13] 
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Mean Solar 
Date. 


Jan. 0.6 
10.6 
20.6 
30.5 
Feb. 9.5 


19.5 

1.5 
11.4 
21.4 
31.4 


Apr. 10.3 
20.3 
30.3 
May 10.3 
20.2 


Mar. 


30.2 
June 9.2 
19.2 
29.1 
July 9.1 


19.1 
29.0 
Aug. 8.0 
18.0 
28.0 


Sept. 6.9 
16.9 
26.9 
Oct. 6.9 
16.8 


26.8 
Nov. 5.8 
15.7 
25-7 
Dec. 5.7 


15.7) 
25.6 
35.6 
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hk Urase Majoris. 


Mag. 3.8 
Right Declina- 
Ascension. tion N. 


44.12 


60 48 
14.99 39 
45.29 3° 
45.48 9 


45-57 
45-55 
45-44 


h m e ce 
9 24 {+63 26 


27.8 
29.2 
30.9 77 
23 
35.2 0 
37-7 
40.2 795 
42.6 _ 
44.8 





d@ Ursse Majoris. 
Mag. 4.6 


Right 
Ascension, 


h m 
9 26 
8 


Declina- 
tion N. 


° td 


+70 12 


ve 


22.2 


7 
22. 

9 13 
24.2 






O Ursee Majoris. & Leonis. 
Mag. 3.3 Mag. 5.1 
Right Declina- ina- 
Ascension. tion N. tion N. 





56.6 


19.62 | 54.8 
19.93 28 53-1 7 
20.21 51.7 





pe ee 


Sec 6, Tan 6 
Mean Place 


D’y a, Dea 
Dy é, De 6 


2.236 


+2.001 


419.126 9 34/'.74 





+0.03 
-0.3 


+0.10 
+0.6 


2.954 


_ 489.737 481-73 


+2.779 


+0.15 
+0.6 
[Eph 13] 





1.021 +0.207 
15°.499 68/'.27 

0.00 +0.01 
0.3 +0.6 





Mean Solar 


Date. 
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p Argos. 


Right 


Ascension. 


Mag. 3.6 


8.9 ° 
4 | 589 


Declina- 
tion S. 








10 Leonis Minoris. 
Mag. 4.6 


Right 
Ascension. 


Declina- 
tion N. 


€ Chameeleontis. 
Mag. 5.2 


Right 
Ascension. 


ed pee Ree ee ee, en ee 


63.7 


61.9 7% 


160.4 '9 


59.4 °° 
I 
59-0 

59.6 6 
60.8 '? 
62.6 3 
64.9 27 
67.6 

70.6 3° 
73-9 39 


h m 
9 28 


8 
55-36 
55-67 5° 
55-93 |, 
56.13 


14 
56.27 3 


56.35 
56.37 
50-33 
56.25 

12 
56.13 1s 


55-98 
55.82 1° 
55.65 17 
55-48 ts 
55-33 12 
55:19 
55-08 9 
54-99 

54-93 
54-91 


54.92 | 
54.96 § 
55.04 | 
55-15 1° 
55-30 °° 
55-49 
55.71 77 
55.96 79 
56.25 i 
6. 
56.57 3 


56.92 
57.30 3° 
57.69 99 
58.09 10 
8. 

58-49 * 
58.88 

59.25 37 
59.59 


nO 


I 


I 


+36 46 
60.4 
60.4 
60.7 3 
61.3 6 
62.2 ? 

SS 


63.3 


Oo 


7164.6 13 
4 65.9 13 


67.3 74 
68.6 13 
It 


69.7 
70.7 
71.5 

72.0 ; 
72.3 ° 
72.3 


50.7 

48.8 *9 
47.107 
45.6 © 
44-4 
43.5 


42.9 ° 


4142.6 3 


75.0 3° 


6 
110 26 


29.53 177-6 
120 21 
28.33 36797 16 
27.07 81.3 
25.77 ” 82.4 73 
24.45 t30 82.9 ° 
eo tlgey 5 
2 "2 116 10 
79 106 81.4 15 
18:78 9/7709 2° 
75 24 
18.03 75.5 
17-47 57) 72.8 
17.11 , 
16.97 14 66.8 3t 
10 30 
17.07 33 63.8 


30 
17.40 60.8 

17.96 5° 58.0 78 
18.73 771 55.5 °° 
19.70 97) 53.5 70 


Il I 
20.84 129 52.0 2 


22.11 | | 51.0 

23.46 me 50.7 3 
24.85 '39 st.0 3 
26.22 a 52.0 7 
27.53 13") 53.7 17 
28.73 | 55-9 

29.78 1°5| 58.6 77 
30.65 °7/ 61.8 3? 


ene nn nnnnnnane ee ee ee 





—0.842 
68’’.59 


~0.04 
+0.6 


1.249 
§3°.Q1! 
+0.01 

—0.3 


+0.748 
64''.04 
+0.04 
+0.6 
[Eph 13] 


6.091 -6.008 
289.953 6177.95 


—0.09 
-0.3 


-0.32 
+0.6 


367 

O Leonis. 

Mag. 3.8 
Right | Declina- 
Ascension, | tion N. 
h m ° , 
9 36 |+1017 

8s as 
99188 
31.99 22 18.3 12 
32.16 7 17. 10 
32.28 '7/16.5 8 

8 ~ 5 
32.36 16.0 

3 3 
zap 2/2 3 
32.31 6 15.8 ; 
32.22 9| 16.0 7 

11 3 
32.11 16.3 

12 4 
3186 '3|a72 5 
31.74) | 17.7 5 
31.63 7118.2 5 

63 | 18:2 > 
I, 18. 
ata 9 9.4 4 
31.37 1/195 4 
31.33 7} 19.9 4 
31.31 || 20.2 ° 
31.32 20.4 

3 2 
star | 206 ° 
31.50 2} 20.5 ' 

Il 3 
31.61 20.2 

14 3 
31.75 19. 

18 6 
32.1477 | 184 8 
32.38 741 17.3 

"2 626 ’ 13 
32.64 29 16.0 
2. 14. 
33.24 3! | 12.9 76 
33.57 93 | 1.1 18 
33-91 34) 9.3 7 
34.25 29 | 7-4 28 
34.58 5.6 

31 18 
se1728| a2 

1.016 +0.182 


0.00 
-0.3 


30°.§50 19//,38 


+0.01 
+0.6 
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? Antlie. 
Mag. 5.0 






Declina- 


Right 
tion S. 


Right 
Ascension. 


Ascension. 





€ Leonis. 
Mag. 3.1 


Declina- 
tion N. 
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U Urse Majoris. 
Mag. 3.9 


Right 
Ascension. 


Declina- 
tion N. 





° 
ES | | Rs SE YESS ees] <p ay 






























, 15.6 18 
5 | 14:0 


+24 10 
29.1 
28.3 
27.9 
27.7 
27.8 


28.1 
28.7 
29.4 
30.2 
31.1 


31.9 
32.7 
33-4 
34.0 
34-5 


34.8 
34-9 
34-9 
34:7 
34-4 


I 
Oo 
2 
3 
5 
33-9 , 
8 
9 
if 
2 


Oaansi © DWdwoO Or A wna NS Ph © 


33-3 
32-5 
31.6 
30.5 


29.3 
27-9 
26.3 : 
24.7 

23.0 


21.2 


3 19.3 19 


17.4 19 


16 
14 
12.6 

11.4 77 
10.4 1° 


h m 

9 44 

8 
51.35 
51.81 + 
§2.19 3° 
52.49 2° 
52.70 °° 
52.82 
52.85 3 


52.79 ° 
52.66 *3 


20 
52.46 5 
52.21 
51.92 79 


e é 


+59 26 


ve 


46.6 


31.6 7 
29.9 

28.6 *3 
27.8 


27-4 


27-5 
28.1 6 


56.58 60 


8 39 
I 
4 57-17 55 


57°72 
58.22 5° 
58.65 49 


Ee: 9 Cte SE SSS a ie, 






1.096 
54°.949 


+0.449 
31’’.00 
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+1.694 
54.81 


2.337 


—2.112 


55°.686 65’’.98 
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6 Sextantis. 
Mag. 6.0 



























Da 
“ Right Deolina- Right Declina- 
Ascension. | tion S. Ascension. {| tion N. 
h m ° , 
9 47 |+26 24 
8 a? 
§0.23 59.2 
o 7 
S982 4 
50.98 7° 58.1 ° 
“7 15 2 
51.13 9 58.3 5 
51.22 58.8 
51.26 ‘ 59:5 7 
1.2 . 
220 5 61a 9 
9 10 
S111 62.2 9 
0 |] 51-00 | 63.1 
14.0 | 50.87 ta 64.0 3 
13.9 3 50.73 14 64.8 6 
13.6 5 50.59 14 65.4 ; 
13-1 7150-45 a 65.9 3 
50.33 66.2 
; 50.23 ". 66.3 : 
50.15 66. 
8150.09 °| 66.0 ”? 
9 06 3716-6 4 
9 50. 5 | 55% ¢ 
0.06 65.0 
9 0,09 3 6x2 8 
5150.14 5/63.3 9 
7 8 ‘aI 
50.22 62.2 
6 Il] ¢ 12 
3 50.33 - 10, 
50.48 59.6 
50.66 - 58.1 : 
srt 25| 54.7 1 
51.40 7° | 52.8 19 
“ 30[~ 19 
1.70 O. 
23 03 33 750 19 
35 19 
52.38 37 47.1 3 
52-75 37 45-3 1 
53.12 36 43.6 14 
53.48 42.2 
53.83 9° | 41.0 9 
54.15 40.1 
1.002 -0.067 1.117  +0.497 
51°.038 6/'.43 49°.087 61’’.96 
0.00 0.00 +0.01 +0.03 
Dy 6, De 6 -0.3 +0.5 -0.3 +0.5 
I913——24 (Eph 13] 


bt Leonis. 
Mag. 4.1 











Groombridge 1586. 
Mag. 6.0 


Right 
Ascension. 


h ™ 

9 50 

5 
42.44 
43.18 74 
43.80 
44.29 33 
44.62 3 


3-478 
37°.874 
+0.05 

0.3 


7 31.3 


Declina- 
tion N. 








°o a 


+73 17 





27-9 
| 29-4 ° 





+3.331 
37/.77 

+0.19 

+0.5 


————— 
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19 Leonis Minoris. 
Mag. 5.2 


Right 
Ascension. 


hom 
9 §2 
8 
23.15 
23.50 25 


91 23.80 3° 


24 
24.0. 
mht 17 

11 
24.32 
24.36 ‘ 
24.35 3 


24.29 
24.18 tA 


1.335 





Declina- 
tion N. 





° é 


+41 27 


on 


67.7 


+0.884 


21°.658 73°'.82 


+0.01 


+0.05 
+0.5 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
¢ Argis. # Leonis. 7 Leonis. 
- Mean Solar Mag. 3.7 Mag. 4.9 Mag. 3.6 
Date. 
a Right Declina- Right | Declina- Right Declina- 
Ascension. | _ tion S. Ascension. | tion N. { Ascension. | tion N. 
h m ° ’ h m ° a h ° 7 
9 53 1-54 81 9 55 \;+ 827] I0 2 |+17 10 
8 ai 8 ae 8 ve 
Jan. 0.6] 49.14 56.0 37.89 44.7 36.34 73.1 
10.6] 49.46 - 59-5 x6 38.17 “8 43-1 7 6.63 3g | 21-9 - 
20.6] 49.72 19 63.1 37 38.40 19 4l.7 36.88 ar | 7? , 
30.6] 49.91 2 66.8 38 38.59 14 40.6 9 37.09 16 | 203 4 
Feb. 9.5] 50.03 ; 70.6 7 38.73 9 39-7 , 37-25 | 69-9 * 
19.5 | 50.08 ; 74.3 35 38.82 4 39.0 4 37-35 P 69.8 ; 
Mar. 1.5] 50.05 3 77.8 33 38.86 38.6 5 | 37-40 69.9 ; 
11.41 49.96 14 81.1 2 38.86 4 38.4 5 37.41 4 70.2 5 
21.4 49.62 19 o40 36 38.82 , 3-4 ; 37-37 70.7 y 
31-4149.03 7 | 86.6 | 38.75 9 38. 34 97°39 19/723 
Apr. 10.4] 49.40 36 88.8 17 38.66 n 38.9 4 37.20 || 72.0 7 
20.3149-14 13/905 1) 38-55 || 39-3 413209 12| 77-7 6 
30.3] 48.86 ° 91-8 21 38-43 | | 39-7 5 36.97 31733 ¢ 
May 10.3] 48.58 38 92.6 3 38.31 | 402 36.85 12 | 73°9 5 
20.3] 48.30 © |92.9 5138.20 | 40.7 ° 36.73 9° | 74-4 : 
30.2 | 48.02 92.7 38.09 41.2 36.62 74.9 
June 9.2] 47.76 me 92.0 af 38.00 ° 41.7 5136.52 ". 75.3 ; 
19.2} 47.52 7 |90.8 137.93 (| 42.2 ' 36.44 175.6 ° 
al 29.11 47-30 3 29:2 t9 37.87 3 42.6 4 30-38 3 75-7 
July 9.1] 47.12 14 | 97°3 23] 37°84 11430 3) 3035 T1757 , 
19.1 | 46.98 9 85.0 05 37-83 2/433, 36.34 ; 75.6 3 
29.1 | 46.89 5 82.5 a 37-85 4 (435 | 36.35 4/753 | 
Aug. 8.0] 46.84 79.8 8 37.89 , 43.6 0 36.39 «| 74:9 5 
18.0] 46.85 7 | 77° 38 37-96 7) 43-6 | 36-45 9 | 744 2 
28.0] 46.92 13 74.2 |. 38.06 2 | 434 J 36.54 | 73-7 9 
Sept. 7.0] 47.05 71.6 38.18 43.0 36.66 72.8 
6 
16.91 47.23 os 69.2 “ 38.33 42.4 : 36.82 "9 71.7 - 
26.91 47.48 3 67.1 6 38.52 2 41.6 0 37.01 7 | 70-4 14 
Oct. 6.9] 47.79 6 5:5 7 38.74 - 40.6 - 37.23 25 69.0 6 
16.8] 48.15 4o| 44 6 38.99 | | 39-4 13 | 37°45 38 | 97-4 1g 
26.8] 48.55 63.8 | 39°27 40 37-9 17 37-76 , 65.6 19 
Nov. 5.8 48.99 | 63.8 , 39.57 33 36.2 3 38.07 33 63.7 19 
15.8} 49.45 47 64.5 13 | 99:9 34 | 34-4 36 38.40 35 61.8 19 
25-7] 49-92 7° | 65.8 | - 1 40.24 97 | 32.5 9° 138-75 45 | 999 
Dec. 5.71 50.39 te 67.7 0 40.58 3 30.5 1 | 39-10 i 58.0 iH 
15.7] 50.84 70.2 40.91 28.6 39.45 56.2 
25.71 51.25 41 | 73.1 0 41.23 37 | 26.7 + 39.78 °3 54.6 re 
35.6] 51.61 2° | 76.3 37] 41.53 3°| 24.9 7°] 40.09 3°} 53.2 “4 
Sec 6, Tan 6 1.708 I.O1l  +0.149 1.047  +0.309 
Mean Place} 48°.353 37°.031 43/’.48 35°.406 74''.47 
D’y a, Dw a —0.02 —0.08 0.00 +0.01 0.00 +0.02 
Dy 6, Duo 6 -0.3 +0.5 -O.3 +0.5 -0.3 +0.5 





a Leonis. 
Mag. 1.3 
Right | Dectina- 
Ascension. | tion N. 
h 2 °° 
10 3 | +12 23 
8 oP 
2 0 
45.58 29| 32.5 °5 
45-83 °° | 31.3 7? 
46.03 2° 30.4 9 
6.18 *5| 2 7 
40.10 | 79-7 4 
46.28 ; 29.3. 
4638 'l201 ° 
46.31 %| 29.3 ? 
46.24 ; 29.7 ; 
46.15 30.2 
11 5 
tor? | gua S 
45.80 '?| 31.8 © 
68 171 32.3 5 
45.68 1" | 32.3 5 
45.57 _| 32.8 
45-48 ?| 33.3 > 
45.41 7| 33.7 4 
45-35 || 34.0 5 
45-31 *| 34.2 7 
45-29 || 34-3 | 
.30 ; 
45.34 */ 342 ¢ 
45-40 9133.9 3 
45-49 °| 33.4 5 
45.61 32.8 
15 8 
7 3) 2 
teats 21 29.8 12 
6 25 | 28.4 14 
46.40 °3| 28.4 18 
46.98 °°| 25.0% 
47.30 37 | 23.1 79 
47.64 24] 21.1 . 
47.99 a4 19.2 
8. 17. 
18.06 33 ree 18 
8.06 3° 16 
48.96 3°] 13.9 
1.024  +0.220 
44°.428 34''.10 
0.00 +0.01 
~0.3 +0.5 












































APPARENT PLACES OF STARS, 1913. 371 
FOR THE UPPER TRANSIT AT WASHINGTON. 
AX Hydre. g Velorum. 88 Urse: Majoris. € Leonis. 
Mag. 3.8 Mag. 4.1 Mag. 5.7 Mag. 3.6 
Right | Declina- Right Declina- Right Declina- Right Declina- 
Ascension tion S. § Ascension. | tion S. [| Ascension. | tion N. § Ascension. | tion N. 
7 oo h m oUF h m o (8 h m oh 
—1I1 55— 10 11 |—-41 41 10 11 {+65 327 10 11 | +23 50 
” s ” s ” 8 ” 
18.4 5-39 11.8 46.78 23.3 52.26 61.1 
20.9 75{ 5.70 - 15.0 271 47.35 57| 24.2 9152.57 37 | 60.1 - 
23.4 791 5.96 7° | 18.4 341 47.85 5° | 26.6 141 52.84 77 | 59.5 
I 2 20 35 I I 22 3 
9) 25.7 ° 6.16 ta | 219 oe 48.26 30 27.5 3 53.06 17 | 89:2 5 
ee 19 6.30 3 25-3 33 48.56 "9 29.7 74 53.23 2 59.2 3 
29.7 6.38 28.6 48.75 32.1 53-35 59.5 
4131.3 7°] 6.41 3131.7 3148.83 2! 34.7 2°] 53.42 7| 60.0 5 
Oo I 3 29 26 1 7 
| 32.7 - 6.38 34.6 77} 48.80 3 | 37.3 791 53.43 60.7 3 
3) 33.8 16.31 7 | 37.2 7°1 48.67 '3| 39.8 75153.40 3] 61.5 
34-7 2] 6.20 1? 139.5 73) 48.46 7" | 42.1 23153.33 7} 62.4 9 
“ 61° «15 "Dg | 4-49 1g) 47 9 “* 10 
35.3 6.05 41.4 48.18 44.2 53-24 63.4 
35-7 *] 5.88 (7 | 42.9 °°] 47.85 33 | 45.9 7153-13 °° | 64.3? 
35.8 5-70 | 44.0 '' 147.48 37 | 47.2 '3] 53.01 _ 65.2 ? 
1g | 357 4 | 55! to 44.7 ? 47.09 48.1 ? 52.88 - 65.9 ; 
121354 5] 33? ag [449 3/4579 25 48.4 “152.75 5 | 66.5 4 
34.9 §.13 44.7 46.32 48.2 52.63 66.9 
01 34.2 71 4.95 1° | 44.t °1 45.97 35| 47.6 ©] 52.53 | 67.2 3 
9133-4 14.78 °7 | 43.1 (91 45.66 37 | 46.5 "152.44 | 67.3 
7] 32-4 7 | 4:64 02 [41-7 7145.39 27 | 45.0 re | 52-37 | 87-2 
3 31.3 _ 4.52 10 40.0 45-18 ie | 438 23 52.32 > 67.0 4 
30.1 4.42 38.0 45.03 40.8 52.30 66.6 
° 28.9 - 4.36 © | 35.8 .. 44.95 °| 38.2 i 52.30 °| 66.0 . 
27.7 ** | 4-33 > | 33-5 22 144.93 2| 35-4 7° 152.33 3] 65.2 © 
> 26.6 " 4-34 (| 341 4 44.98 2 32.3 i 52-39, | 64.2 7 
[25-7 3] 44° 28.7 32} 45-19 17 | 29.1 32 52-47 63.1 13 
24.9 4.50 26.5 45.30 25-9 52.59 61.8 
24.3 °1 4.64 4 | 24.5 7°] 45.57 27 | 22.6 33] 52.74 - 60.3 75 
24.0 3} 4.83 79 | 22.8 '71 45.92 35 19.4 37] 52.92 "°| 58.7 7° 
24.1 1 5.07 i 21.5 31 46.33 13 16.3 x0 53-14 i 56.9 to 
24-5 15:35 3, |207 | 46.81 54° 133 5,4 53°39 35 | 55-0 26 
25. 5.68 20.4 47.35 __ | 10.6 53.68 53-0 
22.88 3°! 26.5 '?] 6.04 i. 20.6 ; 47.95 | 8.3 23] 54.00 37| 51.0 2° 
23.20 3? | 28.0 157 6.42 9° | 21.4 7148.59 24; 6.3 791 54.34 34] 49.0 7° 
3 | 29.8 = 6.82 to 22.7 ‘3 49.26 a 4.7 1° 154.70 - 47.0 19 
II 
3h 23 7.22 39 24.6 1 49.94 .. 3.6 55.06 36 45.1 17 
34.2 7.61 27.0 50.62 . 3.1 55-42 43.4 
| 36.6 241 7.98 37 | 29.8 78} 51.27 3 3.1 55-77 >>| 42.0 *4 
| 39.1 75] 8.31 34 | 32.9 a §1.88 °'. 3.7 °] 56.10 39] 40.8 7 
1.022 -O.211 1.339 ~0.891 2.415 +2.198 1.093 +0.442 
20°.805 25'’.00 4°.835 26’’.10 43°.864 34''.32 51°.269 64''.61 
0.00 -0.01 ~0.01 —0.05 40.03. +013 40.01 +0.03 
-0.3 +0.5 0.4 +0.5 ~0.4 +0.5 ~O.4 +0.5 
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APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


AX Ursse Majoris. 
Mag. 3.5 


Right 
Ascension. 


Declina- 
tion N. 





Y Leonis pr. 
Mag. 2.6 





Right 
scension. 


| Declina- 
( tion N. 








ME Ursee Majoris. 
Mag. 3.2 


Right 
Ascension. 


Declina- 
tion N. 


Right 
Ascension. 


ce Fg _——_—_—————ee ee 8 EO fl 


{=} td 


+43 20 


ue 


49-7 


h m 
IO 1§ 


8 
11.62 
11.92 
12.18 
12.40 
12.57 °7 


12.69 
12.76 
12.78 
12.76 
12.70 


12.62 
12.51 
12.39 
12.26 13 
12.14 


12.03 
11.93 


8 11.84 


9 
11.77 J 
11.73 * 
11.71 
rn.71 ° 
11.73 7 
11.78 5 
11.87 9 
11.98 
12.12 "4 
12.30 
12.51 7 
12.76 * 


8 
13.04 
13.35 
13.68 35 
14.03 “6 
14.39 3° 


14.74 
15.08 34 
15.41 33 


Jl 


1.066 


10*.692 


— 


0.00 


° ¢ 


+20 16 


52.6 
51.4 
50.5 
50.0 
49.8 


49.8 
| 50.1 
50.6 
| 51.3 
52.0 


On WHO WN 


52.8 
53.6 
54-4 
55:1 
55:7 
56.2 
56.5 
56.7 
56.8 
56.7 
56.4 
56.0 
55:4 


Ww — ww NHN OD wm ON“ «00 (08 Coons i & 


in 
> 
N 
—mON AD 


+0. 369 


55° 27 


+0.02 
+0.4 
{Eph 13] 


h m 
10 17 
8 


10.49 
10.86 37 


11.18 3? 


27 
11.45 
11.66 7 


4 
11.80 
11.88 
11.89 
11.85 
11.76 2 


> = 60 


11.64 
11.49 Y 
11.32 

11.14 18 
10.97 - 
10.80 
10.65 *5 
10.52 ‘3 
10.41 7! 
10.33 


10.28 
10.26 
10.28 
10.33 
10.42 ; 
10.55 


10.72 * 


10.93 7" 
11.18 75 


Ww Om N N 


° e 


+41 55 


Lom! 





h m 


2.459 


+0.03 
~0.4 


o ’ 


IO 17 |+65 59 


73-1 
73-9 
75-3 °3 
77-7 92 
79-3 2 


81.7 


8 


+2.246 


_52°.714 84"".67 


+0.14 
+0.4 





APPARENT PLACES OF STARS, 1913. 373 


FOR THE UPPER TRANSIT AT WASHINGTON. 















































VY Hydre. $1 Leonis Minoris. a Antliee. 86 Urss Majoris. 
Mag. 4.1 Mag. 4.4 Mag. 4.4 Mag. 4.8 
Right | Declina- Right Declina- Right Declina- Right Declina- 
sion. tion Ascension. | tion N. § Ascension. tion S. Ascension. | tion N. 
h m | o ’ h m ° , h m ° , 
10 21 |-16 23] 10 22 |+37 8] 10 23 +56 25 
8 oe 8 oe r oe 
.48 22.8 2.68 64. 10.62 6. 
33,76 28 | 25.5 27 33.03 35 bao 5} 10.92 3° 268 4 
54.01 | 28.1 53-34 36 | 64.2 : 11.17 > 27.7 9 
13 
se 308] oho] ah 3e 
OFT "* 22 gl] rofl a 39-7 16 
54.48 35.1 53-94 66.3 11.65 32.7 
54.54 °| 37.1 7°] 54.02 °167.6 3411.70 5 34.9 7? 
54.55 * | 38.8 a 54.05 ° 69.1 '5f11.70 ° 37.2 79 
54.52 40.2 a $4.03 | 70.6 e 11.66 : 39.6 ° 
54-46 . | 41.3 9 53-96 / | 72.1 te 11.59 ° 41.8 x0 
54.38 142.2 ~|53-85 | 73-6 | 11.49 43.8 
54.28 _ 42.8 ° 53.72 - 75.0 “ 11.37 7 45.6 18 
54-16 97) 43.1 3153-57 02 76.2 11.23 47.0 i 
54.04 °° 143.1 7153-41 | 77-1 91 11.08 te 48.0 "6 
53-92 1742-9 1453-25 ..177-7 | 10-93 12 48.6 
53.81 42.5 53-10 78.1 10.79 48.8 
53-70 0 41.9 . 52.96 2 | 282 : 10.65 i 48.5 3 
53-60 "2 ) 41.1 152.84 °° | 78.0 7] 10.52 47.8 7 
53-52 7|401 - 52.74 7 TES ° 10.41 | 46.7 ts 
53-45 713 : O 527 7 : 2) 19-32? 45.2 15 
53-41 | 37-6 _|52.63 _|75.8 | 10.25 43-4 
53.39 7| 36.3 3152.61 7'74.5 310.21 + 41.2 7? 
53-39 ° | 35.0 "9152.62 7: 73.0 Sfro.19 7 38.7 75 
53-42 - 33-7 3 52.66 4171.3 a 10.20 * 36.0 77 
53-48 5 | 32°5 yo] 92-74 69.4 8 10.25 ° 33.2 0 
. I. 2.86 67. 10. . 
33.69 2/307 8) e301 S| 65-2 271 10.46 7 27.3 3° 
53.85 1°) 30.1 © 53.20 19 62.9 231 10.63 *7 24.29 
54.05 7°|29.9 7153.43 79| 60.5 74] 10.84 7° ota 3° 
8 23 2 27 8 25 25 30 
54.2 2 30.1 | 53-70 31 58.0 2 11.09 | 18.2 8 
. O. OI 6 It. . 
ey “8 | eee TO 2135 34 23 1169 32 }o7.1 5 50 45 129 25 
55.16 3 | 33-1 141 s4.72 37 | 51.4 77] 12.04 95 / 28.1 1°} 7.99 49] 10.7 77 
55.50 34/348 wh 55.11 a 49.1 * 12.40 6 29.6 te 8.51 57] 8.8 79 
8 6.8 , , 76 3? | 31. 05 54) 7.4 14 
+34) ° 73 | 55°52 go | 47-3 9] 12-76 26/35 22 | 9-05 22) 7-4 08 
56.1 ! 39.1 55.92 45.8 13.12 33.8 9.58 6.4 
56.51 23! 41.6 75] 56.31 39 | gaz 1413.47 35] 36.4 7°] 10.1057] 5.9 5 
56.81 3° 44.2 7°)56.68 37! 44.0 7113.79 37 | 39.3 79] 10.59 49| 6.0 | 
1.042 —0.294 1.255 +0.758 1.162 —0.592 1.808  +1.507 
52°.934 30’'.39 §1°.461 71°'.96 10°.145 29''.32 ; 4°.129 37''.33 
0.00 ~0.02 +0.01 +0.05 -0.01 ~0.04 +0.02 +0.09 
~0.4 +0.4 ~0.4 +0.4 -0.4 +0.4 ~0.4 +0.4 


[Eph r3] 
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9 H. Draconis. 








FOR THE UPPER TRANSIT AT WASHINGTON. 








P Leonis. 








33 Sextantis. 














APPARENT PLACES OF STARS, 1913. 


41 Leonis Minoris. 

















Mag. 5.0 Mag. 3.8 Mag. 6.4 Mag. 5.0 
Right Declina- Right Declina- Right | Declina- Right ; Declina- 
Ascension. tion N. | Ascension tion N Ascension. | tion S. Ascension. tion N. 
ho om ° ‘| h mf] eo vi nh mc *7f ho mc * 
10 27 .+76 9} 10 28 |+ 9 44] 10 36 — 1 16] 10 38 +23 38 
s | oe s ” 8 ” 8 oP 
49.02 ! 28.8 14.63 76.4 59-20 | 58.8 [42.17 | 34.2 
94 | I! 30 17 29 21 2 II 
49.96 83/299 16) 14-93 36 | 74-7 14 | 59-49 36)? 20 42-49 291 3ot g 
50-79 621315 ) P15-19 551 73-3 5 | 59-75 5, | 02-9 4 | 42-7 24 | 92°73 « 
51.47 52| 33° - 15.41 7 72.1 9 59-97 | 64.7 16) 43°02 56 31.8 : 
51.99 5 | 36.1 > 15.58 13 71.2 © 60.15 13, 00:3 3 43.22 - 31.7 | 
52.32 | 38.8 15.71 70.6 60.28 67.6 43-37 31.9 
52.47 3) 41.7 0 15.79 ; 70.2 ; 60.36 ; 68.7 - 43-46 ; 32.4 ° 
52.44 |° 44.6 38 15.82 (| 70.0 | 60.39 5 69.5 6143-59 5| 33-2 3 
52.24 6147-4 06 15.81 70.1 60.39 70.1 43.50 33-9 |, 
51.88 49| 30° 34 15:77 ; 70.4 ; 60.36 70.4 ° 43-46 : 34.9 0 
51.39 . |52.3 115.70 |70.8 |60.30 |705 ]43.39 | 35-9 
50.79 72) 54-2 te 15.61 ° 71.2 : 60.21 2 70.5 . 43-29 - 36.9 o 
50.11 73 55:7 S|35-50 | 70-7 2 60.11 10 | 7o°3 3 43.18 2 | 379 9 
49.38 8 56.7 4 15-39 1/723 6 60.01 | 22-0 i 43.06 _ 38.8 7 
48.63 ae 2 | 15:28 | 72-9 5159-90 69.6 5 | 47-94 ,| 395 
47.89 56.9 15.18 73.4 59.80 69.1 42.82 40.1 
47.18 5° 32 im 15.08 - 73.9 ; 59.70 5 68.6 , 42.71 _ 40.5 4 
46.53 58) 55° - 14.99 , 74.4 ; 59.61 , 68.0 7 42.61 3 | 407 | 
45:95 49) 23°32 14-92 5 74.8 3 59-54 6 | ese , 42.53 , 40.5 3 
, 1.2 14. I . 2. oO. 
45-46 7015 26] 14:87 3 / 75-7 315948 | 7) 42-46 5 | 4 4 
45.07 | 48-6 ag] 14:84 | 75-4 ,|59-44 [65-9 ,]42-41 | 40.2 
44.80 |! 45-7 31 14.83 | 75-5 5 |59-42 5 |95:3 .|42-39 6 | 39-7 2 
44.64 4/426 34 14.84 4/755 | 59-42, 64.7 5] 42-39 ,| 39-0 10 
44.60 5 39.2 35 14.88 6 | 75:3 3 59.44 , | O42 3 42.42 © 38.0 2 
44.69 9°) 35-7 36 494 9 [75° | 59-49 3.63.9 7 42.48 9 36.8 13 
44.91 9'32-1 915.03 | 74.5 _|59-57 63.8 142.57 || 35-5 
45.27 35 | 28-5 ° 15.16 i 73.8 ; 59.68 tg | 03:9 ; 42.69 ts 34.0 C 
45.75 25.0 3 15.32 19 72.9 - §9.83 3 64.2 6 42.84 19 32.3 19 
46.35 72 ane 32 15.50 7 | 717 14 0.08 - 64.8 3 43-03 23 3.4 20 
47.07 83 18.4 29 15.73 56 70.3 6 0.23 25 5.6 2 43.26 7° | 25.4 7 
47.90 | 15.5 15.99 68.7 60.48 66.8 43-52 26.3 
48.83 931 13.0 ° 16.28 2 67.0 ‘9 60.76 0 | 68.3 43.82 33 24.1 i 
49.83 10 110.9 ; 16.60 33 65.1 n 61.06 33 ' 70.0 19 44.15 35 21.9 7 
50.89 109 | 9-3 Wd 16.93 341 oe - 61-39 a4 71.9 44.50 36 19.7 35 
51.98 109! 2 s 17.27 a ‘9 5) O:73 34 74.0 5 | 44- 36 17.7 19 
53-07 7.7 17.61 58.9 62.07 76.2 45.22 15.8 
54.13 105 7.8 3 17.95 *F | 57-0 i 62 40 38 78.4 i 45.58 - 14.2 - 
55.13; 8.6 18.27 37/1 55.2 *°162.71 3" 80.6 771 45.92 12.8 
Sec 6, Tan 6 4.180 +4.059 1.015  +0.172 1.000 -0.022 1.092 +0.438 
Mean Place J 44%.011 41°’.87 13°.912 76’.80 58°.629 6177.36 — _ 41.307 —39'7.08 
+0.04 +0.25 0.00 +0.01 0.00 0.00 0.00 +0.03 
0.4 +0.4 0.4 +0.4 ~O.4 +0.4 -0.4 +0.3 
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APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


42 Leonis Minoris. 


6 Argfs. 
Mag. 3.0 


Declina- 


Right 
tion S. 


Ascension. 








h m 
10 39 
8 

I. I. 
oT Bo a7] 4's 
52.20 4° 
52.52 i 
$2.75 73 


52.89 P 
52-95 _| 
52.92 3% 
52.81 - 
52.63 24 29 


2. 6. 
co to 29 | 300 25 
51.78 3? 41.0 7° 
36° 6 16 
51.42 32 42.6 1 





| 11.6 37 


23.2 
26.9 37 
33.6 37 











48.93 | | 39-5 
48.70 °5 37-3 ; 
48.52 | | 34- 5 
48.41 32.1 | 
48.37. 4+] 29.2 39 
8.42 26. 
48.55 '3| 23.5 78 
22 26 
48.77 31 | Ye 22 
.O 18. 
49 39 al 18 
49-47 46 10.9 13 
49-93 _ 15.6 
50.45 57! 14.9 
51.02 97 | 14.8 
51.62 15.3 2 
§2.22 "| 16.5 i” 
52.81 18.3 


53.38 >/ | 20.6 73 
53-90 >7 | 23.5 79 


Right 


Ascension. 


3.00 
3.02 
3-07 


3.16 
3.28 
3-44 
3.64 
3.88 


4.16 
4-47 
4.81 
5:17 
5:55 
5:93 
6.31 
6.67 


Mag. 5.4 


Declina- 
tion N. 


-+- 
Ww 
= 
N 


Aw On oO 


II 
14 
16 
18 
82.7 
80.8 
7e7 
79-5 23 
74-2 24 
71.8 
69.4 
67.1 
64.9 
62.9 
61.1 


14 
59-7 
58.6 77 


19 
21 
22 


24 
23 
22 
20 
18 





7) Argis. 
Var. 1.6-6.6 





Right 


Declina- 
Ascension. i 


tion S. 





$s 
41.27 
41.69 47 
42.06 37 
42.36 °° 
42.58 4 


42.72 . 
42.78 

42.77 
42.69 14 
42.55 19 


42.36 

42.13, 73 
41.86 77 
41.57 a 
41.26 32 
40.94 

40.63 3" 
40.33 3° 
40.04 no 
39-78 © 3 


39-55 
39.36 |? 
39.22 ‘4 
39.14 
39.12 


oI . 
39.29 | 40.0 7 
39.49 - 
39-76 77 
40.10 0, 


go.06 #6! 32.0 
41.46 5° | 32.0 
41.99 io 32.6 13 
2. 33. 
42.53 33 | 33-9 19 


2 27 


379 


Kt Argas. 
Mag. 2.8 


Right 
Ascension. 


h m 


10 43 


8 
1.76 
2.13 
2.44 
2.70 
2.90 


3.03 
3.10 7 
3.11 

3.07 * 
2.98 ? 


Declina- 
tion S. 





— 48 57 
21.9 

25.0 37 
28.3 33 
31.8 35 


36 
35-4 36 


39.0 

45.8 33 
48.8 ° 
51.6 14 


rr rr rr a rr rr i rr ne 


Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy 6, De 6 





2.276 
50*.959 
~-0.02 

0.4 


-2.045 
20’'.26 


-0.13 
+0.3 


1.168 


+0.0!1 
-0.4 


+0.604 


1°.843 867'.98 


+0.04 
+0.3 


[Eph 13] 


43.06 | 35.8 
43-56 i | 38.2 “ 
44.02 *°\ ar.1 79 
1.955 -1.679 
40°.95§1 36°'.99 
-0.01 -O.11 
-0.4 +0.3 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


APPARENT PLACES OF STARS, 1913. 










































L Leonis v Hydre. 46 Leonis Minoris. 
Mag. 5.3 Mag. 3.3 Mag. 3.9 
Declina- Right Declina- Right Declina- 
.| tionN Ascension. |_ tion S. scension. tion N. 
° ? e rd bh m °o td 
+10 59 —15 44] 10 48 |+34 40 
oF oe 8 oa 
77g 12.275] 28.40%| sai ® 
oa | 70-4 a 14.8 as 28.72 . 53-8 3 
19 | 75:2 17.3 35] 29.00 | 53-9, 
14 74.1 6 3 19.6 - 29.22 17 54-3 M 
73-5 21.7 129.39 | 55-1 
5 | 73-2 ° 23.6 ° 29.50 6 56.2 3 
773-1 | 25-3 V4 29.50 © 1 57:5 5 
3 73.2 3 26.7 ” 29.56 4 59-0 1s 
, 27. 29.52 , 
73-5 3 27.9 ** 129.52 § | 60.5 18 
74.0 28.8 29.44 62.0 
8 6 
74.6 ¢ 29.4 29.34 1° | 63.4 14 
75:2 29.8 7] 29-21 14 64.7 7 
75.8 6 29:9 : 29-07 15 65.8 9 
76.4 29. 3 28.92 14 66.7 6 
Slt s 8 290 5| 28.65 13 | ere > 
19.2142.35 ?|78.0 9% 28.3 7128.53 '7| 67.6 ° 
29.21 42.27 . 78.4 * 27.4 9128.42 7'] 67.4 7 
July 9.2] 42.21 , 78.7 ° 26.3 - 28.33 ° 66.9 ° 
19.1] 42.17 78.9 25.2 28.26 66.1 
29.1] 42.14 2/789 ° 24.0 '7]| 28.22 +] 65.0 ** 
Aug. 8.1142.14 °| 78.8 * 22.7 13] 28.21 *| 63.7 'S 
18.0] 42.16 7/785 3 21.5 '2| 28.22 '| 62.1 7 
28.0] 42.21 ° 78.1 ‘ 20.4 _ 28.26 ; 60.3 =. 
Sept. 7.0] 42.29 77.5 19.4 28.34 8. 
17.0] 42.40 ''| 76.7 ® 18.6 ®128.46 1? 265 21 
26.91 42.54 **| 75.7 *° 18.1 5128.62 7°! 53.9 23 
Oct. 6.9] 42.71 i 74.5 - 17.9 2} 28.82 2°| 51.5 24 
16.9] 42.92 73.0 18.1 7] 29.06 74] 49.0 75 
; _° 713. 86 ? 27 49 25 
26.9] 43.1 ; 18. 29.33 6. 
Nov. 5.8] 43-45 st 69.5 . 19.5 2129.64 3" 440 75 
15.8} 43.76 9! | 67.5 ° 20.8 131 29.99 35 | 41.6 74 
25.8] 44.09 39 | 65.4 77 22.5 171 30.36 37 | 39.3 73 
Dec. 5.7] 44.43 24 | 63.3 7! 242 2°] so70 39] oe 2t 
; 43 35 | 63-3 2 | 4:5 32] 3075 15 | 37-2 12 
15.71 44.78 61.2 26. 1.1 . 
25.7] 45.12 34 59.2“ 23.36 34| 59.4 34 1 sa 39 aa 14 
35-7] 45-44 97 | 57-4 ' 32 | 31.6 751 31.91 37| 33.1 1° 
7 | 45- | 57: 31.6 31.91 33-1 
Sec 6, Tan 6 1.019 +0.194 5.806 -5.719 1.039 —0.282 1.216 +0.692 
Mean Place 41*.160 80/'.70 _ 58*.640 52’’.70 19°.858 16/'.54 27*.019 63’'.16 
D’ya, Dwa 0.00 +0.01 —0.0§ —0.36 0.00 —0.02 40.01 40.04 . 
Dy 6, Dud 0.4 +0.3 -O.4 +0.3 -0.4 +0.3 0.4 +0.3 
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Jan. 0.7 
10.6 
20.6 
30.6 

9.6 


19.5 
~ 1.5 
11.5 
21.5 


31.4 


10.4 
20.4 
30.3 
May 10.3 
20.3 


30.3 
June 9.2 

19.2] 

29.2 
July 9.2 


19.1 
29.1 
Aug. 8.1 
18.0 
28.0 


Sept. 7.0 
17.0 
26.9 
Oct. 6.9 
16.9 


Feb. 


Apr. 


26.9 
Nov. 5.8 
15.8 
25.8 
Dec. 5.7 


15-7 

25-7 

35:7 
Sec 6, Tan 6 
Mean Place 
D’ya, Dwa 
Dy é, Do 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


54 Loonis. 


Mag. 


A 0 0 


“Nf WH m= WG 





1,105 
54°.306 
0.00 
-0.4 


° | 42-7 


9] 48.0 


4.5 





Declina- 
tion N. 





+25 12 
44-7 | 
43-5 


42.3 
42.2 
42.4 
42.9 ° 


wD mm gf O68 WD 


>| 43-7 
3 | 447 
45.8 


10 
Il 
Il 


46.9 


Il 
Il 
10 


49.1 
50.1 


59-9 


51.5 
91.9 
52.2 
52.3 
52.1 


O17 
51.1 
59-3 
49-3 
48.0 


46.5 
44.9 
43-1 
4l.t 
21 
39-0 22 
36.8 
34-5 °° 
32.2 79 


aon FN KWH On co 


= 
eo) 


13 
15 


16 
18 
20 


21 
27.8 19 


25-9 
24.2 °°! 


| 22.8 14 


+0.471 
50/'.57 

+0.03 

+0. 3 









Right 
Ascension. 


h m 
Io §2 


8 
40.18 
40.51 33 
40.80 79 
41.05 °° 
41.25 
41.39 
41.48 
41.52 
41.51 
41.46 


41.38 
41.27 
41.14 
41.00 
40.85 


40.70 
40.55 
40.40 
40.26 
40.13 


40.02 
39-94 
39.89 
39.87 
39.88 


39-93 
40.02 
40.16 | 
40.35 3 
40.58 3 
40.86 
41.18 93? 
41.53 3 
41.91 
2.30 
42.3 30 


2.6 
43.07 
43.42 

1.247 
39°-923 
-0.0!I 

-~0.4 


COtn me fh OO 


5 
2 
I 
3 
9 
4 































































































































































+0.3 
[Eph 13] 


Declina- 
tion S. 


Groombridge 1706. 
Mag. 6.3 


h m 
IO §3 
8 


7-09 


8.23 "14 
23 102 


86 
69 
49 


28 


9.25 
10.11 
10.80 


11.29 
11.57 
11.63 
11.48 
II.15 


I 


10.65 
10.00 
9.24 
8.40 
7-52 
6.63 
5:75 
4.91 
4.14 
3.46 
2.89 
2.44 
2.11 
1.92 
1.88 


1.99 
2.25 
2.67 
3-24 
3.96 7 
4.81 
5-79 


8.05 


10.53 
11.76 '? 


12.94 '7 
4.904 
1°.693 

+0.04 
~0.4 
















+78 13 


6 


5 29 
33 74:3 


50 
65 
76 
84 
88 
89 
88 
84 


77 
68 


57 24 


35.0 


8) 
| 35-2 
+4.801 
71/'.48 
+0.31 
+0.3 


3} 34.8 7 


377 
@ Crateris. 
Mag. 4.2 
Right Declinas 
Ascension. | _ tion S. 
h m o td 
10 55 |—17 50 
8 ve 
32.39 | O4 
32.70 . 3.0 ° 
sa22 4 B13 
33-41 '9| 10.5 *4 
oT" 14 "23 
33-55 12.8 
33-64 °| 14.9 14 
33-69 : 16.7 6 
33:70 3 15.3 13 
33.67 3) 19.6 (3 
5354 [203 ? 
33.44 *°| 21.8 5 
33-34 °°| 221 3 
Dees 5: ‘0 
33-23 || 22.0 | 
seer tt ang 5 
32.90 ''| 20.6 7 
32.80 '°} 19.7 9 
80 "| 19.7 2. 
32.72 , 18.7 7 
32.66 17.6 
32.61 >| 16.4 - 
32.58 3 15.1 3 
32.58 ; 13.8 DD 
32.60 5 12.6 a 
32.65 11.5 
9 9 
74 2) 108 2 
33-04 '71 9.7 3 
33.25 27| 9.7 ° 
24 4 
33-49 10.1 
28 8 
34.08 3*| gar 
34-41 33) 13.7 7° 
34-75 21) 15.6 0? 
10 17.8 
FO a4 34 202 io 
35-77 °° | 22.7 79 
1.051 -0.322 
32".054 711.65 _ 
0.00  -0.02 
~0.4 +0.3 
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- —— Ss ee 





















































ff Urse Majoris. {| @ Urss Majoris. xX Leonis. 
Mean colar Mag. 2.4 Mag. 2.0 Mag 4.7 
ate. | 7 — 
Right —§ Declina- Right Declina- Right Declina- Right | Declina- 
Ascension. tion N. ] Ascension. tion N. | Ascension. tion N. [ Ascension. | tion N. 
m ° é h m ° a o e 
10 56 |+56 50] 10 58 |+62 12 + 748 
” 8 ae ee 
37.81 43.1 24.36 61.2 22.9 
38.31 35 |43:2 6] 24-92 , 61.4 , a 21.0 6 
38.76 39 43.8 - 25-43 44 62.1 13 oa. 9-4 14 
59-15 31 44-9 ts 25: 7 36 3-4 3 reo - 
39.4 4 46.4 t9 26.23 7 5.2 16.9“, 
6 8. 26.50 67. 16.1 
7084 5 50.5 22 36.67 7 ba 24 15.6 > 
39.91 7|52.9 741 26.74 7| 72.3 7° 15.3 3 
39.90 7155.3 241 26.72 7) 74.9 2° 15.2 | 
39.83 | 4| 97-7 93 26.62 17 | 774 94 15-4 
Apr. 10.4] 5.88 , 56.4 39.69 ; 60.0 20 26.45 24 79.8 - 15.7 4 
20.4] 5.81 56.6 39.50 62.0 26.22 81.9 16.1 
30.41 5-73 ° | 57.0 4139.27 73| 63.7 17] 25.94 78 | 83.7 18 16.6 5 
May 10.3] 5-64 2 57-5 >] 39.02 °? | 65.0 0 25.63 3 85.1 5 17.2 ; 
20.3] 5-54 |. 58.0 38.76 2 66.0 25.30 33 86.0 17.8 6 
30.3] 5-44 58.5 38.49 66.5 24.97 86.4 18.4 
June 9.2] 5.34 *° | 59. 38.23 i 66.5 t 24.65 ar 86.4 5 19.0 : 
19.2] 5-25 37.99 > oO. 3 24-34 °8 85:9 1D 19.5 5 
. I ; . 24. , 20.0 
; 29.2 ed 37-77 19 Seer - 24 2 4 4 
July 9.2] 5. 37-58 - | 64.0 © 123-82 ° | 83-5 73 20.4 3 
37.42 62.4 23.62 81.7 20.7 
37.31 '' | 60.4 ° 23.46 ° 79.5 - 20.9 : 
37.24 ; 58.0 nt 23.35 °. 76.9 °. 21.0 | 
37-21 ~|55.4 9,1 23-30 °| 74.1 31 20.9 | 
37.23 3 52.6 30 23.31 7 71.0 32 20.7 4 
37.31 49.6 23.38 67.8 20.3 
37-44 13] 46.4 32] 23.52 °*| 64.5 33 19.7 0 
37.63 25 | 43.2 32 23-73 33! 61.1 34 18.8 _ 
37.88 51 40-0 92 | 24.01 7 | 57-7 3 17-7 1) 
4 38.18 36 ' 36.8 3 24.35 40 54.4 - 16.4 6 
38.54 33-74. 24-75 st 14.8 
38.96 4? : 30.9 78] 25.22 47 | 48.4 “ 13.0 '8 
39.42 4°! 28.3 29ba5.75 53) 45.8 7 11.1 79 
.@) 22 2 2!I 
39.92 °°: 26.1 7726.32 97 | 43.5 73 9.0 
40.45 53! 24.2 191 26.91 59] 41.7 ° 6.8 7? 
“T." 54 a 14] 7 6% 41. 13 6 22 
40.99 22. 27.52 40.4 4. 
41.52 53. 22.0 3} 28.13 ° 39.7 7 2.5 7" 
42.04 97: 21.7 3128.71 9° 130.6 | 0.6 '9 
Sec 6, Tan 6 1.828 +1.§31 2.145  +1.898 1.009 +0.137 
Mean Place 36°.032 56/’.40 22°.218 75’'.30 31°.821 24°’ os 
Dy a, Dwa +0.01 +0.10 +0.01 +0.12 0.00 +0.01 
Dy 6, Dw 6 -0.4 +0.3 -0.4 +0.3 -O.4 +0.3 
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p* Leonis.  Ursse Majoris. fi Crateris. 
Mag. 57 Mag. 3.2 Mag. 4.5 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. §| Ascension. | tion N. | Ascension. | tion S. | Ascension. | tion N. 
h m °° o h m o- 
Ir 2 i+ 225 —22 20] II 9g | +2059 
8 oe oe 8 ae 
28.47 41.8 54.5 29.70 56.2 
28.78 31 | 39.8 7° 57.1 2°] 30.03 33] 54.8 14 


791 59.8 °7 | 30.33 3° | 53-7 * 
62.5 771 30.60 77 | 52.9 
65.2 771 30.83 73] 52.5 4 


67.7 31.00 52.4 





ep Il 9 9 23 12 3 
29.77 «6 32.8 6 70.0 (7 [31-12 (3 | 52-7 ; 
29.83 32.2 72.1 || 31-20 53.2 
29.85 : 31.8 ; 73.9 6 31.23 3 53.9 , 
29.84 4 31.7 ° 75.5 13 31.22 4 54.8 0 
29.80 31.7 76.8 31.18 55.8 
29.73 ; 31.9 ; 77.8 - 31.11 ; 56.8 re 
29.65 9 32.2 4 78.5 5 31.02 © 57.8 10 
29.56 0 32.6 5 79-0 5130.92 58.8 9 
29.46 10 | 33° 5 79.2 : 30.81 rr} 97 7 
29.36 33.6 79.1 30.70 60.4 
29.26 *°| 34.2 . 78.7 ‘ 30.59 - 61.0 ° 
29.17 34-8 2 78.1 °130.49 °°} 61.4 ; 
29.09 || 35-4 77.2 2 30.40 61.6 * 
29.02 7| 35.9 : 76.2 | 30-32 , 61.6 | 
28.96 36.4 75.0 30.25 61.4 
28.92 ‘ 36.8 ; 73.7 a 30.20 ° 61.0 ; 
eed | 37:1 3 72.3 14 30 e 5 60.4 3 

gO 3 37-4 0-9 4 30-19 3} 59-9 1 
28.93 6 | 37:5 | 69.5 13 30.20 ; 58.6 12 
2908 9| 371 3 67.1 1+] 30.34 9| 36.0 14 
29:20 | 36.5 3 | 00.2 6 30.46 6 S44 3 
9-3 19 35:7 |, 50 9002 5 | 979 a6 
29.55 23 34.6 3 65.4 ; 30.82 33 50.6 3D 
29.78 33.3 65.5 131.05 | 48.4 
30.04 40. 37 - 66.0 2 31.32 i 46.1 i 
30.34 29.9 67.0 31.63 43.8 


25.8] 30.66 33 27.9 im 
| 
Dec. 5.8] 30.99 34 | 25.8 - 


15.71 31.33 23.6 
25.7] 31.67 94} 21.4 7? 


68.4 '41 31.96 s AI.5 “3 
g | 70-2 2 | 32-31 22 | 39-3 


21 
72.3 32.67 37.2 
5| 74.7 241 33.02 39] 35.3 °° 





6 16 
35-7 | 32.00 99 | 19.3 77 77-3 °° | 33-37 °° | 33-7 
Sec 6, Tan 6 1.001 +0.042 0.411 1.071 +0.384 
Mean Place | 28*.001 41/'.26 62/'.89 29°.043 61/'.82 
D’y a, Dea 0.00 0.00 0.03 0.00 +0.02 
Dy 6, Do 6 0.4 +0.2 +0.2 -0.4 +0. 2 
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Mean Solar 
Date. 


Jan. 0.7 
10.7 
20.6 
30.6 


Feb. 9.6 


19.6 
. 105 
11.5 
21.5 


31-4 


10.4 
20.4 
30.4 
May 10.3 
20.3 


30.3 
June 9.3 
19.2 
29.2 
July 9.2 


19.1 
29.1 
Aug. 8.1 
18.1 
28.0 


Apr. 


Sept. 7.0 
17.0 
27.0 
Oct. 
16.9 


26.9 
Nov. 5.8 
15.8 
25.8 
Dec. 5.8 


15-7 
25:7 


35-7| 


Sec 6, Tan 6 
Mean Place 
D’y a, Dea 
Dy é, Dw 6 


6.9] 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Leonis. 
Mag. 3.4 
Right Declina- 

sion. | tion N. 
h m °o c 
II 9g {+15 53 
8 ae 
1.1 , 
41.47 33] 732 17 
41.76 79| 71.9 13 
42.02 ?°| 70.9 *° 
02 9 | 709° 
42.24 1° | 70.2 ° 
42.41 | 69.9 ; 
2. . 
4260 , 700 1 
ies 704 | 
63 || 71.0 5 
42.59 ; 71.8 3 
42.52 5 72.6 9 
42.44 °| 73.5 
9 8 
e327 
25 11/750 7 
atl 
41.94 10/768 5 
41.85 9177.1 ; 
41.78 7177.3 © 
an 5 773 2 
41.67 5) 77.1 
3 3 
4164 °/763. 5 
67 3175.6 7 
41.67 3|75.6 7 
41.72 | 74.7 
8 II 
tige | p22 ' 
42.07 '5| 70.6 16 
19 17 
42.26 4 68.9 19 
1249 [19 
43.06 3° 62.7 22 
43.39 5° | 60.5 *? 
43-73 xs 58.3 °° 
.08 6.1 
44.43 35 34.1 3 
44.77 34) 52.3 * 
1.040 +0.285 
40°.558 787.92 _ 
0.00 +0.02 
-0.4 +0.2 


Vv Ursee Majoris. 
Mag. 3.7 


Right 
Ascension. 


8 
47.85 
48.22 >! 
48.55 39 
48.84 79 
49.09 °° 


Oo 
49.29 
49.43 
49.51 
49.54 
49.53 


49.48 . 
49.40 
49.29 
49.17 
49.04 


48.90 
48.76 
48.63 
48.52 
48.42 


48.33 
48.26 
48.22 
48.21 


48.23 


48.28 
48.36 
48.48 *? 
48.64 ° 
48.85 25 


49.10 
49.39 °° 
49.71 9 
50.06 2 
O. 
50.44 
50.83 
51.22 
51.60 3° 
1.200 
47°.005 


0.00 
—0.4 


oq 
wm mt & 0 fh 


CGowmwNm A A OO 


Declina- 
tion N. 


40.5 
38.9 16 
37.6 13 


+0.664 
69/'.20 
+0.04 
+0.2 
[Eph 13] 


éO Crateris. 
Mag. 3.8 


Right 


Ve) 
Oo 
wa 
C60 @WA HS OW"! WB 


$ 


a 
fe) 


1.032 


-— 
Re Ne A NY OO O 


Declina- 
tion S. 


“0.255 


59°.386 277'.32 


0.00 
0.4 


—0.02 
+0.2 





Oo Leonis. 
Mag. 4.1 
Right 
Ascension. 
h m 
II I 9 
8 
39.52 ; 
39.84 3° | 79.6 70 
40.13 791 77.9 7 
40.38 75 TS 
40.60 22 I2 
17 9 
40.77 
40.89 - 73.6 7 
40.97 | 73-2 4 
41.01 ; 73-1! 
41.01 0173.2? 
40.98 | 73-4 
40.92 °| 73.8 + 
40.85 7174.3 > 
40.77 | 749 & 
40.68 9) 75.5 © 
40.58 76.1 
40.48 '°| 76.7 © 
40.39 ° 77-2 ° 
40.30 9) 77.7 ° 
40.23 © 78.2 1 
40.17 78.6 
40.12 5} 78.8 7 
40.09 3| 78.9 * 
40.08 : 78.9 i 
0.10 8. 
4 4 79.7 3 
40.14 || 784 | 
40.21 ’| 77.8 
40.32 1" | 77.0 8 
15 10 
40.47 3 76.0 3 
40.65 - || 74-7 15 
40.87 73.2 
41.12 79] a4,5 17 
41.41 79} 69.6 '9 
41.73 33 | 67.5 <' 
2.06 93 | 65.3 77 
42.06 31 | 65-3 7 
42.40 | 63.1 | 
42.74 34 | 61.0 7" 
43.08 34 | 58.9 7 
1.006 +0.114 
39°.080 82’'.90 
0.00 +0.01 
~0.4 +0.2 


Mean Solar 
Date. 


Jan. 0.7 
10.7 
20.6 
30.6 


9.6 
19.6 
1.5 
11.5 
21.5 
31.4 


10.4 
20.4 
30.4 
May 10.3 
20.3 


39-3 
June 9.3 

19.2 

29.2 
July 9. 


19.1 
29.1 
Aug. 8.1 
18.1 
28.0 


Sept. 7.0 
17.0 
27.0 
6.9 
16. 


26.9 
Nov. 5.8 
15.8 
25.8 
Dec. 5.8 


1§-7 
25-7 
35-7 
Sec 6, Tan 6 
Mean Place 
D’y a, Dwa 
Dy é, Du 8 


Feb. 


Mar. 


Apr. 


Oct. 





APPARENT PLACES OF STARS, 1913. 
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7% Centauri. 


Right 
Ascension. 


h 
II 
$s 
2.04 
2.47 
2.85 
3.18 


3-45 


3.65 
3-78 
3.85 
3.86 
3.81 


3-71 
3-57 
3.40 
3.20 
2.98 


2.74 


2.49 
2.25 


2.01 
1.78 


1.57 
1.39 
1.24 


1.13 
1.08 


1.08 


1.14 
1.27 
1.47 
1.73 


2.05 


2.43 
2.86 


3-33 
3.82 
4.31 
4-79 


m 


17 


43 
38 
33 
27 
20 


5°25 


1.702 
2°.095 
—0.01 
—0.4 


Mag. 4.3 


Declina- 
tion S. 


° a 


—54 0 


os 


60.4 

57-9 3 
55:5 4, 
ap: 18 
51. 13 


50.3 
49-5 
49-3 4 
49.7 


10 


59-7 | 5 
52.2 
54-3 -- 
56.9 
—1.377 
50/'.82 


~0.09 . 
+0.2 


8 
2 





2 Leonis. 
Mag. 4.0 


Right 
Ascension. 


h m 
II 19 


8 
23.84 
24.17 


1.019 





Declina- 
tion N. 





°o e 


+1Ir Oo 


oe 


+0.194 


_ 23°.377__30"'.94 | 


0.00 
-0.4 





+0.0I 
+0.2 
[Eph 13] 


t Leonis. 
Mag. 5.2 


| Declina- 


Right 
i tion N. 


Ascension. 


h m °o , 


II 23 I+ 3 19 








s | ve 
28.18 67.4 
28.50 3? | 65.3 7! 
28.79 79 | 63.4 °? 
29.05 °° 61.8 7 
29.27 - 60.4 tT 
29.44 | 59.3 
29.57 ~ 58.4 
29.66 ?| 57.8 
29.71 57:5 
29.72 "| 57.4 

57°5 


29.70 
29.65 57-7 
29.58 58.1 
29.50 58.6 
29.41 59.1 

59-7 


29.32 
60.3 





~~ «OW AW 


5 
I 
2 


OO Wr wH 


bat 
0 


29.22 
29.13 60.9 
29.04 61.4 

61.9 


28.96 


28.89 
28.84 
28.81 
28.80 
28.81 


28.84 
28.90 62.6 
29.00 *° | 62.0 
29.14 +4) 61.1 
29.32 a | 60.0 14 
| 
29.54 25 58.6 ; 
7p 28579 
30.38 37 53.2 2 
30.71 33 | 51.0 
71 3° | St. 


31.06 | 48.8 
31.40 34 | 46.6 7? 


I 


62.4 
62.8 
63.1 
63.2 
63.2 


YN O = GW fe CA Cn ON Aan & WN 


63.0 


Oo wm et ~~ “1 00 0 


4 
6 
9 
I 


6 
8 
oO 
22 
22 


31.73 93 | 44.5 7 


1.002 
27°.813 


0.00 
0.4 


+0.058 
67'’.91 
0.00 
+0.2 
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A. Draconis. 
Mag. 4.1 


Right 
Ascension. 


h m 
II 2 


8 
17.87 
18.61 a 
19.30 <. 
19.91 51 
20.42 *0 
20.82 
21.10 2° 
21.25 * 
21.28 9 
21.19 9 


20.99 
20.70 2 
20.34 3 

19.92 16 
19.46 48 


18.98 
18.50 48 
18.03 47 
17.58 45 
17.16 a7 


16.79 
16.48 37 
16.23 79 
16.06 */ 


15.97 ? 


15.96 
16.03 7 
16.19 56 
16.45 6 
16.81 3 
45 
17.26 
17.80 54 
18.41 
1989 
19. 
9.93 74 
20.60 
21.37 
22.13 


2.897 


ro) = ~~ fo 


Declina- 
tion N. 





+69 48 
24.2 
24.3 7 
25.0 
26.3 
28.1 


30.3 
32.9 
35-7 
38.5 
41.3 


44.0 
49.4 
48.4 
50.1 
51.3 


52.0 
§2.2 
51.8 
50.9 ? 
49.6 


47.8 
45-5 
42.8 
39-9 
36.7 
33-3 
29.7 
26.0 
22.3 
18.7 


15-3 
12.1 


3.2 
2.3 ? 


2.0 3 


+2.719 


15°.244 40/'.95 


+0.01 
-0.4 


+0.18 
+0.1 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





A Centauri. 
Mag. 3.3 










Declina- 


Right 
Ascension. tion S. 


Right Declina- 
Ascension. tion S. 





mm Go OG CO m 





Go 
eo) 
Ve) 
oo 
NOnFA NOUowwo CO WAS 
On 
ONFPAMN HAADAA Ahw wb = 





nwo Adm w 






33-47 34 
3-971 ~3.843 







1.171 —1.924 
















Sec 6, Tan 6 1.000 

Mean Place | 43°.219 34'7.36 | 45°.642 78’'.19 | 29°.655 35’’.88 | 39%.922 53/’.71 
Dy, Dea 0.00 -0.04 —O0.01 0.13 0.00 0.00 -O.01 ~0.25 
Dy 6, Du -0.4 +0.1 -0.4 +0.1 -0.4 +0. 1 0.4 +0. 1 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


— —— 














3 Draconis. © Crateris. XY Urs Majoris. fi Leonis. 
Mag. 5.5 Mag. 4.9 Mag. 3.8 Mag. 2.2 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. tion S. § Ascension. | tion N. | Ascension. | tion N. 
hb m o ° h m o 4 h m o ¢ h m o ° 
Il 37 (+6712) 11 40 |-17 518 Ir 41 [+48 15] It 44 [+15 3 
8 oe 8 ve 8 oe 8 oF 
0.0 8.0 |[2I.1 2 28. 28.2 . 25.1 
40.73 o 78 ; 3148 °8 26 i 2020 * 27.4 ° 3B a4 “ 233 re 
41.37 3) 78.4 . 21.79 7 60.1 i 29.62 ‘ 27.2 ° 38.43 a 21.8 '° 
41.94 48 79.5 164 22 06 24 , 62.6 14 29.99 3 38.71 14 20.6 9 
42.42 30 81.1 a1) 22°29 19 65.0 - . 3 38.95 35 | 197 5 
42.81 83.2 22.48 67.2 39.15 19.2 
43.09 7°| 85.624] 22.63 '5| 69.3 7! 39.31 | 19.0 7 
43.26 7) 88.3 771 22.73 1°} 71.2 9 39.42 - 19.1 7 
43.32 °| or 17 22.79 ; 72.8 7 39.48 3 | 195 ; 
43.27 14 93 ae 22.82 74.2 7 39-51 5} 201 | 
43.13 96.6 [22.81 75.3 39.50 20.9 
42.90 “3 99.0 “4 22.77 ‘ 76.2 39.47 21.8 9 
42.60 3° |101.2 3) 22-71 - | 76.8 39.41 22.7 9 
42.25 0 103.0 1 22.64 ; 77.2 4 39.34 ; 23.6 3 
41.86 41 pOt3 Gf 22-55 16 | 77:3, 39-25 7 | 24-4 . 
41.45 |105.2 122.45  |77.2 39.15 | 25.2 
41.03 + 105.6 ‘ 22.35 _ 76.9 > 71 39.05 . 25.9 ; 
40.61 47 105.5 *]22.25 '°| 76.4 ° 38.95 26.5 
40.21 4° 104.8 7 22.15 1°} 75.8 ; 38.85 '°| 27.0 5 
39.84 x3 103.6 © | 22.05 - 75-0 | 38.76 5 27.3 ° 
39-51 || [102.0 21.96 74-1, 38.68 , 27-4 
39.22 in 99.9 °° | 21.89 ; 73-0 7 38.61 27.3 | 
38.99 97.4 ° 21.83 °| 71.9 38.56 >| 27.1 
38.81 7 94.6 2 21.79 $ 70.8 - 38.53 ° 26.7 ; 
38.70 3 gI 535 21.77 | 69.7 0 38.52 26.0 9 
38.67 88.2 21.78 68.7 38.53 25.1 
38.71 4] 84.7 °° 21.83 ° 67.8 38.57 4 24.0 - 
38.83 17] 81.1 °°} 21.91 ° | 67.2 38.65 °| 22.7 13 
39.04 29 77.4 sy 22.03 i 66.8 ‘ 38.77 - 21.2 ° 
39.33 38 73-7, 22.20 ar 66.7 3 38.92 30 | 19°4 26 
39.71 70.2 22.41 67.0 39.12 17.4 
40.17 4°| 66.9 33] 22.66 75| 67.6 © 39.36 . 15.3 - 
40.71 4 63.9 . 22.95 ad 68.6 0 39.63 7 13.1 3 
41.31 (| 61.3 | 23.27.91 70.0 - 39.94 33 10 8 5 
41.96 6 59.1 7 23.61 35 71.7 ao 40.27 35 4 23 
42.65 57-4 23.96 73.7 40.62 6.1 
43-35 (| $6.3 °1| 24.31 2175.9 77 40.97 x 3-9 ‘9 
44.04 -9| 55.8 ° 24.66 35) 78.3 74 41.31 2.0 
2.583 +2.381 1.051 —0.322 1.036  +0.269 
37°.goo 95''.26 21°.078 61/'.23 _27*.729 42/758 37°.403 30''.40 
+0.01 +0.16 0.00 -0.02 } 0.00 +0.07 0.00 +0.02 
0.4 +0.1 -0.4 +0.1 -0.4 +0. 1 -0.4 +0.1 
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384 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
A Virginis. Groombridge 1830. | jy Urse Majoris. 1 Virginis. 
Mean Solar Mag. 3.8 Mag. 6.5 Mag. 2.5 Mag. 4.6 
Date. — —,  — —- - | : 
™ Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. tion N. | Ascension. | tion N. § Ascension. | tion N. 
h ° , h ° ’ h ° ’ h m ° a 
It 46 +214] 11 47 +38 I9f it 49 +54 10] 11 56 1+ 7 5 
8s oe oe 8 oe? 
Jan. 0.7] 10.03 77-3 , 158 ‘86 82. 9 16. "84 26.6 25.10 54-9 
10.7} 10.36 33 | 75.2 °? | 59.26 * | 81.6 '9}.17.34 501 25.9 7]25.43 39] 52.9 *0 
20.7 10.67 3 3t | 73.2 ? - 59.64 3° | 80.8 ®}17.80 4°| 25.8 ™]25.74 3%] 51.1 6 
30.6] 10.95 7" | 71.4 *° 159.98 34| 80.5 3118.22 4? | 26.3 °| 3628 79 | 49.5 
Feb. 9.6] 11.19 ? : 69.9 * 60.28 os 80.6 ‘ 18. 58 ° 36 27.3 | 26.28 = 48.2 5 
19.6] 11. 39 | [687° “| 60.53 81.2 18. 88 88 26.49 47.3 
Mar. 1.5111.54 | > | 67.8 91 60.72 *9| 82.2 Th ro.11 73 288 26.65 '°| 46.6 7 
11.5} 11.65 **|67.1 7160.86 “ 83.5 3119.26 75 | 32.8 77] 26.77 771 46.2 * 
21.5111.72 7|66.7 *160.94 °|85.0 5] 19.34 ° | 35.2 741 26.84 46.1 * 
31.5] 11.75 3 66.5 : 60.97 ; 86.7 07 19.35 ; 37-7 3 26.88 4 46.3 ; 
Apr. 10.4] 11.75 66.6 60.96 88.4 19.30 40.1 3) 26-89 46.6 
20.4111.72 3|66.8 7160.91 ° 90.1 - 19.19 **} 42.4 7526.87 7| 47.0 ; 
30.4111.67 5167.1 3160.83 91.7 7°] 19.03 7°|-44.5 7! | 26.83 : 47.6 
May 10.4] 11.61 °|67.5 4160.72 ™|93.1 '4118.84 19] 46.4 19] 26.77 3 | 48-3 7 
20.3] 11.53 ° 68.0 ° 60.60 - 94.3 9 18.63 ° ar 5 (479 26.69 | 49.0 ; 
30.3) 11.45 68.6 60.47 95.2 18.40 49.0 26.61 49.7 
June 9.3]11.36 9] 69.2 e 60.33 '4}95.8 °118.16 74! 49.7 7}26.52 9] 50.3 
19.2]11.27 9 | 69.8 , | 60-19 4196.1 3117.93 73| 49.9 7126.43 9} 50.9 6 
29.2}11.18 9/70.4 °} 60.05 '4|96.0 [17.70 75} 49.7 7}26.34 9] 51.5 
July 9.2] 11.10 ; 70.9 ° 59.93 " 95.6 3 17.48 °° 22 49.0 | ’ 26.25 52.0 
19.2} 11.02 71.4 59.82 94.8 17.28 47.9 26.17 52.4 
29.1110.95 7|71.8 *159.73 : 93.7 -' 117.11 77 | 46.4 ‘5126.09 , 52.6 ? 
Aug. 8.1110.90 5|72.1 3159.65 ~|92.3 "4116.97 '4| 44.5 '9] 26.03 52.7 * 
18.1] 10.87 ° 72.3 : 59.60 5 90.6 77 16.86 7 42.2 . 25.99 4 52.6 , 
28.1 | 10.86 2|72:3 | 59.58 ; 88.6 23 16.79 ; 39.6 3g | 25°97 | 52-4 4 
Sept. 7.0] 10.88 72.2 59.59 86.3 16.77 36.8 25.97 52.0 . 
17.0] 10.92 *|71.9 59.63 4+/83.7 7°116.80 3) 33.7 3'] 26.00 3] 51.4 
27.0] 11.00 3) 71.3 5 | 59-72 9 837 16.88 *) 30.4 33}26.07 7| 50.6 8 
Oct. 6.9] 11.12 5 70.5 159-85 3 78.1 x0 17.02 4 27.1 3 26.18 4 49.5 3 
16.9] 11. 27 | 69.4 3 60.03 1 75.1 31 17.22 36 23.7 34 26.32 19 48.2 6 
26.9] 11.47 68.1 60.26 72.0 17.48 20.3 26.51 46.6 
Nov. 5.9] 11.71 24| 66.5 '°1 60.53 27 | 68.9 31]. 17.80 3? | 17.0 33 | 26.74 6 44.8 18 
15.8111.98 77 | 64.7 1] 60.85 3? | 65.9 3°} 18. 17 3 y 13.9 31} 27. 00 ° 2°! 42.8 7° 
25.8] 12.28 3 62.7 - 61.20 so 63.0 7 18.59 4 ‘ In.1 os 27.29 7 32 40.7 i 
Dec. 5.8] 12.61 Ma 60.6 - 61.59 re 60.3 | 19. O54 8.6 oo | 27° 61 3 34 38.4 23 
15.8] 12.95 58.4 62.00 57-9 19. 54. 6.6 27.95 36.1 
25.71 13.29 394 | 56.1 3 62.41 47 | 55.9 "6 20.04 ° ° 5.0 7°] 28.30 35} 33.9 ? 
35-7 | 13-63 34 | 53.9 *” | 62.83 ** | 54.3"? ] 20.55 "| 4.0 '°] 28.64 *4| 31.8 7! 
Sec 6, Tan 6 1,001 +0.039 1.275  +0.791 1.708 +1.385 1.008 +0.124 
Mean Place 9°.810 78/'.30 §8°.139 957.31 15".673  42°".55 24°.883 58''.02 
Dy a, Dea 0.00 0.00 9.00 +0.05 0.00 +0.09 0.00 +0.01 
Dy 6, De 6 0.4 +0.1 ~0.4 +0.1 -0.4 0.0 -0.4 0.0 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


O Virginis. O Centauri. 
Mag. 4.2 . Mag. 2.9 


€ Corvi. 4 H. Draconis. 
Mag. 3.2 Mag. 5.1 


Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion N. 































Mean Solar 

Date. 7 OT 
Right Declina- Right Declina- | 
Ascension. tion N. §& Ascension. | tion S. 








ee 








—_ _—_—- - 











h m ° c h ° , e 


m h m o 7 
12 0 |J#t 912] 12 3 :—-50 14 


(2 8 |+78 
12 5 |-22 8] 12 +78 5 

8 oe s oe 
46.88 54-0 50.14 : 1.8 
47.22 ° 52.0 7°} 50.59 45! 4.2 . 
47.54 37 | 50.2 7151.00 47 | 6.9 27 


oe s 
8. 2. II. .O 
3g 10 35 5a 24 1290 19 38.8 ? 
39.43 3s 7.6 ° 14.06 ''4! 39.2 4 


ba 
oo 





47-83 i 48.7 ~ 51.37 a 9.9 32 39.73 3° 10.2 2 15.11 ° 33 40.3 - 
48.08 ("147-5 5 51.69 27 | 13% 33 39-99 © | | 12-7 24 16.03 77 42.0 | 
48.29 46.7 51.96 '16.4 40.20 15.1 16.80 44.1 
48.46 a 46.2 3452.17 - 19.8 34} 40.37 a 17.3 i 17.38 5°] 46.6 i 
48.58 2145.9 3152.32 "5 | 23.1 393] 40.50 "3 | 19.4 7117.77 29] 49.4 
48.66 °145.9 °}52.41 9! 26.3 974 40.59 9) 21.3 "9417.96 *9| 52.4 9° 
48.71 5| 46.2 3] 52 41| 29.4 3? 40.64 5| 22.9 9417 71 55.4 3° 
1} § 45 9 | 79-4 3g] 40-04 5 | 27-9 14 ‘94 4,| 59-4 29 
48.72 46.7 40.66 24.3 17.73 58.3 
48.70 ; 47.3 , 40.65 ‘ 25.4 9 17.35 - 61.1 as 
48.66 é 48.0 7 40.61 6 26.3 6 16.81 56 63.6 
+o00 7 48.7 3 40.55 7 26.9 4 16.15 76 65.7 6 
48.53 5/495 . 40.48 9 {273 21 15°39 3, 67.3 
835 2 [309-7 fo2s lara ‘1560 | 689 $ 
48.26 9|s51.5 ° 40.19 10 27.0 4112.76 7! 68.9 ° 
48.17 3 52.1 40.08 °° 26.5 ’ 11.87 52 68.4 2 
48.08 3 | 9275 3 39-97 |, 25.8 9 11.01 9 67.3 6 
48.00 52.8 39.87 24.9 10.20 65.7 
8 
47.92 || 53.0 5 39:77 "9 [23-9 1°] 9.46 74) 63.6 7" 
47.85 ’| 53.0 39.69 ~| 22.8 8.81 °9| 61.1 75 
47.80 ° 52.9 ; 39.62 y 121 8.27 a 58.2 2 
wr o | 52-6 : ¥ 7-85 29} 95°? 36 
47-78 | 52.1 7.56 | 51.5 
8 14 37 
47.81 3| 51.3 7.42 ‘4! 47.8 
6 10 oO 38 
e797 3 got ™ 78 | 401 3 
14 14 32 39 
—_ we 17 7.90 49 36.2 38 
18.29 | $60 $39 ol 324 
48.77 26 42.0 21 8 80} , "2 32 
‘a7 3° | a0 8 22 94 931 29°2 29 
49.07 32 39.8 - ; 10.77 104 22.8 74 
49.39 34 37. 23 3 11.81 20.4 19 
30.08 35 | 33.1 2 aan tt8| 73 13 
34 | 21 " 120] 2 ¢ 6 
50.42 31.0 15.31 16.6 
1.013. +0.162 4.848  +4.743 
46°.680 58’’.00 8*.259 58/'.76 
0.00 +0.01 0.00 40.32 
-0.4 0.0 ~0.4 0.0 
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Mean Solar 
Date. 


Feb. 


Mar. 


Sec 6, Tan 6 


Mean Place 


D’ya, Dea 


Dy, 6, Du 6 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 











6 Crucis. O Urs Majoris. y Corvi. 
Mag. 3.1 Mag. 3.4 Mag. 2.8 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion S. sion. | tion N. | Ascension. | tion S. 
c] a h m ° c h m ° a 
—58 15] 12 Il |+57 30] 12 11 |-17 3 
or 8 oe 8 oe 
38.3 8.76 39-9 19.67 27.0 
40.5 6 9.29 in 39.1 ° 20.01 ° 29.3 i 
43-1 9.80 5'| 38.9 7] 20.33 37 | 31.7 
46.1 33 10.27 11 | 393 ; 20.63 i 34.1 3 
. 10. 0.2 9} 20. 
| O43 5 | 4-2 14] 2089 2, | 36-4 3 
52.9 11.03 4l. 6. 21.11 38.6 
56.4 se 11.30 2 43.5 | "9 21.29 3 40.6 - 
59-9 22] 11.50 10 145-7 20| 20-42 09) 42-4 
o3-4 - 11-62 1 $0.8 28 21.51 & 44.0. 
, II. 50 21.57 ° 145.3 
32 3 2 II 
70.0 11.63 53-4 21.59 46.4 
72.9 9411.54 9 55-9 2 21.59 3 47-3. 2 
75-5 55] 11-39 12 | 58-3 2921-50 < | 47-9 
77-7 a) 11-20 9160.4 7*]}ar.51 5] 48.3 4 
79.5 tA 10.98 i 62.1 ty 21.44 : 48.5 ; 
80.9 10.73 63.4 21.36 48.5 
81.9 ‘ 10.46 ° 64.3 9} 21.27 48.3 7 
82.4 >} 10.18 °” | 64.7 ; 21.17 9° | 47-9 4 
$2.4 4) 9-9 i 64.7 | 21-97 161 47-4 5 
82.0 9.65 0 64.2 >| 20.97 1° | 46.7 
81.1 9.40 63.2 20.87 45-9 
79.8 i: 9.18 - 61.8 ‘“ 20.78 3 45.0 ? 
78.1 *7) 8.99 - 59.9 3 20.70 © | 44.1 2 
76.1 , 8.83 _ 57.6 96 20.64 43.1 
73.8 3 8.71 *, | 55.0 26 20.60 4 42.1 9 
71. 8.6 2.1 20.58 1.2 
68.7 2 86, ? 7| 49.0 3% 30.60 ? qo 8 
66.2 75 8.65 * * | 45-6 341 20.65 5139.8 © 
63.8 *41 8.75 1° | 42.1 35] 20.74 9| 39.4 4 
61.6 77] 8.92 1 38.6 35] 20.88 *4 , 
1 23 36 OS 1g [99-3 2 
59.8 9-15 | 35-0 | 21.06 | 39.5 
58.4 "41 9.45 31.5 29] 21.28 2240.1 © 
57.5 9.81 3° | 28.2 3321.54 27°] 41.0 9 
57.1 4} 10.23 a” 25.2 7 21.84 3 42.3 6 
57-3 g| 10.70 °1 | 22.5 97 | 22.17 = | 43-9 | 
5 | 58-1 II. 7 20.2 22.52 45-7 
59-5 *4] 11. 74° 3118.5 17] 22.88 3°| 47g 2! 
61.4 19 12.28 9 17.3 17} 23.23 35 23.23 °° | 50.1 73 23 
—1.617 1.862 +1.570 1.046 -0.307 
55-07 | 77-678 57.57 19°.778 31'’.82 
—-O.1I1 0.00 +0.10 0.00 —0.02 
0.0 -0.4 0.0 0.4 0.0 
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2 Canum Venat. 


Mag. 


Right 
Ascension. 


h m 
I2 I! 


8 
46.89 
‘7. 30 4" 
2B. o5 > 
48.37 ° 7 


48. 64. 
48.86 * 22 
49. 02 ° 
49.12 * 
49.17 ° 


49.18 
49.14 
49. 06 | 
48.95 ° 
48.82 3 


48. 638 
48.53 ° 
48.37 
48.21 
48. 05° 


47.90, 
47-77 

47.65 *? 
47-56 ? 
47-49 


47-46 
47.46 ; 
47.51 
47.60 9 
47-74 4 
47-93 
48.18 751 
48.47 °9 
48. 80 7 
49. 17 3 
49. 57, 
49.9 
50.40 4? 
1.328 
46°.291 


- 


7 
3 
oO 


0.00 
-0.4 


") 64 
I 





5.8 
Declina- 
tion N. 


4) 23.5 3° 
| 0.4 
117.3 3 
14.2 3! 
11.2 3° 
8.50 


20 


I 
41 16 


2.5 


40.874. 


39°".53 


+0.06 
—-O.1 
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fi Chameleontis. 7 Virginis. a’ Crucis. 20 Come. 
Mag. 4.4 Mag. 4.0 Mag. 1.6 Mag. 5.7 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. | Ascension. | tion S. [| Ascension. tion S. | Ascension. | tion N. 
| | | —— 
h m o 7 h m °° h m ° ? h om °° 
12 13 |-78 49] 12 15 |— OIL} 12 21 |-—62 36] 12 25 lor 22 
8 oe 8 oe ve 


§ 
21.34 |; 31.0 
21.70 3°) 29,1 ! 
22.04 34| 27.6 15 
22.36 37 | 26.5 5 


10.82 25.1 
12.031" 26.9 re 
13.16 on 29.3 “ 
14.18 *27) 32.2 79 


27.31 | 1.5 143.94, | 44-2 

27.65 54) 3.7 271 44.54 °°} 46.2 70 
27.97 3° | 5.8 *) | 45.09 >| 48.7 °° 
28.26 79| 7.6 1°1 45.59 5° | 51.6 79 











8 32 26 16 44 32 28 | 
so 79 5S 35 <a =| 9.2 4 46.03 ae 7 22.64 24 25.8 3 
15.7 38.9 28.74 10.6 46.40 58.2 22.88 {| 25.5 
16.34 ° 42.6 371 28.92 11.7 7 46.70 ° 61.7 *8 23.08 - 25.6 
16.72 i 46.5 39 | 29.06 “ 12.5 ~| 46.93 i 65.3 ° 23.23 ° 26.0 + 
16.93 7"| 50.4 99] 29.16 *°| 13.0 5147.08 75 | 68.9 3°] 23.34 7! | 26.7 7 
16.97 4) 54.3 39] 29.22 °113.3 3] 47.15 7) 72.4 95] 23.41 7| 27.7 7° 
ge leao” 3 I - 33] al ebe 
16.85 _|58.0 |29.25 |13.4 447.1 75.7 123.44 | 28.9. 
16.57 78) 61.5 351 29.25 9113.3 '}47.11 5| 78.8 3%] 23.44 °| 30.1 2? 
16.15 47/ 64.8 33] 20.22 3113.1 7147.00 17| 81.6 79} 23.41 3| 31.4 33 
15.60 3, 67.7 2 29.17 ° 12.7 : 46.83 iu 84.1 ~ 23.36 ° 32.7 . 
14.93 78 70.2 a 29-12 7 12.2 : 46.62 - - 17 23.29 9 33.9 _ 
14.15 72.3 29.04 11.7 46.37 7.9 23.20 35.0 
13.30 °5/ 73.9 7©128.96 8: 11.2 5146.08 79) 89.1 774 23.10 7°} 36.0 7° 
gI 10 9. 6 31! 7 10 8 
12.39 74.9 28.87 7: 10.6 6 | 45:77 | 89.8 23.00 36.8 6 
11.44 95) 75.4 5128.78 9! 10.0 <| 45-44 33/202 3122.89 '' | 37.4 
10.49 99| 75.4 °128.69 9| 9.4 °|45.11 23! 89.9 7122.78 7! 37.7 3 
93) 6 9 5 33 7 10 i 
9.56 74.8 28.60 8.9 144.78 ‘89.2 22.68 37.8 
8.67 89! 72.5 11158 52 8 | 8.4 >| 44.46 3° 88.0 6 22.58 *°| 37.6 ? 
7.86 8) 92.1 hogs 7! 8.0 4144.17 79/1 86.4 1°] 22.49 9| 37.2 4 
7O 21 6 | 3 25 20 7 7 
7.16 6| 7 74 28.39 | 7-7 <1 43-92 ao | O44 13 22.42 s 36.5 9 
6.60 0 67.6 28.35 7 7-6 *| 43-72 4 OR 35 | 22-37. 3! 35.6 9 
| | 
6.21 64.9 28.34 | 7.6 43.58 | 79.6 22.34 34.5 
6.00 7"! 62.0 ie 28.35 7. 7.8 7143.51 7\ 77.0 - 22.34 °| 33.1 “ 
5.99 '| 59.0 2°] 28.39 +1 8.2 ; 43-53 .- | 74-4 2. | 22.38 41 31.4 a 
6.19 a 56.1 * 28.48 4 8.8 9 43.64 °° | 71.8 24 | 22°45 2 29.5 . 
6.60 62| 93°3 28.61 7 9-7 5 43.84 29 69.4 oo 22.56 16 | 27°4 24 
7.22 50.8 28.78 10.9 44.13 67.4 22.72 25.1 
8.03 8" 48.7 271 28.99 2! | 12.3 4144.51 3° | 65.7 17] 22.92 7°] 22.6 75 
3 8 4 6 I 12 2 26 
g.o1 9°! 47.1 1° 29.24 75| 14.0 77] 44.96 45 | 64.5 *2] 23.17 75] 20.0 


29.53 79 15.9 19} 45.48 5? 23.46 79| 17.4 7° 


3372! 5| 29.84 3"| 18.0 2"| 46.05 57/63.8 "123.78 37| 14.8 2° 
11.33 0 5| 45:5 3 29.84 ~ | 18.0 88 0 3 5 | 23-78 3/1480, 
12.60 45.7 30.17 20.2 1 46.65 4.3 24.12 12.4 
13.89 1°? 46.5 °}30.51 34| 22.4 - 47.26 a 65.4 i 24.48 36 | 10.1 73 

30.86 25 | 24.6 771 47.87 °°" | 67.1 77 


15.15)" | 48.0 "5 24.84 5>| 8.0 7? 












Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy 6, Dw 6 


1.074 +0.39! 
21°.144 40/',01 


5.163 ~5.065 
13°.034 44''.95 

+0.01 —0.34 

-0.4 ~O.1 


1.000 —0.003 2.174 1.931 
27°.290 3 3=0’’.20 445.933 61°7.45 
0.00 0.00 0.00 -0.13 
-0.4 —O.1 -0.4 -0.1 
[Eph 13) 









0,00 +0.03 
-0.4 —O.1 






































































388 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
0 Corvi. y Crucis. 8 Canum Venat. «K Draconis. 
Mean Solar Mag. 3.1 Mag. 1.6 Mag. 4.3 Mag. 3.9 
Date. TT — _ —_— 
" Right Declina- Right Declina- Right Declina Right : Declina- 
Ascension. tion S. Ascension. tion S. Ascension. | tion N Ascension. | tion N. 
h m o (°F h m o h m o 7 o (Ff 
I2 25 |-16 1] 12 26 |~56 37] 12 29 |+41 49 +70 I5§ 
8 oe s oe Ss oe a? 
Jan. 0.7] 21.47 48.3 18.97 17.6 37-39 33.1 43.6 _ 
10.7} 21.82 99 | 50.6 73} 19.49 >? | 19.7 711 37.80 47 | 31.6 75 7142.9 # 
20.7] 22.15 93 | 52.9 73119.98 49 | 22.2 751 38.20 4° | 30.7 9 5} 42.8 ' 
30.7 | 22.45 55.2 °8 20.42 45 | 25:0 at 38.57 33/203 ; | 43-3 2 
Feb. 9.6] 22.72 , 20.81 28.1 8. O. 5 7 
9 7 57-4 |, 34 33 3° 59 39.5 4 44-5 ,. 
19.6] 22.95 59-5 21.15 31.4 39.19 31.2 46.2 , 
Mar. 1.6] 23.14 '9| 61.4 ° 21.42 77 | 34.8 341 39.43 74) 32.3 7! 48.4 - 
11.5] 23.29 15 | 63.2 18] 21.63 77 | 38.3 351 39.61 13) 33.8 i, 51.0 “8 
21.5]23-40 ' |) 64.7 9121.77 "2 41-7 99139.73 *7 | 35-6 2 53-8 2 
31.5 | 23.47 J 66.0 5 21.85 3| 45° i. 39.80 | 37-6 _ 56.7 29 
Apr. 10.5 | 23.51 67.0 21.88 48.1 39.82 39.7 59.6 
20.41 23.52 ‘| 67.8 . 21.86 2! 510 79139.80 7) 41.9 7? 62.4 
30.4]23.50 7|68.4 °f21.79 7| 53.6 7°} 39.74 °; 44.0 2! 65.0 7 
May 10.4] 23.46 ; 68.8 4 21.67 6 55-9 tp 39.64 i 46.0 7 67.3 1D 
20.4] 23.40 , 69.0 of 21-5! 19 57.8 16) 39°52 14 47.7 15 69.2 15 
30.3 | 23.33 69.0 21.32 59.4 39.38 49.2 70.7 
June 9.3]23.25 °|68.8 7] 21.11 2!/ 60.5 1139.22 19] 50.4 7? 71.7 °° 
19.3123.16 9|68.5 3] 20.87 74/1 61.1 ©139.06 '°) 51.2 § 72.2 ° 
29.2 | 23.06 - 68.0 7 20.62 i 61.3 ; 38.89 - 51.6 + 72.1 ‘ 
July 9.2] 22.96 0 67.4 3 20.36 6 61.0 , 38.73 6 51.6 1 71-5 1, 
19.2] 22.86 66.6 20.10 60.3 38.57 51.2 70.3 
29.2] 22.77 9165.8 ®] 19.85 75| 59.2 '1138.42 '5| 50.4 68.7 1° 
Aug. 8.1] 22.68 ?|64.9 9] 19.62 73] 57.7 5138.28 '4| 49.3 " 66.6 7" 
18.1] 22.60 : 64.0 ° 19.42 - 55.8 ° 38.16 - 47.8 i >| 64.1 i 
28.1] 22.55 3 63.1 3 19.26 53.6 74 38.07 6 | 45-9 2, ° 61.2 i‘ 
Sept. 7.1] 22.52 62.3 19.15 51.2 38.01 43-7 58.0 __ 
17.0] 22.52 °|61.6 7] 19.10 5/ 48.8 74137.99 7| 41.3 74 54.5 >> 
27.0/22.56 4|61.1 5] 19.12 7146.4 74138.01 7 | 38.6 27 50.8 37 
Oct. 7.0] 22.64 . 60.8 ° 19.21 17 | 44-0 . 38.0 . 35.7 3 >| 47.0 38 
16.9] 22.76 17/007 ; 19.38 2s 41.8 19 38.18 oe 43.2 38 
26.9] 22.93 60.9 19.63 39.9 38.34 29.4 39.4 
Nov. 5.9] 23.14 - 61.5 1 19.95 37! 38.5 141 38.56 27 | 26.2 35.7 37 
15.9] 23.40 7° 62.4 9120.34 39 | 37.5 7° 1 38.83 77 23.0 3? 32.2 3 
25.8] 23.69 32 | 03:7 i 20.78 4g | 370 9139.15 36 | 72° ° 4 | 297 i 
Dec. 5.8] 24.01 34 [O99 1g | 227 ae 39.51 178 6 5 26.3 23 
15.8]24.35 | 67.1 21.79 37.8 39.90 14.6 49.87 24.0 
25.8] 24.70 35 | 69.1 7°} 22.32 53 | 39.0 174 40.31 12.4 77] 50.62 7° | 22.3 *7 
35-7] 25.05 95 | 71.4 73] 22.85 53! 40.8 '8 | 40.72 10.7 7715§1.39 77 | 21.2 *! 
Sec 6, Tan 6 1.040 0,287 1.818 -1.518 1.342  +0.895 2.961 +2.787 
Mean Place __ 21,660 5277.20 © __19%.814 33''.55 36%.912 487.21 46*.614 637.72 
D’ya, Dua 0.00 ~0.02 0.00 —O.10 0.00 +0.06 -0.01 +0.18 
Dy 6, Du d ~O.4 -O.1 0.4 -O.1 -O.4 -O.1 0.4 -O.1 
[Eph 13] 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





mm - -_—— = 











B Corvi. 24 Come seq. @ Musce. X Virginis. 








Mag. 2.8 Mag. 5. . 2. » 4. 

Mean Solar g. 2 ag. 5.2 Mag. 2.9 Mag. 4.8 
Date. TT a a aaa 
Right Declina- Right < Declina- Right Declina- Right Declina- 


Ascension. tion S. Ascension. tion N. Ascension. tion S. Ascension. tion S. 























- m °o o h m ° a, h m C ) td h m o eo 
I2 29 |~22 54] 12 30 |+18 50] 12 31 {-68 39] 12 34 |- 731 
8 ” 8 ” 8 ” 8 ” { 

Jan. 0.7] 48.53 50.5 46.13 72.5 57.46 4.7 45.10 0.4 
10.71 48.89 3°| 52.8 731 46.48 35 | 70.5 - 58.18 ye 6.5 8ha5.44 341 2.6 7? 
20.7} 49.23 34| 55.2 74] 46.82 34 | 68.9 1°158.86 °° | 8.7 22] 45.77 33) 4.8 22 


, gl 25 31 12 27 21 

30.7 | 49-54 °, | 57-7 -9 147-13 °. | 67-7 6159-49 > | 11.4 “! | 46.07 9 
Feb. 9.61.49.82 78 | 60.1 74147.41 72| 66.9 2] 60.05 59| 14.5 3" 1 46.34 27/ 8.8 19 
9.6] 49.82 | 23 {47-47 2, | 959 Sz | 14:5 3140-34 2 17 


19.6} 50.06 62.4 47.65 66.4 60.52 li7.9 46.58 10.5 











20 22 20 | I 39 | 36 20 15 
wert 6] soz 19 |667 2148.01 *6|66.6 3fer-z1 3°|25°5 371 46.55 25] 13:2 7 
21.5} 50.54 1? | 68.6 19}48.13 '?| 67.2 ©} 61.41 7°] 28.9 37] 47.05 17] 14.2 1 
8 I 11 6 5 8 4 
31.5] 50.62 °| 70.3 a 48.20 ‘ 68.1 2 61.52 32.5 3 47:13. | 14.9 : 
Apr. 10.5 50.06 i|Z17 4, 424 ; 69.1 7 61.54 «36.0 34 47.18 | 15-4 3 
20.41 50.67 | 72.9 48.25 » | 72 | 61-4 13 39-4 1 47.20 5 | 15-7 © 
30.4 | 50.66 73.9 48.23 71.4 _ 61.35 35 42.5 47.19 15.9 
May 10.4] 50.62 ; 74.6 : 48.18 ° 72.6 |" | 61.15 37 | 45-2 a 47.16 : 15.9 ; 
20.4] 50.56 75.1 48.11 73.8 60.88 47.6 47.11 15.7 
7 3 8 11 33 20 6 3 
0.3] 50. ; 8.0 . 60. 6 ; . 
June9.3] 5040 91785 "|47o4 2175.8 216028 97 |arx 3] 4608 Zl1g0 4 
; 10 2 R4 10 "2 8 : 4! 10 8 ° 5 
19-39 50-30 | 75:3 4 47.04 76.6 6} 29°77 44 52.1 46.90 14.5 
29.3| 50.20 1174.9 147-74 | 77-2 (159-33 4°: 52.6 5) 46.81 9! 14.0 
July 9.2] 50.09 1| 743 3 47.63 0 77.6 ; 58.88 45 | 92°8 ; 46.71 10: 134 ¢ 
19.2] 49.98 73.5 47.53 77.8 58.43 52.1 46.61 | 12.8 
29.2 | 49.87 - 72.6 2 47.43 "9 77.8 3 58.00 to 51.1 - 46.52 ° 12.2 , 
Aug. 6 49:77 3 71.6 _ 47-34 , 77.5 ; 57-6 36 49.6 19 46.44 , 11.6 6 
3. 4909 6 ing 12 477 6 7 3 th 4 30 477 4037 6| 12° 5 
s 20.14 49.03 4 it? ; 3 79.2 OG oe 92 | 45°9 25 40.31 3 10.5 4 
pt. 7.11 49.59 .2 47.1 75.2 56.72 43.0 46.28 10.1 
17.0149.58 '| 67.1 ''147.18 °173.9 '3156.60 *?| 40.3 27] 46.27 7] 9.9 7 
27.0] 49.61 ; 66.1 '°} 47.21 72.4 ° 56.58 7/ 37.5 i 46.30 3! 9.9 . 
Oct. 7.0] 49.69 ° | 65.4 i 47-27 > 70.6 s 56.67 , 34-7 7. 46.37 2 10.1 | 
17, > 2 47-3 15 6 224°. 3) 23 "ee 15 | 10-5 7 
47.53 4 57.20 29. 46.63 11.2 
47.73 64.1 °° 57.63 43 27.8 79] 46.83 im 12.2 _ 
47.97 i 61.6 ° 58.16 3 26.3 ° 47.07 13.5 - 
45-25 31 59-0 5 58.78 69 25.3 4 47-35 31 r5-t 8 
. . ; 24. . 16. 
- 34 5 5 35 73 4:9 3147 33 ? 
48.90 54.0 0.20 25.1 47.99 18.9 
49.25 95) 51.7 3 60.94 \ 26.0 a 48.33 i 21.0 - 
49.61 49.6 61.68 27.4 48.67 Y" | 23.2 
1.057 +0.341 2.748 —2.559 1.009 -0.132 
Mean Place] 48°.823 56/'.66 _ 45*.989 80’’.91 58°.907.  22’'.66 45°.261 0''.96 
D’s a, Dua 0.00 -0.03 0.00 +0.02 +0.01 0.17 0.00 -0.01 
¥ 
Dy 6, Da 5 -0.4 -0.1 -0.4 -O.1 -0.4 -O.1 -0.4 -0.2 
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Mean Solar 
Date. 


Jan. 0.7 
10.7 
20.7 
30.7 

9.6 


19.6 

1.6 
11.6 
21.5 


31.5 


10.5 
20.4 
30.4 
May 10.4 
20.4 


30.3 
June 9.3 
19.3 
29.3 
July 9.2 


19.2 
29.2 
Aug. 8.1 
18.1 
28.1 


Feb. 


Mar. 


Apr. 


sept. 7.1 
17.0 
27.0 

7.0 
17.0 


Oct. 


26.9 
5-9 
15.9 
25.8 
5.8 
15.8 
25.8 
_ 357 
Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
Dy 6, Dw 6 


Nov. 


Dec. 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


y Centauri. 
Mag. 2.4 


Right 


Ascension. 


h m 


I2 3 


s 
42.04 


42.50 4 


43 
42.93 
39 | 49.4 27 


43-32 


35 
43-67 31 
43.98 |. 


44.24 


20 
oe 15 
44- 10 


6 
44.99 


44.74 
44:74 
44.71 
44.64 
44.54 


44.41 
44.26 
44.09 
43.90 
43.70 


43-50 
43-31 
43-13 | 
42.97 

42.84 


42.75 
42.71 
42.72 
42.79 
42.92 


43.12 


13 


27 
43-39 3 


43-72 
44.10 3 


42 
a 2 
44-5 45 


44.97 


6 
45.43 4 
45.89 * 


1.509 


__42°.774 —55'7-85 





0.00 
~0.4 





I5 
17 
19 
20 
20 


19 
18 


13 


4 


13 
20 





Declina- 
tion S. 





—48 28 
46.7 74 


29 
52.3 °° 
58.6 3? 
61.7 37 


64.8 30 
67.8 "8 


68.4 7? 


| 66.4 7° 
64.6 


63.0 
(61.8 *? 
, 61.0 

60.8 ~ 


18 
16 


5 


61.1 3 
8 


61.9 
63.2 '3 
64.9 '7 


Mag. 2.9 
Right Declina- 
Ascension. | tion S. 


h m 
I2 3 


8 
15.03 
15.37 > 
15.69 x0 
15-99 
16.26 77 

23 


16.49 
16.69 7° 


16.85 * 
16.97 * 
17.05 
17.10 
17.12 
17.11 


17.08 3. 


17.04 ; 


16.98 
16.90 3 
16.82 


16.73 ? 
16.64 ? 


16.54 
16.45 ? 


16.36 9? 
16.28 8 
16.22 


16.19 
16.18 7 
16.20 7 
16.27 7 
16.38 


16.53 
16.72 
16.95 73 
17.22 a 
17. 

7°53 33 
17.86 
18.20 34 
18.54 3+ 


~1.130 


-0.07 
-O.2 


1.000 
15°.130 


0.00 
0.4 


Y Virginis (mean). 








0,017 


20/',52 


0.00 
—O.2 
(Epb 13) 





Hnwhth A AN AAA AN & bw O 


we 

‘@) 

bn 

“I 
Pan wo OO 


pP Virginis. 
Mag. 5.0 


Right 


Ascension. 


oe 
Oo AW = 


T5 


30.40 
30.59 °? 38.2 
30.82 73 ' 
31.09 s | 

1.40 37. 
Sh4 33. 











| 





Declina- 
tion N. 


ww 
©OON 
N 
OA» »* Ww 


= 


benan oOo 0 O00 On 


44.6 
45-4 
46.1 
46.7 
47.2 


47-6 
47.8 
47.8 
47.6 
47-3 


46.7 
45:9 
44.8 
43.5 
42.0 


AW BN OWN 


40.2 


36.1 


33.8 
31.4 


29.1 


26.8 73 


+ 24.6 7? 


+0.189 
53/42 _ 

+0.01 

-0.2 


76 Urse Majoris. 





Mag. 5.9 
Right Declina- 
Ascension. tion N. 


46.68 


47.27 | 
47-63 





h m 
12 37 | +63 10 
| 65.4 7 


66.2 9 
4 


71 71.8 


35 

>| 93-1 
35 | g2. 
4 92.9 


* | 90.7 


+ 74:3 
rr) 207 
46.79 20 | 67.0 


46.99 |. 





J od 


.@] 
65.0 + 
65.3 3 

14 
67.6 
69.5 


74-4 
77.2 
80.0 
82.7 
85.3 
87.7 
89.7 
91.3 
92.4 


93-3 


92.0 


88.9 ° 
86.7 * 
84.1 ~ 
81.1 
77.8 


| 63.2 


, 99:5 
6. 56.0 


48.06 43! 52.8 3? 


48.56 a 49.9 


| 
45-4 


49.11 


Ns) 
49.69 7 


50.29 


44.0 


2.217 


+1.978 


46°.126 86''.05 


—-O.0Or 
0.4 


+0.13 
~O.2 

















































APPARENT 
PLACES OF STARS, 1918. 391 
FOR THE UP 
PER TRANSIT AT WASHINGTON. 
8 Crucis rs 
° 31 Come. 
Mag. 1.5 Mag. 5.1 82 H. Camelop. seq. nm Centauri. 
Mag. 5.3 Mag. 4.3 
Right Declina- . - , 
A io: i Ri ht ina- . —-—- 
4 scension. tion S. Ascension. stain N. Ascension. rian N. Astettion ae 
h m o (Cf | oe 
h m ° | 
I2 42 |—5§9 12 12 h 7, o 4 h o 
36.61 ° 3 ” ra of 12 48 +83 52] 32 48 | -39 42 
° 32.3 27.84 8.1 s ” Ss 7) 
377 53 34.) a 28.21 37 36.2 19 Foag 2H 477 6 36.16 10.5 
37-70 9 36.4 3 28.57 36 34.8 14 5:44 116 46.6 5 36.57 41 12.5 20 
38.19 39.1 77] 28.91 34 g 10 37°59 266! 46.6 36.96 39 | 14.8 73 
38.63 ‘4 42.1 3°| 20.21 3° 330) 5 139:95 «93 47°3 ao 37.33 37 4 26 
32 ary, ; 41.53 _ | 48.6 66 33 “T 2 
39.01 32 45-3 29.48 33.1 I 164 13} o" 66 29 20.1 
39-33 3? | 48.6 33] 29.71 73 4143-27 145) 504 94 437:95 5 | 2-9 
39.58 ° 52.0 34] 29.89 18 sae 7 44.52 135 52-7 i 38.20 75 25.7 28 
39-77 *2| 55.5 35} 30.03 “| 3 2 1145-52 "6. 55-4 37 | 38.40 7 | 28.5 28 
39.89 2 58. 34 9 3:3 46.15 58.4 3°] 28 15 2 
6 | 55-9 32/301? | 36.7 14] 46.40 25) 61.5 3! 3o°35 ry | 342 i 
39-95 | 02.1 30.17 | 38.2 ° 6 4? arf ° 7 33-7 i 
39.95 °|65.1 3°] 30.1 2 646-26 164.6 138.73, | 36 
5 28 9 39.8 45.7 51 6 29 30.1 
39.90 3] 67.9 7°] 30.17 17 5 31) 67-5 .9138-76 3) 38.3 7° 
39.80 *°| 70.4 79 44.91 “4 70.2 77138.76 ° 3°-3 19 
39.65 15 | 72.5 23 43.77 14\ 72.6 4138.72 4 40.2 16 
19 Sy 42.37 140 74 19 7 6 4I. 
39-46 | | 74-2 160,749 15 38.00 g | 43-7 ‘0 
39.24 75,5 13 40.77 76.0 8. 
38.99 25 6 5 9 39.02 175] 77.0 1° $e Hs rr | 442 , 
38.72 77 "6.8 4 37.17 *85\ 77.5 5 38.33 13 44:5 4 
. 190 . . 
38.44 °o 76.8 ° on 190 77-4 , 38.19 '4 te ° 
38.1 5 3-37 185 76.7 38.04 '9| 44.9 3 
5 76.3 12 15 
37.87 28 75.4 9 31-52 | 755 37.89 44 ° 
37-60 4 74.0 13 ak 7S| 73.7 10 137-74 19 134 9 
I . 2 , 
37-3 50 | 722 a4 26-70 145 ze 26 | 37°99 - 42.2 °° 
; Is 70.1 23 25.45 125 6 9 30 37-46 ir 40.7 15 
37.01 | 67.8 to) | 05-9 30 | 37-35 “5 | 39F 10 
36.92 9 65.3 25 24.43 6 62.5 37.27 7 
36.91 T | 62.8 79 23.67 7 | 58.9 36 37.2 4 37-4 18 
36.97 6| eo, 25 23.20 47 55.1 38 33 oO 35.6 8 
37.12 19 | BD 23 23.02 18) 552 39 37.” 5 33-8 | 
2 15 .O 20 23.15 13 §5t. 40 37.28 - 32.1 17 
37.36 | 36.0 45 47.2 39 37-39 |. | 30-7 14 
37-67 3 54.3 ‘7 23.60 _ | 43.3 ,_ 137-56 2 . 
38.06 39 | 53-0 13 24.37 77 6 37 37.7 23 3° 8 
38.52 4° 2.3 7 25.46 199) 36.1 9° 38.07 28| 39, 4 
39.03 5 52.1 7 26.84 13" 32-9 9” | 38.40 °° 084 
55 4 28.48 14 30.2 77 371 on 4 
39.58 56 52.5 30 187. ° 23 38.77 40 28.9 ° 
40.14 49 35 27.9 
40.71 97 | ot 15 32.38 oe 26.2 *7 are 41 29.8 14 
_ = 34.50 12 25.2 Io 42 3 2 8 
1.954 —1.679 : 40.00 #* | 33.0 © 
377.797 48".20 275, ” 9.382 +9.328 1.300 8 
D's coor —— 7°.711  §50/".08 281663. 68""80 | 3648102225 
¥ ,»Dwd —~0.4 ~0.2 -0.4 0.2 8 +0.61 0.00 —0.05 
4 0.2 —0.4 -O.2 
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392 APPARENT PLACES OF STARS, 1918. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


O Virginis. 
Mag. 3.7 




































€ Urse Majoris. 
Mag. 1.7 


@ Can. Ven. seq. 
Mag. 2.9 





Mean Solar 


Right Declina- 


Right Declina- 
Ascension. tion N. 


Right 
jon. Ascension. tion N. 











c-] ? 






+56 25 + 351 -7I 4 
35.8 68.1 29.9 
34.4 *4 66.0 77 31.3 ‘4 
33.7 7 64.0 * 33.2 19 
33.6 7 62.2 75 | 35.6 74 
34.1 > 60.7 ~ 5 38.4 32 
35.2 59-5 41.6 
36.8 1° 58.6 45.0 3+ 
38.8 -. 58.0 48.6 3 
qr.1 57-7 > 52.2 *7 
43-7 24 57:7 2 55-9 36 
46.4 57-9 59-5 
49.0 - 58.3 4 62.9 3+ 
51.6 * 58.8 - 66.2 33 
54.0 °4 59-4 69.2 3° 
56.1 60.0 71.8 7 
8 v 6 ’ “8 
57: 0.7 74.1 
59.1 73 61.4 7 75.9 '° 
60.0 ? 62.1 ; 77.2 %3 
60.4 4 62.7 78.1 9 
re) 6 4 
60.4 ; 63.3 ; 78.5 > 
59-9 63.8 159.36 78.3 
58.9 . 64.2 ; 59.21 15 15.41 >" | 77.6 2 
57-4 te 64.4 * 14.92 as 76.4 °° 
55-5 4. 64-5 14-47 33 74.38 
53.2 2 64.5 ; 14.09 31 72.8 24 
50.5 64.3 13.78 70.4 
47.5 %° 63.9 4 13-57 "1 | 67.8 - 
44.3 13.48 65.0 38 
40.9 x6 ° 13.51 » 62.2 7. 
. 13.6 . 
73 5 - 3 ” a 594 
33: 13.9 59-9 
30.0 3 14.38 *4 54-7 - 
26.5 3a 14.92 6s 52.9 13 
23.1 15.57 51.6 3 
20.0 3! 16.30 73] 50.8 
27 27 79 ; 2 
17.3 17.09 _ | 50. 
15.1 77 17.91 i. 51.0 + 
13.5 1° 18.74 “3 | 52.0 7° 
+1.507 3.084 -2.918 
Mean Place 54''.77 15°.966 47°'.27 
-0.01 +0.10 +0.02 -0.19 
Dy 6, Du 6 0.4 —0.2 0.4 . -0.4 0.4 -O.2 
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& Virginis. 
Mean Solar Mag. 3.0 
Date. 
Right | Declina- 
Ascension. | tion N. 
h m o h m ‘i ho om o 7 
12 57 |+11 25 13,7 |+28 18] 13 13 | +41 1 
Ss (a4 s oe 8 oe 
Jan. 0.8] 50.66 28.6 38.77 33.2 
35 21 4 19 
10.7 | 51.01 26.5 39.17 31.3 
20.7] 51.34 “8 24.6 - 39.57 *°| 30.0 ° 
30.7] §1.65 37 | 23.0 39.96 29 | 29.2 
6 
Feb. 9.71 51.94 a 21.8 9 40.32 ° 28.9 3 
M 19.6 52.20 || | 20.9 s 40.64 | 29.2 
Mar. 1.6] 52.42 | 20.4 > 40.91 33 30.0 13 
11.6} 52.60 20.2 4I.1 31.3 
7 14 2 4 38 i 
21.5] 52.74 1° | 20.4 41.32 ©" | 33.0 u 
31.5] 52.84 ; 20.8 ; 41.45 : 34.9 9 
Apr. 10.5] 52.91 ; 21.4 . , 41.53 37-0 23 
20.5 | 52.94 | | 22:2 06 5 41.56 39-3 23 
30.41 52.95 23.2 41.55 41.6 
2 10 2 5 22 
May 10.4 52.93 1 24.2 | 3 41.50 3 43.8 30 
20.4] 52.89 25.2 41.42 45. 
6 10 4 II 18 
30.4] $2.83 26.2 41.31 47.6 6 
June 9.3] 52.76 : 27.1 : 41.18 03) 49.2 © 
19.3] 52.68 10} 22-9 41.03 2 | 50-4 3 
29.3] 52.58 1°} 28.6 7 5 40.87 °°] 51.2 
July 9.2}52.48 *°} 29.1 > 6 0.70 '7| 51.6 4 
2152.48 | | 29. 4 6 40. 51. 
19.2} 52.38 29.5 28.18 41.0 40.53 51.7 
29.2] 52.28 29.8 ° 5° 40.35 - 51.3 : 
Aug. 8.2}52.18 *°|29.9 5 40.18 *7| 50.5 
9 2 4 15 12 
et 52.09 5 | 29-7 4 4 40.03 14 49.3 15 
28.1} 52.01 ; 29.3 ¢ 3 39.89 47.8 t9 
Sept. 7.1] 51.96 ; 28.7 3 39.78 3 | 45:9 23 
17-1] 51-93 5 | 27-9 |, 39.70 43.6 36 
27.0] 51.93 °| 26.8 ° 39.66 4 41.0 °° 
Oct. 7.0] 51.97 3 25.5 5 39.66 — | 38.2 7° 
17.0] 52.05 || 23-9 15 39.71 2 35.2 32 
26.9] 52.18 22.1 39.81 32.0 
Nov. 5.9] 52.35 7 20.1 - 39.97 ° 28.7 
15.9] 52.56 °° | 17.9 © 40.19 °" | 25.4 33 
25.9| 52.82 7” | 15.6 79 40.46 77} 22.1 35 
Dec. 5.8]53.11 72} 13.2 74 0.77 31 | 19.0 3! 
. 5.8153. 32 - 34 40.7 35 > 29 
15.8] 53-43 10. 41.12 16.1 
25.81 53.77 94| 8.5 73 41.50 3° | 13.5 26 
35.8154.11 94! 6.2 73 4r.gt 41 | 11.4 77 
Sec 6, Tan 6 1.020 +0.202 . . 1.136  +0.539 1.326 +0.870 
Mean Place [| 50*.768 35°'.54 26°.622 29/'.18 48.908 68/'.22 38.665 49''.62 
D’y a, Dea 0.00 +0.01 0.00 -0.01 —-O0.01 +0.06 
Dy 5, Du 6 0.4 ~0.2 0.4 -0.3 0.4 0.3 
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SS SSSR fesse 7g <tc creo 


Le] 
=e 
00 
= 
OowWOoOn~N Ter nw On 


~ 
° 


59.8 
58.9 
58.0 
57°3 
56.8 


56.5 
56.5 
59-9 
57: 
St 58.6 : 
4 14 


9 
9 
7 
5 
3 
oO 
4 
7 
oO 


| 60.0 


©) 61.6 1° 


14.15 ° 


| 
14.51 3°: 63.5 19 ' 


t 


1.084  —O.419 


11°.316 45'’.99 


0.00 
0.4 


~0.03 
-0.3 


C! Ursee Majoris. @ Virginis. 
Mag. 2.4 Mag. 1.2 
Right | Declina- Right Declina- Right Declina- 
Ascension. | tion S. | Ascension. | tion N. j Ascension. | tion S. 
hom h m o vi hom oF 
13 15 - 13 20 |+55 22] 13 20 | —10 42 
8 a? 3 7? 8 ae 
1.2 .6 25.81 26. 6.00 26.8 
4164 40 64 18 231 5° 747 17 76.35 35 | 28.9 7! 
42.03 99| 8.5 771 26.81 5°| 23.6 1" 136.69 34| 31.0 7? 
42.40 x 10.8 a 27.29 4 | 23.4 ° 37.01 30 33.0 n 
42.74 $4) 13.3 25] 27-74 15 | 23.2 3137-31 3°| 35.0 8 
43-05 28.14 24.0 37-58 36.8 
43.32 77 | 28.49 35 | 25.3 '3137.82 74] 38.4 7° 
43-54 7? 28.78 79| 27.1 13138 62 2°| 39.7 13 
43.72 mn 23.3 741 29.00 - 29.3 - 38.19 '7| 40.8 * 
43-86 ‘* 29.16 *°| 31.8 y 38.32 * 41.7 9 
43-97 29.25 134-5 ., 138-42 | 42-4 
44.04 7 29.27 1 | 37.2 °7138.48 °| 42.9 > 
44.07 3 29.23 *| 39.9 77138.52 4] 43.1 
44.07 ° 29.14 9 | 42.5 in 38.53 *| 43.2 * 
44.04 5 29.00 15 44.8 3D 38.52 5 43.2. 
43-99 28.82 46.8 38.49 43-1 
43.91 ° 28.61 7" | 48.4 1938.44 5| 42.8 3 
43.81 '° 28.38 no 49.7 "3138.37 7} 42.4 4 
43.69 * 28.12 ° 50.5 3138.29 8) 42.0 4 
43-55 ta 27.85 77! 50.8 ° 38.19 _ 41.5 : 
43-41 27.58 50.6 38.09 41.0 
43.26 "5 27.31 771 50.0 °137.99 '°| 40.4 © 
43.11 *5 27.05 7°| 48.9 '1137.88 77 | 39.8 © 
42.97 3 26.81 i 47.3 9137.78 1} 39.2 © 
42.85 °° 26.59 “7 | 45-3 4 37-69 ? 38.7 ° 
42.75 26.41 42.9 37.62 38.2 
42.68 7 26.27 41 40.1 73] 37.57 5] 37.8 4 
42.66 26.18 9|37.03'137.55 7/376 ? 
42.68 ° 26.14 3 33-7 ss 37.57 , 37.6 . 
“rn 13 26.17 5 30.2 37 37-64 | 37.8 4 
42.89 26.26 (126.5 | 37.75 38.2 
43-08 *9 26.42 7° | 22.8 371 37.91 79) 38.9 7 
43-33 79 26.65 73| 19.1 3971.38.11 7°| 39.9 7° 
43.63 3° 26.95 3° | 15.6 35 | 38.36 iP 41.2 "3 
43.97 7 27.32 12.3 0 38.64 32 42.8 - 
44.34 27-74 9-4 _ | 38.96 44.6 
44.73 °? 28.20 6.9 75 139.30 34 | 46.5 79 
Oo 48 21 34 20 
45.13" 28.68 4.8 39-64 48.5 
1.240 1.760 +1.448 1.018 -0.189 
42°.018 25°.561 46''.08 36°.462 26’'.80 
+0.01 —0.05 ~0.01 +0.09 0.00 —O.01 
-0.4 ~0.3 ~0.4 0.3 0.4 -0.3 
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Groombridge 3001. 70 Virginis. «K Octantis. € Virginis. 
Mag. 6.1 Mag. 5.2 Mag. 5.6 Mag. 3.4 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. tion N. | Ascension. tion S. Ascension. | tion S, 
h m ° la h m ° td h m oe , h m ° yd 
13 23 +72 49] 13 24 |+14 14] 13 26 |-—85 20113 30 |-— 0 9 


$ 
15.11 9.0 
11.0 °$15.45 94| rr.1 
15.78 93 | 13.1 
16.10 x0 | 15.0 19 
27 16.40 38 | 16.6 


16.68 | 18.0 
16.92 74{ 19.1 
17.13 77 | 19.9 
17.30 "7 | 20.4 
17.44 ~ 20.7 


17.54 20.7 
17.61 20.5 
17.65 20.2 
° 17.67 19.7 

17.66 19.1 


17.63 18.5 
17.58 17.9 
17.52 17.2 
17.44 16.6 
17.35 16.0 


; 17.25 15.5 
é 17.14 15.0 

17.03 14.6 
16.93 14.3 
14.2 


O Ww A” 6 MH 


















00 wOaAwN wet NH fw 


| ml 


36.02 61.5 
33.63 799) 61.4 
31.30 755) 60.8 
29.11 719) 59.6 !? 


27.13 19°) 57-9 3 


11.74 28.4 25.44 55.8 
° 27.5 9]24.12 "39 53-3 > 
; 26.3 | 23.23 *| 50-5 5 
11.68 ; 24.8 '5]22.82 4 [47-5 3 
oO 


Om WOWhn AKHAN A AaAMW wv 


14.3 ; 
14.7 
15.3 0 

I 


23.1 '7]22.91 9 44.5 3° 16.1 


19 61 30 
11.83 21.2 23.52 41.5 
11.97 a 19.1 77 124.65 ‘6 38.7 8 
12.16 ° 16.7 “ 26.26 * 1) 36.2 3 
12.39 14.2 i 28.30 240 34.1 
12.66 31 11.7 30.70 270 32.5 
12.97 9.2 33.40 31.5 
13.30 °3| 6.7 3 36.30 79° 31.1 ; 
13.64 34| 4.4 73139.30 9° 31.2 
1.031 +0.254 12.318 -12.277 
105.491 35°/.39 38.29% 27''.65 
0.00 +0.02 +0.12 -0.76 
~O.4 ~0.4 0.4 -0.4 
[Eph 13) 


9 
8 
16.76 g | 14-2 
2 
I 
5 
10) 


56.00 55.6 


56.75 791 53.3 73 
57-56 °'| 51.5 78 


3-389 +3.238 
Mean Place} 54°.818 94’'.83 


290) 


1.000 -—0.003 
15*.517 4/'.89 
0.00 0.00 
—~O.4 ~0.4 





-0.03 +0.20 
Dy 6, Dw 0.4 0.4 


i.) 
\e) 
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Mag. 5.0 
Right Declina- 
Ascension. tion N. 





° s 


+37 37 


oe 


8.2 
2 
5-52) 
3.2 *8 
+0.771 
40’’.50 
+0.05 
—0.4 





€ Centauri. 
Mag. 2.6 


— ns 


Right 
Ascension. 

h m 

13 34 

& 
20.64 
21.15 ° 
21.65 5° 
22.13 


I 


1 22.58 45 
5 40 


22.98 


3 
23.34 
23.65 37 


26 


~0.4 








tion S. 


i 17.4 . 
19.1 17 
21.2 04 
23.6 2 


26.3 
29.1 78 
32.0 79 
35.0 5° 

38.0 °° 

29 


40.9 | 


0.4 
[Eph 13] 


Declina- Right 


Ascension. 





21] 


m Virginis. 
Mag. 5.2 


aa 


Declina- 
| tion S. 


3 
I 
oO 
2 
3 
4 
4 
4 
5 
6 


hinamn an wm 














T Bottis. 
Mag. 4.5 

Right | Declina- 
Ascension. | tion N. 
h m | and 
13 43 | +17 52 

8 oe 
7-33 | 73-3 
7.68 95 | 71.1 7? 
8.03 ° | 69.2 - 
8.36 s 67.6 _ 
8.67 29 66.4 
8.96 65.7 
9.22 ° 65.4 $ 
9.44 7) | 65.5 
9.62 - | 65.9 : 
977 sy 66.7 10 
9.88 67.7 
9.96 *| 68.9 - 
10.00 *| 70.3 ‘4 
10.02 7| 71.7 '4 
10.01 ; 73.1 4 
9-98 .| 74-5 
9.92 2 | 75.8 75 
9.84 9 76.9 
9-75 19| 77-9 'g 
9-65 ,| 78-7 . 
9-53 79-2 
9-41 179-5 3 
9.28 1D 79-5, 
9.16 1 | 79.3 
9.05 °° | 78.8 : 
8.95 78.0 
8.87 : 77.0 13 
8.82 f 75.7 6 
8.81 3 74.1 19 
8.84 3 | 72:2 2 
8.92 70.1 
9.04 17 | 67.8 73 
9.21 7 65.3 - 
9-43 36 62.7 27 
9.69 29 60.0 6 
9.98 | 57-4 
10.30 97 | 54.9 > 
10.64 341 52.5 74 

1.051 +0.323 

7°.667 83''.87 

0.00 +0.02 
—~O.4 0.4 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
7) Ursse Majoris. 89 Virginis. 7) Bostis 
Mean Solar Mag. 1.9 Mag. 5.1 Mag. 2.8 
Date. — ~ : a 
Right Declina- Right Declina- Right | Dectina- 
Ascension. | tion N. [ Ascension. tion S. Ascension. | tion N. 
en aa ° a h m ° , h m —- a 
+49 44] 13 45 |—-17 42 13 50 | +18 49 
oe r) ve r oe 
30.6 7:79 2.7 32.17 | 49-4 
28.6 7°] 8.14 395] 4.6 19 32.51 34] 47.1 79 
27.1 ™1 8.49 35| 6.6 7° 32.86 35 | 45.2 - 
26.2 5 8.83 32 8.6 no 33.20 io 43.6 7 
25-9 4 9.15 30 10.6 19 33.52 29 42.4 3 
26.3 9.45 12.5 33.81 41.6 
27.2 91 9.71 79| 14.3 - 34.07 7°| 41.3 3 
28.7 1 9.94 73) 15.9 ! 34.30 “3 | 41.4 * 
30.6 a 10.13 "0 17.3 4 34.49 - 41.9 : 
32.8 74 10.29 13 18.5 ; 34.65 2} 42°7 ay 
35.2 10.42 19.6 34.77 43.8 
37.8 791 10.51 ° 20.5 9 34-86 9145.1 73 
40.5 6 10.57 °{21.2 7 34.91 >| 46.5 *4 
43-1 24 10.61 4 21.7 ° 34.93 ; 48.0 - 
45-5 - 10.62 : 22.0 34.92 3 49-5 14 
47.7 10.61 22.2 34.89 50.9 
49.6 ‘9110.57 4/222 ° 34.84 >| 52.2 13 
51.1 Sf ro.51 °l221 7 34.77 7} 53.4 *? 
52.2 - 10.44 ; 21.9 ; 34.68 54.4 ". 
52.8 5 | 19-35 J; 21.6 4 34-57 | 55:2 ¢ 
53-0 10.24 21.2 34.45 55.8 
52.8 7110.12 '7| 20.6 e 34.33 7156.1 3 
52.1 7] 10.00 7 | 20.0 34.20 *3| 56.1 ° 
50.9 | 9-89 ©" | 19.3 ; 34.08 7” | 55-9 ; 
49-3 | 9-78 | 18-6 , 33:96 155-4 3 
47.3 9.68 17.9 33.86 54.6 
44.9 °4] 9.61 7117.2 J 6.98 *2 | 57: 33.78 , 53.5 
42.27’ 9.57 */ 16.6 6.90 56.1 2°433.72 °| 52.1 - 
39.1 3 9.57 4 16.1 ° 6.87 54.2 ° 33-70 ; 50.5 9 
35.8 35 9.61 9 59 6.91 19 | 924 17 33-72 7 48.6 3 
32.3 9:70 | 15.9 7.01 50.7 _ _ [33-79 __ | 46.4 
28.7 - 9.84 '4( 16.2 317.18 77 | 49.2 151 33.90 6 44.0 74 
25.1 - 10.03 *9| 16.7 ® 7.42 74 | 48.0 - 34.06 *?| 41.5 
21.5 x4 10.26 8 17.5 | 7-72 56 47.2 | 34.27 6 38.9 oy 
18.1 31 10.54 31 18.6 14 8.08 40 46.9 , | 34-53 29 36.2 37 
15.0 10.85 | 20.0 8.48 47.0 34.82 33.5 
12.2 78} yy.19 34 21.6 T°] 8.91 e 47.5 °135.14 37] 30.9 7° 
9.8 “4111.54 % 23.4 | 9.37 4 | 48.4 9135.47 23 | 28.5 74 
+1.181 1.050 -—0.319 1.463 1.067 1.057 +0.341 
49’'.70 8°.470 =. 4.08 6°.321 38/'.05 325.541 60/'.44 
+0.06 0.00 —0.02 +0.01 —0.06 0.00 +0.02 | 
-0.4 -0.4 -0.4 ~0.4 0.5 ~0.4 -0.5 
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0 Apodis. 
Var. 5.56.6 






Right 
Ascension. 


Declina- 


Right 
tion S. 


Ascension. 





tion N 








Declina- 







11 Bottis. 
Mag. 6.1 










é 






+157 
48.9 
46.7 *. 
44-7 
3 | 42.9 - 
29 41-3 13 
40.0 
39.0 "© 
38.3 7 
37-9 ‘ 
37-6 
38.0 
38.3 3 
38.8 ° 
39-4 | 
40.1 5 
40.9 
4.7 6 
42.5 
43.2 7 5 
44.4 . 43-6 
44.9 ; 81.3 >] 41.90 at 43-5 
45.3 7 81.2 4 41.59 30 42.9 | 
45-5 ; B0.8 g | 41-29 53 | 41-9 14 
45-6 | 0.0 | 41.01 i 40.5 7 
45:5 78.9 140.76 | 38.8 
45.2 3 77 A 3 40.56 7°| 36.8 .. 
44.8 ; 75-6 * | 40.42 41 34.6 4 
44.0 6 735 | 49-35 32.2 4 
43.2 ° 71.2 i” 40.36 29. 23 
42.0 68.6 40.47 27.5 
40.6 » 65.8 . 40.67 no 25.4 - 
39.0 62.9 79] 40.96 79 | 23.6 
37.1 ° 59-9 x0 41.33 a 22.1 5 
35-15, 56.9 29 41.77 50 21.0 
33.0 | 54.0 42.27 20.5 
30.8 7? 51.3 77] 42.82 55] 20.5 ° 
28.6 7? 35 | 48.8 75143.40°°| 21.0 5 
4.247 4.127 . +0.034 1.131 +0.527 1.997. —1.729 
48°.740 38''.74 13°.063 54''.58 13°.843 82/’.91 40°.409 13'7.57 
0.00 0.00 0.01 +0.03 +0.02 —0.10 
0.3 —0.5 0.3 0.5 -0.3 -0.5 
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™ Hydree. 0 Centauri. @ Draconis. d Botts. 
Mag. 3.5 Mag. 2.3 Mag. 3.6 Mag. 4.8 
Right Declina- Right Declina- Right Declina- Right ' Declina- 
Ascension. | _ tion S. Ascension. | tion S. { Ascension. | tion N. | Ascension. | tion N. 
h mi ° é h m ° e ° é h m ° a, 
14 1 |-26 15] 14 I {—35 56 +64 464 14 6 | +25 29 
3 oe s af oe 8 ve 
23.91 46.0 32.37 26.3 67.4 25.49 58.5 
24.28 37 | 47.7 "7132.77 49 | a7.7 14 65.4 791 25.84 3 | 56.2 73 
18 ce) I I 5 
24.65 ov 49.5 '” 133.17 4°] 29.4 77 64.0 ; 26.19 95 | 54.2 7° 
25.01 i 51.4 ° 33.56 7 31.3 9 63.2 |] 26.54 i. 52.6 ° 
25-36 32 | 93°F 20] 33-93 3, | 33-4 2, 63.1, | 26.87 311289 6 
25.68 55-4 34.27 35-6 63.7 27.18 50.9 
25.97 29! 57.4 701 34.58 3% | 37.9 73 64.9 121 27.46 7°| 50.8 + 
26.22 75 | 59.3 ” 34.86 7°] 40.1 7? 66.7 *°}a7.71 75| 51.2 4 
26.44 771 61.1 7° 135.10 74 | 42.3 77 68.9 77} 27.93 771 52.0 8 
26.62 78) 62.7 1°] 35.30 7°| 44.4 2? 1.5 7°} 28.10 77 yt? 
eee 7; “45  " 16| "* * 20 71-5 48] 7°: 13 53: 14 
26.77 64.2 35.46 46.4 74.3 28.23 54-5 
26.89 "7 | 65.6 x 35.59 *3| 48.3 Q 77.3 ° 28.33 - 56.1 - 
26.98 66.8 '7 135.68 : 50.1 7 80.3 3°]. 28.39 7157.9 7 
27.04 °| 67.8 " 35:74 2 | SI-7 3 83.2 y 28.42 3 59.8 "3 
27.06 ° 68.6 6 35.76 ; 53.0 5 85.9 24 28.42 2 61.6 3 
27.06 69.2 35-75 54.1 88.3 28.40 63.4 
27.03 °|69.6 *135.71 4] 55.0 9 90.4 77]28.35 5165.0 7° 
26.98 69.9 ° 35.64 7155.7 7 92.1 171 28.27 °| 66.4 14 
26.90 7 |70.0 1135.55 2 56.1 4 93-3 im 28.17 . 67.6 5 
26.80 69.9 3 35-43 14 56.3 : 94.0 | 28.06 13 68.5 7 
26.69 69.6 35.29 56.2 94.2 27.93 69.2 
26.56 *| 69.2 £135.14 15 | 55-8 41 3.96 43 | 93.9 3] 27.79 14) 69.5 3 
26.43 "3 | 68.6 | 34:98 "6 55.2 3-54 47 193.0 9] 27.64 15} 69.5 ° 
26.30 - 67.8 5 34.82 - 54.3 2 3.13 0 91.7 ° 27.50 4 69.2 
26.17 2 66.9 9 34.67 13 53-3 | 2-74 35 89.9 23 27.36 13 68.6 10 
26.05 66.0 . 2.1 2. 87.6 27.2 67.6 
25.96 2165.0 7° ho 1 208 13 208 3t 806 27 a tO 66.3 13 
25.90 °164.1 9134.36 7| 49.4 411.83 75 | 81.8 3* 27.05 °| 64.7 16 
25.88 7 | 63.2 34-33 >| 48.1 131 1.65 18 | 78.4 o 27.01 *| 62.8 19 
25.91 : 62.4 (134-35 ¢| 46.8 . 1.55 ° 74.8 8 27.01 i 60.6 3s 
25.99 61.8 34.43 45-7 1.54 71.0 27.05 58.1 
26.12 "3 | 61.5 3134.57 "4144.8 911.62 ° | 67.2 38la714 91 55.4 277 
26.30 *° 161.5 °1 34.77 701 44.2 Ol 1.79 27 | 63.3 39} 27.29 15] 52.6 78 
26.53 ° 61.8 , 35.03 ‘co 43-9 ° 2.05 ne 59-5 i 27.48 2 49.7 x 
6.8 6 . . . . . 
26.51 | ot 9 | 35°33 34/440 5] 2-40 10 | 55-9 221 27-72 26 46.7 75 
27.13 3.3 35.67 44.5 2.84 ' 52.6 28.00 8 
27.48 %8 64.5 - 36.04 37 45.3 . 3.35 - 149.8 7°] 28.32 3? qd 7 
27.84 3 66.0 > 36.44 * 46.5 *? 3.91 5° 47.4 74 38.6 °° 
I.115 —0.494 1.235 0.725 2.348 +2.124 1.108 +0.477 
24".806 49''.42 33°.440 327.60 2.056 89''.04 25°.915 717'.88 
+0.01 ~0.03 +0.01 -0.04 0.03 +0.12 -0.01 +0.03 
Dy 6, Da & 0.3 0.5 0.3 0.5 -0.3 -0.5 -0.3 0.5 
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400 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
K Virginis. 4 Urse Minoris. 1 Virginis. a& Bobtis. 
Mean Sotar Mag. 4.3 Mag. 5.0 Mag. 4.2 Mag. 0.2 
Date. ! 
™ Right Declina- Right Dectina- Right Declina- Right Declina- 
Ascension. | tion S. § Ascension. | tion N. ion. | tion S. § Ascension. | tion N. 
o 4% h m o ¢ h m o 7% h m o 
— 9529 14 9 1477 567 14 IT |- 535) 14 IE | +19 37 
ve 8 oe 8 ee g ee 
11.4 9.93 59.8 26.33 12.5 41.06 53-9 
13.3 19 [10.98 795] 58.0 19 | 26.66 33| 14.5 27°] 41.40 34) 51.5 74 
I Ii! 12 20 2I 
15.2 79 912.09 56.8 *71 27.00 34] 16.5 7° 41.74 34| 49.4 
19 113 6 I 17 
17-1 19 [13-22 ©°3) 56.2 127.33 2 18.4 " 42.08 2 47.7 07 
18.9 16414733 104 56.3 8 27.65 30 20.1 - 42.40 30 46.4 3 
20.5 15.37 57.1 27.95 21.6 42.70 45-6 
21.9 "4416.32 2 58.5 *41 28.22 77 | 22.9 13] 42.98 28 | 45.2 4 
23.1 7117.14 °7| 60.4 '9128.46 74| 23.9 9] 43.22 74) 45.2 ° 
10 6 2 21 21 | 
24.1 '0 117.81 40 62.8 i 28.67 *) | 24.6 ; 43-43 75 45.6 
24.9 s 18.30 30 65.5 30 28.85 - 25.1 3 43.61 14 46.4 a 
25.4 18.60 68.5 29.00 25.4 43.75 47-5 
25.7 3118.72 7) 71.6 37] 29.11 77] 25.5 ]43.85 '°| 48.8 *3 
25.9 7418.65 7| 74.7 371 29.20 : 25.4 "143.92 7| 50.2 "+ 
25.9 ° 18.41 it 77.7 7 29.26 3 | 25:2 3 43-96 4 51.7 - 
25.8 ; 18.00 56 80.4 74 29.29 + | 24.9 4 43-97 || 53-3 |. 
25-6 117-44 .,|82.8 129.30 | 24.5 [43-95 || 54-9 
25.3 3116.76 °°] 84.9 72} 29.28 ?]24.0 5] 43.91 56.3 "+ 
24.9 4115.97 79) 86.5 *°1 29.24 4/ 23.5 5] 43.85 °| 57-5 7 
24.5 ; 15.10 94 87.6 " 29.18 | | 23.0 5 43-76 2 58.6 5 
24.0 : 14.16 98 88.2 | 29:20 | 22-4 5 43.66 59-5 & 
23.5 13.18 88.3 29.00 21.9 43-54 60.1 
23.0 °f12.19 99|87.8 5128.89 **|21.4 5143.41 75] 60.5 + 
22.5 Strz.21 9°) 86.8 '°] 28.77 17] 21.0 4143.27 14! 60.6 | 
22.0 ° 10.26 io 85.3 ee 28.65 - 20.6 3 43.13 3 60.4 : 
21.6 1 9.36 83 83.3 25 28.53 10120°3 3 43.00 1) 59-9 3 
21.2 8.53 80.8 28.43 20.1 42.88 59.1 
20.9 3] 7.80 73] 77.9 79] 28.35 . 20.0 142.77 "| 58.0"? 
20.8 17.19 9/747 371 28.29 °120.1 142.69 3} 56.6 14 
20.8 ; 6.71 . 77.2 .. 28.26 ° 20.3 ; 42.65 ‘ 55-0 te 
21.0 1 6.38 6 67.5 39 28.27 6 20.8 , 42.64 4 53-1 5 
21.4 6.22 63.6 28.33 21.5 42.68 50.9 
22.0 ©} 6.24 7/1 59.6 4°] 28.43 7°] 22.4 9142.77 9] 48.4 25 
22.9 91 6.44 7°] 55.7 391 28.58 '5| 23.6 17} 42.91 74] 45.8 7° 
24.1 14 6.82 - 52.0 . 28.78 OS 25.0 - 43.10 3 43.1 i 
25-5 16 7.38 73 48.5 32 29.03 38 26.6 1g | 43°33 27 40.3 38 
27.1 8.11 45.3 29.31 28.4 43.60 37-5 
28.9 187 8.98 87! 42.5 78} 29.62 3" | 30.3 191 43.91 3! | 34.8 27 
30.8 "97 9.97 99| 40.3 77] 29.95 33 | 32.3 7°} 44.24 33 | 32.3 75 
~O.174 4.790 +4.685 1.005 -0.098 1.062 40.357 
9/’.18 10°.177 82°'.56 27°.022 8''.77 41°.559 65’’.69 
—-0.01 —0.07 +0.26 0.00 -O.01 ~O.01 +0.02 
~0.5 0.3 0.5 0.3 0.5 0.3 ~O.5 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


A Bodtis. 


Mean Solar 
Date. 


Right 


Ascension. 


Mag. 4.3 











Declina- 
tion N. 


h mi; nd 
14 13 |+46 28 


8 
4.30 
4.71 
5-13 
5-55 
5.96 


6.34 
6.68 


6.98 
7.24 
7-45 
7.61 
7-71 
7.76 9 
7-77 

7:73 ¢ 


7-65 
7.54 
7-39 
7.22 
7.02 


6.81 
6.59 
6.36 
6.13 
5-91 


5:71 
5°54 
5-40 
5-30 
5.26 4 


5:27 
5:34 
5-47 
5.67 
5-93 
6.24 
6.60 
6.99 
1.452 
4°.673 
0.02 
0.3 


Jan. 0.8 
10.8 
20.8 
30-7 

9.7 


19.7 
. 1.7 
11.6 
21.6 
31.6 


41 


Feb. 


Apr. 10.5 


20.5 
39-5 
May 10.5 
20.4 


30.4 
June 9.4 
19.4 
29.3 
July 9.3 


19.3 
29.2 
Aug. 8.2 
18.2 
28.2 


Sept. 7.1 

17.1 

27.1 

Oct. 7.1 

17.0 

27.0 

Nov. 6.0 

15-9 

25.9 

Dec. 5.9 

15-9 

25.8 

35.8 

Sec 6, Tan 6 
Mean Place 
D’y a, Dua 
Dy 6, De 6 

1913——26 


59.6 
56.1 35 


52.6 39 
49.0 3 
45-5 33 
42.2 

39.2 3° 
36.6 7° 


+1.053 

74°’ .69 
+0.06 
—0.5 


A Virginis. 
Mag. 4.6 


—— — —_._ 


Right 
Ascension. 


h mi 


14 14 


$s 

23.16 

23.51 39 
23.85 34 
24.19 oo 
24.52 3% 
24.82 
25.10 
25°35 
25-57 
25-75 


25.90 
26.02 
26.11 ? 
26.18 7 
4 
I 


28 
25 
22 
18 


26.22 


26.23 
26.22 
26.18 
26.12 
26.04 


25-94 
25.83 
25.71 
25-58 
25.46 


25-35 
25.26 ? 
25.20 ° 
25.17 ° 
25.18 6 
25.24 
25°35 
25.51 


23°.949 
0.00 
0.3 


Declina- 
tion S., 





—12 58 
17.4 

19.3 
21.2 + 
23.0 |4 
24.8 17 
26.5 

28.0 '5 


29.3 . 


30.4 
31.3 
32.0 
32-5 
32-9 
33-1 
33-1 


33-0 
32.9 
32.7 
32.4 
32.0 


31-5 
31.0 
39-5 
30.0 


29-5 


29.0 
28.6 
28.3 
28.2 
28.2 


~ On” bh Ww ~] 


»n Onmsm wh AaAaAaan MU hw bw m= 


—0.230 
16''.02 


—O.01 
—0.6 


{Eph x3] 


2 Libre. 
Mag. 6.3 





Right 
Ascension. 


h m 


14 I 


Ss 
43-79 
44.13 34 
44.48 35 
44.82 2 
45.14 3° 


45-44 

45:72 3° 
45:97 > 
46.19 19 
46.38 6 


46.54 

46.66 *? 
46.76 °° 
46.83 7 
46.87 * 


46.88 
46.87 
46.84 
46.78 
46.70 
46.60 
46.49 
46.37 
46.25 | 
46.13 


46.02 
45.93 ? 
45.86 7 
45.82 4+ 
45.83 ; 


45.88 


45.98 °° 
46.13 * 


20 








Declina- 
tion S. 





—11 19 


12.8 
14.2 74 
15.5.9 
16.5 7° 
17.3 


17.9 
18.3 
18.5 
18.6 
18.5 


—~— ~~ mt NR of A Co 


18.4 
18.2 
17.9 
17.5 
17.1 


16.7 
16.2 
15.7 
15.2 
14.8 


14.4 
14.1 
13-9 
13.8 
13.9 
14.2 
14.7 
15-5 
16.6 - 
17.9 
19.4 
ar.1 17 
22.9 ° 


CO tn Wm mw Ww G&D aan w & hb Sb WG HW 





—0.200 
1/'.72 
~O.01 
~—0.6 





6 Bobtis. 


401 


= ee 


Mag. 4.1 


Right 
Ascension. 


h m 


14 22 


8 
13.71 
14.15 44 
14.60 45 
15.05 ig 
15-49 44 


15.91 
16.30 9? 
16.64 34 
16.93 2 
17.16 3 


17.34 
17.46 a 
17.52 
17-53 s 
17. 

7-48 
17.39 
17.25 4 
17.07 
16.86 7? 
16.63 79 

25 


16.38 
16.11 77 


1.633 


0.02 


Declina- 
tion N. 





+52 14 


49.2 
46.8 74 
44.9 °9 
43-7 “6 
43.1 


43-1 6 
43-7 |, 
44.9 

46.6 *7 
48.8 - 


5 
51.3 
54.0 7! 
56.8 ? 


I 59.6 28 


27 
62.3 25 
64.8 

67.0 7? 
68.9 *9 
70.4 *9 
715 6 


32.4 
29.7 7 


+1.291 


14°.156 69/',03 


+0.07 
-—0.6 


402 


FOR THE UPPER TRANSIT AT WASHINGTON. 





5 Urse Minoris. 
Mag. 4.4 


d Virginis. 
Mag. 5.0 


SJ Bodtis. 
Mag. 5.4 




























Right 
Ascension. 


Right 


Right 
Ascension. 


Ascension. 


Declina- 


Declina- 
i tion N. 


Declina- 
tion N. 


tion S, 


h m o ¢ 
+19 36 
8 oe 

51.3 

48.9 °4 
46.8 7! 
45.177 





h m 


14 27 


8 
40.88 


4.77 °9 
42.72 95 








BAAN GW N OW AO ~ 


Aan Ys 





mw wD G&D fh 


Mean Place 
D'y a, De a 
Dy 6 ’ Da 6 
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APPARENT PLACES OF STARS, 1918. 


P Botts. 
Mag. 3.8 


Right 


Ascension. 





Declina- 
tion N. 





Mean Solar 
Date. 


Feb. 


Mar. 


Sec 6, Tan & 
Mean Place 
D’y a, Dea 
Dy 6, Dw 5 





APPARENT PLACES OF STARS, 1913. 403 


FOR THE UPPER TRANSIT AT WASHINGTON. 





—— 









































y Bovtis. 77 Centauri. CO Botts. a? Centauri. 
Mag. 3.0 Mag. 2.6 Mag. 4.5 Mag. 0.3 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion N. } Ascension. tion S. Ascension. tion N. ] Ascension. | tion S. 
° é ce] é ce] Ud h mm ° e 
+38 40 —41 46 +30 6] I4 33 | —60 28 
oe oe os 8 ve 
61.1 27.9 66.5 39.34 19.6 
58.6 25 28.9 '° 64.0 751 39.91 57| 20.0 4 
56.6 7° 30.2 '3 61.9 711 40.50 59| 20.9 9 
55-1 ° 31.7 - 60.3 7°} 41.09 59| 22.2 13 
54.1 0 9 | 33°5 20 59.2 - 41.66 57 | 23.9 a 
53-7 35-5 58.6 [42.19 | 25.9 
53-9 5 37.6 7% 58.5 '1 42.68 49| 28.2 73 
54-7 | 39.8 2? 58.9 4143.13 45 | 30.7 7 
56.0 73 42.0 7 59.8 9143.52 391 33.5 7 
16 22 13 33 29 
57.6 20 61.1 6 43.85 5 36.4 29 
59.6 62.7 44.13 39-3 
61.9 i 64.6 2 44.35 ts 42.2 *s 
64.3 24 66.6 i 44.50 3 45.0 27 
66.7 | 4 68.7 | [44:59 5 | 47-7 5 
69.1 a 70.8 7" | 44-62 31 50.2 os 
71.4 72.9 44-59 52:5 
21 19 21 
73-5 13 74.8 17 44-50 14 54.6 8 
75:3 15 79.5 15 44-30 9,| 90-4 14 
76.8 DB 78.0 a 44.16 24 57.8 10 
78.0 3 79.1 3 43.92 0 58.8 6 
78.8 4 79-9 43-64 31| 99°42 
79-2 5 80.4 7143-33 33 59.6 3 
79-2 4 80.5 2} 43-00 33 59-3 7 
78.8 5 80.3 6 42.67 32 58.6 am 
779 13 79-7 19) 47-35 29 57:5 15 
76.6 78.7. 142.06 56.0 
74.9 37 77-4 13) 41.80 2°) 54.2 18 
72.9 75.7 171 41.60 *°| 52.1 
O 20 13 22 
79.5 27 73-7 24 41.47 49.9 23 
67.8 30 71.3 36 41.42 47.6 24 
64. . . 
616 3 65. 28| q1.00™4| gag 23 
58.3 39 62.9 2°] 41.83 73] 40.9 7° 
"S34 8 ar] toe 32 | 29 a7 
54-9 34 59.8 31 42.15 40 39.2 13 
51-5 32 56.7 31 42.55 47 37-9 9 
48.3 53-6 43.02 37.0 
45-3 °° 50.7 721 43.55 23 | 36.6 * 
42.6 77 201 44.12 57| 36.6 ° 
+0.801 —0.893 1.156  +40.580 2.029 —1.766 
34°.531 787.22 34’'.20 53°.583 817.50 40°.834 36''.81 
0.01 +0.04 . —0.05 -0.01 +0.03 +0.03 0.09 
—0.3 —0.6 0.3 -0.6 -~0.3 ~0.6 0.3 70.6 
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404 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









33 Bodtis. 
Mag. 5.4 










Mean Solar 
Date. 




















Right Declina- 


Right Declina- 
Ascension. tion N. 


Right Declina- 
Ascension. tion S. 


Ascension. | tion S. 





eee, (ee Dens ener een 
















h m ° , ’ o PF 
14 35 |+44 46 4 36 -78 40 14 41 | +27 25 
3 (Za 8 oe 


Jan. 0.8135.46 3 | 27:7 
10.8] 35.84 3° | 25.1 
20.8] 36.24 4° | 23.1 


23.1 
35.23228 3 
56.58 ee 23.1 3 


8 18 35 17 
30.7] 36.65 47 | 21.6 "5157.94 139] 23.9 60.2 ™°} 11.64 35 | 64.9 

40 9 133 13 16 34 12 

Feb. 9.7137.05 38 20.7 3 59.27 127 25.2 05 61.8 - 11.98 33 63.7 3 
19.7 | 37-43 20.4 60.54 27.0 63.3 12.31 62.9 


61.73 **9! 29.3 73 
62.82 199) 31.9 76 
63.79 ?7| 34.8 79 


Mar. 1.7137.78 29|20.7 3 
11.6} 38.10 97 | 21.6 9 
21.6] 38.38 7°| 23.0 "4 


23 ‘9 83 32 IT 
31.6] 38.61 13/2749 5 64.62 65 38.07) 13.34 17 64.8 ts 
66.8 13.51 66.3 
66.8 °113.64 '3| 68.1 13 
66.7. "113.74 '°| 70.0 *9 
66.4 ; 13.81 ; 72.0 . 
66.0 5 13.84 74.1 _ 
65.5 13.84 76.1 
65.0 ° 13.81 78.0 0 
64.4 6113-75 0179-7 2 
63.8 2 13.66 2 81.2 ° 
63. 13. 82. 
3.2 ° 113.55 0 4° 
62.7 13.42 3.3 
° |} 62.2 3113.27 - 83.9 © 
61.8 4113.11 e 84.1 ? 
61.4 ; 12.95 6 84.0 5 
: 61.1 >| 2:79 16 83.5 3 
12.63 82.7 
12.49 '4| 81.5 *? 
12.38 ** {| 80.0 15 
12.30 °| 78.1 3 
12.26 ; 75-9 * 
12.26 73-5 


12.31 >| 70.8 77 
12.41 *°| 67.9 79 
12.57 1°! 64.9 3° 
21 30 
12.78 61. 9° 


13.03 __ | 58. 5” 
13.32 79| 56.0 79 


h ! ° e 

14 38 — 5 16 

; 54. 5 

34 56.5 1 19 

. 58.4 
Seems 13.65 95 | 53.3 77 





5-094 4.995 1.127  +0.519 
59°.789 35°'.33 11°.253 85°'.67 
. 0.01 +0.03 

—0.3 -0.3 0.3 —0.6 
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APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


405 
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109 Virginis. 8 Libre. a Libre. Groombridge 2164. 
Mag. 3.8 Mag. 5.3 Mag. 2.9 Mag. 5.7 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. [ Ascension. tion S. Ascension. tion S. Ascension. | tion N. 
h m °o , h m ° ? h m ° , 
14 41 |+ 215] 14 45 |-15 38 14 49 | +59 38 
8 a 8 ae 8 an 
50.18 25.1 51.33 11.6 13.06 29.2 
50.50 33 23.0 o 51.67 oi 13.2 - 13.53 50 26.6 ° 
50.83 33 21.0 452-01 35 14.9 7 14.03 52 24.6 14 
51.16 >| 19:2 16 52.36 16.6 14.55 ©) | 23-2 5 
51.48 i. 17.6 134 52-70 34 | 18.3 - 15.07 70 22.4 — 
51.79 16.3 53.02 19.9 15.57 22.3 
52.07 i. 15.3 " 53-32 °° | 21.3 fg 16.04 i 22.9 ° 
52.33 33 14.7 3 53-59 74 22.6 Y 16.46 37 24.1 1 
52.56 90 | E44 53.83 EK Ds 9 9 16.83 31 258 - 
52.76 14-3 9 [54-04 | 24.6 3 3 ms 74 2 ° 36 
52-93 14.5 54-23 25-4 17.3 30. 
53.08 1514.9 $154.39 1° |26.0 ° | 17-35 14 | 33-4 29 
53-19 “3 | 15-5 5154-52 3 | 26.4 ; 4117.65 3 36.4 30 
53-27 5 16.3 9 54.62 , 26.7 ~ ° 17.68 5 | 39-4 5, 
53-32 5 17.2 9 54.69 4 26.9 5 ; 17.64 42.475 
53-35 | 18.1 154.73 _ | 26.9 17-53 ,| 45-2 
53-35 9|19.0 9154.74 1|26.9 ° 117.37 20] 47.7 25 
53-33 19.9 3154-72 26.8 ; ; 17.16 6 | 49-9 13 
53.28 ° 20.7 - 154.68 : 26.6 3 ; 16.90 30| 92°7 33 
21 21.4 / 61 26. 16.60 0 
53 [74 7154 9 3 3 3 ‘ 33| 8° 9 
53-12 22.1 54.52 26.0 16.27 53-9 
53.01 3 22.7 : 54.41 - 25.6 + 4115.92 54.3 ‘ 
52.88 °° | 23.1 315429 ,, | 25-2 4 4115.55 37 | 542 6 
52.75 i 23-4 > 154.16 - 24.7 ° ; 15.18 36 53-6 | 
52.62 9123.5 | 402 13 24.2 : : 14.82 35 52-5 16 
52-50 23-4 53-99 23-7 14.47 59-9 
52.39 '' | 23.2, 7153.78 ** | 23.3 4 5] 14.15 35 | 48.8 2 
52.30 2| 22.8 ; 53.69 22.9 * 4113.87 3 46.3 a3 
52.25 ® 22.2 2153-63 | 22.6 ° ; 13.64 1 43-4 °° 
52.23 | 21.4 55 3 22.5 0 13.47 10 ee 35 
52.25 20.3 53-64 22.5 13.37 36.7 
52.32 2 19.0 > 53-71 2 22.7 ? 13.35 - 33.0 2 
52-44 1° | 17-4 og 53.84 - 23.2 , 13.41 | 29.2 2, 
52.61 a 15.6 20 | 94-0? 23 23.9 9 13.56 23 25-4 38 
52.82 - 13.6 50 | 04 25 7 24.8 2 13.79 31 * 36 
53.07 11.6 54-52 26.0 14.10 18.0 
53-36 °9| 9.5 7" | 54.82 9°) 27.4 74 14.48 3°| 14.7 33 
53-67 3" | 7.4 7155.14 37 | 28.9 19 14.91 43] 11.9 
1.001 +0.039 1.038 -0.280 1.979 +1.707 
50°.962 32°'.29 52°.308 9/7.69 13°.843 50''.03 
0.00 0.00 0.00 —O.01 —0.03 +0.08 
0.3 -0.6 —0.3 —O.7 —0.3 -0.7 


406 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


































8 Ursee Minoris. Piazzi 221. B Lupi. 
Mag. 2.2 Mag. 5.8 Mag. 2.8 

Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. ] Ascension. tion S. Ascension. tion N. J Ascension tion S. 

h m o 4 h m o 7% ” m and h m | > 7 
14 50 |+74 30] 14 52 |-11 3] 14 52 |+1447] 14 52 | —42 46 

3 iad 3 oe 8 oe s 7? 

61 17. I. 6. 6.01 . . 8. 
56.38 77| 151 24] 2:00 39/981 °7| 6.33 3 [37.041 48.41 4) 58.9 S 
§7-22 4813-3 1] 2-39 39 | 39-9 1. | 6.66 33 | 349 13 | 48-84 +3 | 59-9 fe 
58.10 39/122 6.99 33 [OSE gf 49-27 4) | 61.2 . 
58.99 3, 11.6 ° 7-32 3 31-6 ' 149 69 a 62.7 i 
59.86 11.8 3.38 44.7 7.63 30.5 50.10 || 64.4 

82 8 30 13 29 6 38 19 
60.68 74 12.6 14 3.68 a 46.0 - 7.92 35 29.9 | 50.48 35 66.3 30 
61.42 64 14.0 | 3-95 24 47.1 9 8.19 74 29.7 550 83 32 68.3 nt 
62.06 52 16.0 25 4.19 72 48.0 i 8.43 a1 | 299 ; 51-15 93 | 70-4 2, 
62.58 38 18.5 a3) 4°42 19 48.7 ; 8.64 1g | 30-4 9 51.43 5 72-57) 
62.96 21.3 4.60 49.2 8.82 31.3 51.68 74.6 
63.21 75 | 24.3 3° 4.76 1° | 49.5 318.97 15 | 32.4 1151.89 77 | 76.6 2° 
63.32 4 27.4 st 4-89 13 | 49.7 2] 9.09 ') | 33-7 12] 52.06 17) 78.5 °9 
63.28 17 [325 sof 499 5 [497 1917. 135-2 - 52.18 80.4 a 
63.11 30|33°5 928 5.06 ‘ 49.6 *]9.22 > | 36.8 ts | 92-27 ° 82.1 - 
62.81 36.3 5.10 49.4 9.24 38.3 52.32 83.7 

42 25 2 3 fe) 14 I 14 
62.39 52 38.8 3 | O22 | | 49-4 3 9.24 3 39-7 | | 52-33 3 85.1 - 
61.87 2° | 40.9 °" | 5.11 48.8 9.21 41.1 "4152.30 86.3 
61.27 éy 42.6 ¥ 5.07 48.4 ; 9.16 ° 42.4 3 52.23 ns 87.2 
60.60 43-9 , 5.01 9 48.0 4 9.08 10 | 43°5 5 52.13 14 87.9 4 

8 6 . . . . . . 
$087 on 44 2] 482 au [$2] E88 1a [O44 0) 5198 6 BBS 
58.31 79} 44.5 314.69 7? 146.6 518.72 '4 | 45.4 4151.65 1°! 88.2 ? 
57-52 i, 43.6 a 4.56 3 46.2 *1 8.58 ‘4 45.6 ° 51.46 19 | 87.7 : 
56-75 77 ]42.2 0) 4-43 15 [45-8 218.44 ot 145.5 4 [51-27 191 86.9 
56.02 40.3 4.30 45-5 8.30 45.1 51.08 85.9 

68 23 12 3 13 7 I 12 
55-34 38.0 4.18 45-2 8.17 44.4 50.91 84.7 
54-74 ° 35-2 x 4.09 245.0 °]| 8.07 * | 43-5 2] 50.78 4 83.3 °4 
54.23 9) | 32-1271 4.03 2 /45.0 917-99 |] 42.3 | 50.69 9! 81.8 - 
53-83 4) | 28.7 a7 FOF 5 [452 447-95 3 40.8 - 50.65 *| 80.2 - 
53-55 _.|25-0 . | 4.03 45-4 _1 7-95 39.0 [50.67 .| 78.7 

8 6 
53-41 21.2 0 4.09 > | 45-9 ° 8.00 2 37.0 . 50.75 D 77.4 3 
53-42 6|17-3 20] 4.21 0 46.6 8.10 1° | 34.7 3150.90 ° 76.2 | 
53-58 7 13.4 ; 4.38 27 | 47-5 2 8.25 : 32.3 i 51.11 3 75.2 *° 
53-89 16| 963. 4.60 48.7 "| 8.45 24 29.8 (251-39 33, 745 3 
54-35 6.1 4.86 8.69 27.2 51.72 74.2 
54.94 3.0 - 5:15 8.97 78 | 24.6 ?°152.09 371 74.3? 
55-04 0.2 5:4 


9.28 St | 22.2 74 52.50 *" 74.7 4 











Sec 6, Tan 6 3.743  +3.608 1.019 0.196 1.363 -0.926 
Mean Place | 56°.879 39’’.70 2°.679 32/’.91 49°.527 63''.39 
D’ya, Dwa -0.06 +0.18 0.00 —0.01 . +0.02 —0.04 
Dy 5, Dw 0.3 ~-O.7 -0.3 0.7 0.3 0.7 0.3 —0.7 


[Eph 13] 


Mean Solar 
Date. 


Jan. 0.8 
10.8 
20.8 
30.8 


9-7 


19.7 

1.7 
11.7 
21.6 
31.6 


Feb. 


Mar. 


10.6 
20.5 
39.5 
May 10.5 
20.5 


30.4 
June 9.4 
19.4 
29.4 
July 9.3 


19.3 
29.3 
Aug. 8.2 
18.2 
28.2 


Sept. 7.2 
17.1 
27.1 

7.1 
17.1 
27.0 

6.0 
16.0 
25-9 
Dec. 5.9 


15-9 

25-9 

35.8 
Sec 6, Tan 6 
Mean Place 
D’y a, Dwa 
Dy é, Dw 6 


Apr. 


Oct. 


Nov. 


APPARENT PLACES OF STARS, 19138. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





O Libree. f Bottis 
Var. 4.8-6.2 Mag. 3.6 
Right Right Declina- 
Ascension. Ascension. | tion N. 
h m h m o 8 
14 56 14 58 |+40 43 
8 8 ” 
18.35 39.38 42.0 
18.67 3? 39-74 3°| 39.3 27 
19.00 % 40.11 3 37-1 ° 
19.34 40.49 5) | 35.4 17 
19.67 39 40.87 7 34.2 7 
19.98 41.24 33.6 
20.27 se 41.59 .. 33-6 - 
20.54 41.91 2134-2 
20.79 42.19 24 35:3 16 
21.01 42.43 26 36.9 30 
21.20 42.63 38.9 
21.36 1° 42.79 re 41.2 i 
21.49 42.91 7 43-7 36 
21.59 42.98 46.3 36 
21.67 43.01 , 48.9 2 
21.72 43.00 ; 51.4 14 
21.74 42.95 | 53.8 7 
21.73 42.86 17/959 48 
21.69 42.74 J. | 57-7 1, 
21.63 42.59 17 | 59-4 - 
21.54 42.42 [60.2 
21.44 42.23 *2|60.9 7 
21.32 42.02 77 |61.2 3 
21.19 | 41.80 - 61.0 . 
21.06 41.59 7 60.4 Wd 
20.93 41.38 | 59.3 
20.81 41.18 57.8 : 
20.71 41.01 a | 55-9 ° 
20.65 40.88 4 53-6 . 
20.62 40.79 5 | 51.0 29 
20.63 40.74  .48.1 3 
20.69 40.75 .|44-9 
20.80 40.83 ; 41.6 33 
20.97 ° 40.96 9 | 38.2 i. 
21.18 41.15 25 34:7 3 
21.43 41.40 | 31.3 
21.71 78 41.69 79 | 28.1 3? 
22.02 3! 42.02 93! 25.2 
1.010 1.320 +0.861 
19*.288 40".142 59''.62 
0.00 —0.02 +0.04 
0.3 0.3 -0.7 

















—_— Lee 





407 
yY Scorpii. ~ Bottis 
Mag. 3.4 . 4. 
Right Declina- Declina- 
Ascension. tion S. tion N. 
h m ° é - ° o 
14 58 |—24 56 +27 16 
s oF oe 
57-33 __ | 25-9 56.3 
57-68 35 | 27.1 1? 53-7 7° 
58.04 ° 28.5 "4 51.4 73 
58.40 36 30.0 - 49.6 - 
58.76 31.6 6 48.3 9 
59-10 33-2 47-4 
59.42 3° | 34.8 1° 47.0 4 
59-72 | 36.3 4 47-2 | 
39:99 24 37-7 13 21 47-9, 
2371 | 39-0 5 49.0 14 
60.44 40.2 50.4 
60.62 '8| 41.3 1! 19! 52.r 17 
60.77 '5 | 42.2 3 12 | 54.1 7° 
60.89 9 43.0 | : 56.2 at 
60.98 43-7 ¢ ; 58.3 - 
61.04 44.3 60.4 
61.06 7|44.8 9% 1 | 62.4 *. 
61.05 *|45.1 3 ° 64.2 6 
61.01 : 45.3 : 65.8 14 
60.94 45-4 | 67.2 10 
60.85 45-3 - 68.2 
60.73 *7| 45.1 7 68.9 7 
60.60 3] 44.8 3 69.3 4 
60.46 *4| 44.3 69.4 * 
60.31 15 | 43.7 ; 69.1 3 
60.16 43.0 68.4 
60.03 *3)} 42.3 7 151 67.3 * 
59.92 *' | 41.6 13| 65.9 '4 
59.85 7) 40.9 7 64.2 ” 
59.82 40.3 62.1 74 
59:83 |39-7 , 59-7 16 
59:90 5 /39-3 | 57-1 Og 
60.02 3 39.2 54.3 
60.20 4 39.3 3 51.3 30 
60.43 5 | 39.6 6 48.3 30 
60.70 40.2 45-3 
61.01 37 | 41.0 ° 42.4 . 
61.35 94] 42.1 7 45.26 3" | 39.6 * ? 
1.103 0.465 +0.516 
58°.493 26’’.08 43°.053 70’'.78 
+0.01 0.02 —0.0I1 +0.02 
0.3 —0.7 0.3 0.7 


[Eph 13] 
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Feb. 


Mar. 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


C Bodtis. 
Mag. 5.0 


Right 
Ascension. 








Declina- 
tion N. 


° s 


15 3 |+25 II 


$s 
28.00 
28.32 37 
28.66 34 
29.00 34 
34 


72.6 
70.1 79 
67.8 73 
65.9 tA 
64. 
4:5 9 
63.6 


‘163.2 * 


63.3 ¢ 
63.9 0 
64.9 13 
66.2 

67,8 1° 
69.7 *9 
71.7 20 


6 21 
2 73-8 20 


58.7 79 


° | 56.0 77 


+0.471 
86" .64 


© Lupi. 
Mag. 3.5 


Right 


Ascension. | 


h wm 

I5 § 

6 
59.09 
60.17 48 
60.66 49 


61.16 9° 
61.65 *9 
47 


62.12 
62.57 45 
62.99 - 
63.37 xs 
3.72 35 


64.02 
64.28 7° 


1.616 
61°.652 





Declina- 
tion S. 


i-) id 


—51 46 














t Libre. 
Mag. 4.7 









Right 
Ascension. 


Declina- 
tion S. 





62.9 
61.4 
59.6 
57-4 
55.0 


52.4 
©) 49-8 
47-3 
45.0 
43.0 


41.3 
40.0 


39.2 


2.712 2.521 
46.150 33’'.08 


Hem KI GH Cain & WG G 





es I a 


+0.02 


+0.02 
~-0.3 


—-0.7 
[Eph 13] 





-O.11 
0.7 


+0.05 
-0.3 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


3 Serpentis. 


Mean Solar 
Date. 





Right 
Ascension. 





Mag. 5.4 





Declina- 
tion N. 





ww 
>++4 
oo 

Or Wma 


+0.092 
42'".34 


O Bodtis. 
Mag. 3.5 


Right 
Ascension. 


h m 
15 Il 


s 
58.89 
59.21 97 
59.56 * 
59.92 3° 
60.27 35 

35 


60.62 33 
60.95 
61.26 - 
61.54 7 
61.78 74 
20 


61.98 
62.15 77 
62.28 *3 
62.37 
62.43 


62.45 
62.43 7 
62.38 9 
62.29 ? 
62.18 ** 
14 


62.04 
61.88 - 
61.70 ° 
61.51 a 
61.31 19 


61.12 3 
60.94 
60.79 - 
60.66 

60.57 ; 


60.53 ' 


60.54 6 
60.60 


60.72 * 
60.89 *7 
23 


2 


61.12 i 
61.39 
61.69 3° 


1.201 
59°.729 
-0.01 
-0.3 


Declina- 
tion N. 





+0.665 
79''.72 
+0.03 
0.7 
(Eph 13] 


fe Libre. 
Mag. 2.7 


Right 
Ascension. 


h m 
15 12 


8 
18.37 
18.69 3? 
19.02 
19.35 99 
19.68 33 

32 


20.00 


20.30 3° 


28 


20.58 
20.84 
23 
21.07 7 
21.28 3 
21.46 ° 


21.61 *9 
I2 


21.73 
21.82 


21.88 
21.91 
21.91 
21.88 
21.83 


21.75 
21.65 


21.53 *7 

21.407 

21.26 *4 
13 


21.13 
21.00 13 
20.89 ** 
20.81 


20.77 


20.77 
20.81 
20.91 ° 
21.06 79 


21.26 7° 
24 


10 


21.50 
21.77 77 


22.07 3° 


1.013 
19°.394 
0.00 

-0.3 


3} 53.3 77 


26 


Com wm O & 






Y Urse Minoris. 
Mag. 3.1 









Declina- 
tion S. 


Right 
Ascension. 


Declina- 
tion N. 















o a 


- 9 3 
49.9 
51.6 77 


17 
55-9 

16 
56.6 14 
58.0 

12 
59.2 
60.2 7° 
60.9 
61.4 


Ww a sy 


61.7 
61.8 
61.8 
61.7 
61.4 


61.0 
60.6 
60.2 
59.7 
§9.2 


58.7 
58.3 


wOwWwrh DD ANUth Pp Hh Ww = CO 


Coa Ww O FF Wb 


3.260 +3.103 
51*.522 36°'.75 

—0.06 40.13 

-0.3 -0.8 





























+0.20 


410 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
} Bottis pr. t' Serpentis. 2 Draconis. 
Mean Solar Mag. 4.5 Mag. 5.5 Mag. 3.5 
Date. nn 
nse Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. [ Ascension. tion N. | Ascension. tion N. 
° , ° ‘ h m °o 4 
+37 40 +15 439 15 22 (+59 15 
(tA oa 8 on 
Jan. 0.9 37.6 48.1 58.47 53-5 
10.8 34.8 78 45.7 74158.89 47 | 50.6 79 
20.8 32.4 74 2) 43.5 77159.36 47 | 48.2 * 
30.8 30.4 - 41.6 “3 59.86 ” 46.4 _ 
Feb. 9.8 29.0 ; 3 | 40.1 ~ 60.37 0 45.20 
M 19.7 28.2 3 39.0 7 60.87 48 44.7 | 
ar. 1.7 28.0 38.3 61.35 44.9 5 
11.7 28.4 4 38.0 3461.80 45 | 45.7 
21.6 29.3 2 38.2 . 62.21 47 | 47.1 “ 
31.6 30.7 a 3 | 38.8 5 62.56 o 49.1 77 
Apr. 10.6 32.5 39.7 62.85 51.5 
20.6 34.6 77 40.9 +7} 63.07 “6 54.2 77 
30.5 37.0 “4 42.3 > 63.23 '°| 57.2 °° 
May 10.5 39-5 °° 43-9 °° 63.32 ; 60.3 30 
20.5 - 25 5 45-5 17 _ 5 - 30 
30.5 44. 47.2 3-29 3 
June 9.4 47.0 74 48.8 1°} 63.18 77 | 69.1 28 
19.4 49.2 77 50.4 1°] 63.01 17] 71.6 75 
29.4 51.2 7 51.8 On 62.79 7 73.8 - 
July 9. 52.9 13 9 531° 62.52 75-6 13 
19.3 54.2 54.1 62.21 76.9 
29.3 55.1 9 | 54-9 6 61.87 34] 77.7 | 
Aug. 8.3 55.6 9 55-5 -|61.50 397] 78.1 4 
18.2 55-7 3 55.8 3 61.12 5 78.0 , 
28.2 55-4 5 - 55:8 3 60.74 38177°9 13 
Sept. 7.2 54-7 46.83 55-5 60.36 76.1 
17.2 53-5 6 46.68 - 55.0 60.00 3° 1 74.4 u 
27.1 51-9 901 46.55 13 | 54.2 159-67 32 | 72.3 2 
Oct. 7.1 49-9 0, 46.45 ,| 53-0 5 | 99°39 28) 69.7 29 
17.1 47.5 27 46.39 3 51.5 17 59.16 aa 3 
27.0 44.8 46.36 49.8 59-00 63.5 
Nov. 6.0 41.9 32 46.38 , 47.8 . 58.91 ” | 59-9 
16.0 38.7 46.45 ; 45.6 | 58.90 g | 56:2 3 
26.0 35.4 99} 46.57 17] 43.2 24158.98 7:52.49 
34 17 25 16! 38 
Dec. 5.9 32.0 > 46.74 40.7 72 159-14 | 48.6 37 
| 
15.9} 13.38 28.6 46.95 38.1 59-39 | 1 44-9 
25-9} 13-65 °7 | 25.4 3] 47.20 25 | 35.5 2°) 59-71 3° | 41.4 38 
35-9] 13-95 22.4 ~ 147-49 33.0 60.10 °7 ; 38.3 
Sec 6, Tan 6 1.263 +0.772 1.039 +0.282 1.957 +1.682 
Mean Place 12°.230 54/'.38 45°.293 59’’.go 59°.659 73''.66 
D’ya, Dwa -0.02 +0.03 -~O0.01 +0.01 -0.03 +0.07 
Dy 6, Du 0.3 -—0.8 -0.3 -0.8 0.3 -0.8 


(Eph 13] 





73-3 

71.9 '4 
70.0 '9 
67.6 i” 
64-9 28 


62.1 30 
59-1 

56.0 3° 
53-1 a 
50.4 37 
48.0 

46.1 '9 
44.6 *> 


9.813 


63°.25* 40/11 


—O.41 
~o.8 


Mean Solar 
Date. 


Jan. 0.9 
10.8 
20.8 
30.8 
Feb. 9.8 


19.7 
Mar. 1.7 
11.7 
21.6 
31.6 


Apr. 10.6 
20.6 
30.5 
May 10.5 
20.5 


30.5 
June 9.4 
19.4 
29.4 
July 9.3 


19.3 
29-3 
Aug. 8.3 
18.2 
28.2 


Sept. 7.2 
17.2 
27.1 
Oct. 7.1 
17.1 


27.0 
Nov. 6.0 
16.0 
26.0 
Dec. 5.9 
15.9] 
25-9 
35-9 
Sec 6, Tan 6 
Mean Place 
D’y a, Dw a 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
¢ Libres. fi Coronse Borealis. v! Bovtis. y Lupi (mean). 
Mag. 5.6 Mag. 3.7 Mag. 5.2 Mag. 3.0 
Ascension. | “ton'S. | Ascession. | ‘tion Ny | Ascession, | “tlon'N. | Ascension. | ton S. 
h m ° rd h m ° , h m ° , h m ° id 
15 23 |-1624] 15 24 |+29 23] 15 27 |+t4r 7] 15 29 | —40 52 
8 oe 8 oe 8 oe 8 oP 
19. 2 13.61 63.2 .28 27. 18.6 28. 
ae 32 oF 6 14 13.92 3t 605 27 47 61 33 oat 29 19.02 39 288 3 
20.35 24! 56.0 "4114.25 99 | 58.1 74] 47.97 3°| 22.1 754 19.43 47 | 29.5 7 
20.69 4 57.5 te 14.59 ss 56.1 i 48.34 2 20.1 i 19.85 ~ 30.4 2 
res 33 59.0 14 et * 1° 48.72 37 18.7 3 087 31.5 13 
21.3 60.4 15.2 53- 49.09 17.9 20. 32.8 
21.68 3?| 61.7 '3] 15.60 37| 53.2 4] 49.45 3°| 17.7 2] 21.07 39] 34.3 19 
21.98 3°} 62.8 '! 115.90 3°| 53.3. 7149.79 34| 18.1 4]21.44 37] 35.9 1° 
22.25 oy 63.8 - 16.18 os 54.0 2 50.10 3" | 19.0 a 21.78 x2 37.6 a 
22.50 64.6 6 16.43 , 55.1 15 50.37 23 20.4 19 22.10 38 39.3 17 
22.72 65.2 16.64 56.6 50.60 22.3 22.38 41.0 
22.91 19 65.7 5116.82 181 58.4 '8] 50.79 19 | 24.6 23] 22.63 25 | 42.7 17 
23.07 '°| 66.1 41 16.96 14] 60.4 7°] 50.94. 75| 27.1 75}22.84 77} 44.4 17 
23.21 - 66.3 ; 17.07 5 62.6 3 51.05 7 29.7 a 23.02 "4 46.0 e 
23.32, 66.4 of 1784 4 64.9 33 SII | | 32.4 3 23.16 io 47.6 14 
23.40 66.4 17.18 67.2 51.13 35.1 23.26 49.0 
23.45 5|66.4 °f17.18 °| 69.4 27] 51.11 21 37.7 2°] 23.31 5] 50.3 73 
23.46 '|66.3 'P17.15 3171.4 2° 51.05 °| 40.0 73] 23.32 7] 51.5 °? 
2 I 7 18 10 21 3 10 
23.44 5 66.2 3 17.08 10 73:2 16 | 90°95 4 42.1 17 23.29 7 52.5 3 
23.39 , 66.0 ; 16.98 2 74. 13 50.81 6 43.8 14 23.22 || 53-3 
23.32 65.8 16.86 76.1 50.65 45.2 23.12 53-9 
23.22 7°} 65.5 3116.71 '5| 77.0 9150.46 '9| 46.2 12} 22.98 '4| 54.2 3 
12 3 16 6 21 6 16 I 
23.10 65.2 16.55 77.6 50.25 46.8 22.82 3 | 54:3 
22.96 '4| 64.8 4116.37 '3| 77.8 7150.02 73) 46.9 ']22.64 7°] 54.1 ? 
22.81 151 64.4 4116.18 '9|177.6 7149.79 23| 46.6 3] 22.44 7°! 53.7 4 
As 44 18 9 649-79 23) 40% 5 “TF a0 ]| Pog 
22.67 64.0 16.00 77.0 49.56 45.8 22.24 53.0 
22.54 '3|63.6 4115.83 77| 76.1 9] 49.34 27| 44.6 '2] 22.06 18] 52.1 9 
22.42 '?/ 63.2 +] 15.67 '°| 74.8 49.14 7°} 42.9 7 21.90 6 51.0 - 
22.33 : 62.9 3 15.54 5 73.1 48.97 14 40.9 oe 21.78 * 49-7 ta 
22.28 : 62.7 o| 15°45 5 71.1 23 48.84 3 38.5 38 21.70 || 48.3 13 
22.27 62.7 15.40 68.8 48.76 35-7 21.68 47.0 
22.31 4162.8 '}15.40 °| 66.2 7°]48.74 7| 32.6 3!] 21.72 4] 45.7 33 
2 10 12 
22.40 9/63.1 3915.45 5| 63.3 7948.77 3! 29.3 93] 21.82 6 | 44:5 
22.54 “ 63.6 5 15.56 6 60.3 st 48.86 te 25.9 . 21.98 2 43.5 - 
22.74 24 64.4 9 15-72 | | 57-2 31 49.01 a 22.4 22.21 9 42.8 5 
22.98 65.3 15.93 54.1 49.22 19.0 22.50 42.3 
23.26 78 | 66.4 7] 16.18 75] 51.1 3°} 49.48 7°] 15.7 33] 22.84 34] 42.r ? 
30 13 29 29 31 31 37 1 
23.56 67.7 16.47 48.2 49.79 12.6 23.21 42.2 
1.043 0.295 1.148 +0.563 1.327.  +0.873 1.323 0.866 
20°.839 49'’.92 14°.§27 787.15 48'.261 44''.80 20°.282 30°’.87 
+0.01 0.01 0.01 +0.02 —0.02 +0.04 +0.02 0.04 
0.3 -0.8 -0.3 -0.8 —0.2 -—0.8 —O.2 -0.8 


Dy é, Dua 6 


{Eph 13] 


412 








Mean Solar 
Date. 






Right 
Ascension. 


41.74 
41.61 


41.47 


41.33 
41.19 
41.07 
40.98 9 
40.92 


40.90 
40.93 3 
41.01 
41.15 *4 
41.33 1 


3 
41.56 
41.83 77 
42.13, 3° 


Sec 6, Tan 6 
Mean Place 






1.033 
39°-447 
+0.01 

0.2 


Dy é, Dw 6 





y Libre. 
Mag. 4.0 


Declina- 
tion S. 








“ 
& 
“J 
~~ = | & GO Ww bh & Ww WwW & WH DN WN 


on NY 


0.259 
59''.74 

—-0.01 

-0.8 


159-91 


Q@ Coronse Borealis. 
Mag. 2.3 


Right 
Ascension. 


h m 
I5 30 


s 
59.28 
59.58 3° 


60.25 a 
60. 

59 33 
60.92 
61.24 x0 
61.54 
61.82 a 
62.07 i 
62.29 
62.47 18 
62.62 '5 
62.74 *? 
62.82 


62.87 
62.88 
62.86 
62.80 
62.71 


I 
62.60 13 
62.47 
62.31 1° 
62.14 - 
61.96 13 


61.78 

61.61 *7 
61.45 7° 
61.32 73 
61.23 : 


61.18 
61.17 
61.22 
61.32 

16 
61.48 30 


61.68 25 
61.93 
62.22 79 


~ OO A WY mm 


Io 


1.122 
60°.234 


0.01 
0.2 


3] 65.1 


Declina- 
tion N. 





+26 59 
70.2 2 
67.5 24 
63.1 7 
6.6 15 
1O 
60.6 
60.1 
60.1 
60.6 ° 
61.6 °° 
14 


+0.510 
84''.71 

+0.02 

—0.8 
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€ Cor. Bor. seq. 
Mag. 5.1 


Right 
Ascension. 


hm 
15 36 


8s 
5.10 
5.41 
5:75 
6.11 
6.47 
6.83 
7.18 
7.50 
7.80 
8.07 


wn 


in Q-& 00 6 


Qa NO RO AN O@MO ON] 
nN DQhuh 


SINT SENT 02 00.90 90 00 G0 00.00 00 Co ¢ 
= 


7.12 


AANA OW foo. 
Oo CONN NSN COW} 
COfe AW AO fb A 


7.18 
7-43 
7-72 


3 
3 
8 

14 

20 


25 
29 


1.251 
6°.113 


-~0.02 


0.2 


Declina- 
tion N. 





+36 54 
47-4 
44.5 
42.0 ioe 
40.0 


8.5 19 
38.5 5 


37.6 

37.2 ‘ 
37-4 8 
38.2 13 
39-5 
41.2 

43-3 ° 
45.6 *3 
48.1 i 
59-7 56 


53-3 
55.8 79 


29 


+0.751 
63''.86 

+0.03 

-0.8 
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@ Serpentis. 
Mag. 2.8 


Right 
Ascension. 


Deciina- 
tion N. 


h m eo ? 
15 39 |+ 6 41 


s 
57.86 
58.15 79 
58.46 > 
58.78 32 
59-10 3 
59.41 

31 
59-72 
60.01 79 
60.28 77 
60.52 74 

22 


1,007 


0.00 
-0.2 


41 42.6 


6. 
3| 497 


oF 


45-5 
43-4 2) 
41.4 7 
39.6 * 


16 
38.0 12 


36.8 
35-9 
35-4 
35-2 
35-4 


35-9 
36.7 
37-7 
38.8 


0.0 
40.0 | 3 


41.3 


omhih km Oo 


43-9 
45-1! 
46.2 


47.1 
47.8 7 
48.4 

48.8 ; 
49.0 © 


49.0 | 
48.8 
48.4 7 
47-7 2 
12 
45-5 
44.1% 
42.5 ' 
40.6 3 
38.5 21 
36.4 
34.2 77 
32.1 7! 


+0. 1 17 


58°.890 55''.29 


0.00 
-o.8 
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f Serpentis. K Serpentis. 
Mean Solar Mag. 3.7 Mag. 4.3 
ate 
Right Declina- Right Declina- 
Ascegsion. | tion N. § Ascension. tion N. 
° Ud h m ° , 
+1541] 15 44 |4+18 24 
oe 8 7s 
24.3 48.34 21.8 
21.9 741 48.63 79) 19.3 75 
19.7 771 48.94 27 | 17.0 79 
17.7 - 49.26 32 15.0 "6 
16.1 2 49.58 32 13-4 
14.9 [49.90 |12.2 
14.2 7} 50.21 37] 11.5 
13.9 3450.51 ° 11.3 
14.0 ; 50.79 - 11.5 
14.5 951.04 09/121 
15.4 51.26 13.1 
16.6 *79 51.45 19] 14.4 - 
18.1 - 51.62 *7| 16.0 7 
19.7 1 51.75 |3|17-7 1) 
21.4 3 51.85 7 19.5 19 
23.2 151.92 | 21.4 
24.9 7751.96 *| 23.3 a 
51.97. *| 25.1 6 
51.94 ; 26.7 * 
51.88 ~| 28.1 *4 
9 12 
51.79 | 29.3 
51.67 *7| 30.3 * 
51.53 (*| 31.0 7 
51.38 - 31.4 ‘ 
51.22 31.6 ; 
51.06 g| 31-4 
50.90” | 30.9 
50.75 15 | 30.1 
50.62 9 28.9 ts 
O. 2 e 
59.53 5 74 
50.48 25.7 
50.47 || 23.7 7° 
50.51 *| 21.4? 
50.61 4 18.9 i 
50.75 19 16.3 37 
50.94 13.6 
51.18 24| r4.0 2° 
51.45 77} 8.4 7° 
1.054  +0.333 
49".366 34''.32 
—-0.0I +0.0] 
Dy 6, De 6 0.2 —0.8 


{Eph 13) 


/t Serpentis. 





Right 


h 


Ascension. 


™m 


15 4 


8 
3.58 
3.87 
4.18 
4.50 
4.83 


5-15 
5.46 
5:75 
6.02 
6.27 


6.50 
6.70 
6.87 
7.02 


7.14 


7-23 
7-29 
7-32 
7-31 
7-27 


7.20 


7.11 
7.00 
6.87 


6.73 
6.58 
6.43 
6.30 
6.20 
6.13 


6.10 
6.11 
6.17 
6.28 
6.44 
6.64 
6.89 
7-17 


29 
31 
32 
33 
32 


31 
29 
27 
25 
23 
20 
17 


T5 
12 


1.002 


4°.692 


Mag. 3.6 


Declina- 
tion S. 





-3 9 
60.2 
62.0 
63.7 
65.3 
66.8 


68.1 
69.1 
69.8 7 
70.3 ° 
70-5 6 


79.5 
70.2 


~~ Sb OH HA 357 83 0 00 oN AM & 


nv 
» 
z= 
Arh ws O 
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13 H. Draconis. 


Mag. 


Right 
Ascension. 


2.193 


~0.04 
~O. 2 


5.1 


Declina- 
tion N. 





° ‘ 


+62 51 


69.0 

67.5 °° 
65.6 *9 
63.2 i” 
60.4 31 
57°3 

53-9 34 
50.2 4 
46.4 2 
42.6 38 


38.8 
35.2 3° 
32.0 3? 


+1.951 


20°.240 65''.37 


+0.07 
-0.8 
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Mean Solar 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


€ Serpentis. 
Mag. 3.8 
Right 
Ascension. 


Declina- 
tion N. 


h m os 7 


+ 443 








C Ursee Minoris. 
Mag. 4.3 


Declina- 


Right 
i tion N. 


Ascension. 





h m C] e 
15 47 |+78 


s , 


21.7 4 
19.3 95 
17-5 
5 16.3 5 
15.8 


16.0 ? 


8.42 
1.93 
1.62 
1.51 
1.60 ? 


1.89 


2.37 
3:03 


4.833 +4.728 


8°.506 45''.33 


+0.17 
~oO.8 


[Eph 13) 


fi Triang. Aust. 
Mag. 3.0 


Right 
Ascension. 


Declina- 
tion S. 





h m ° ? 
—63 9 
8 vn 

42.6 
41.8 
41.5 
41.6 


42.1 


WwW Mm = & CO 












19.58 


19.53 °° | 44.2 





A Libre. 
Mag. 5.1 


Right Declina- 
Ascension. tion S. 





h m e r 4 


15 48 |—19 54 


8 
1§-55 
15.86 37 
16.19 39 
16.54 35 
16.89 35 

34 


17.23 

17.56 39 
17.87 31 
18.16 i 
18.43 25 
18.68 
18.90 
19.10 7 
19.27 io 
19.40 7% 


19.50 
19.57 
19.61 
19.61 


31.7 
32.8 * 
34.0 *? 
35-3 °3 
36.6 'S 
12 


37.8 

38.9 It 
40.0 *? 
41.0 72 


41.8 8 


42.5 
43.0 
43-4 
43.8 
44.1 


44.3 
44.4 
44.5 
44.5 
44.5 


44.4 
44.2 
44.0 
43.7 
43-4 


43-0 
42.6 


42.2 
41.8 


41.5 


41.3 
41.2 
41.2 
41.4 
41.8 


42.4 
43.2 


22 
Oo 


HwWhhN SI 


Aw Oot ns 
un O CO mm 


19.52 
19.43 9 
19.31 
19.17 
19.02 


18.87 
18.72 
18.58 


18.47 
18.40 ? 


18.37 
18.39 
18.46 7 
18.58 - 
18.75 32 


18.97 
19.23 7° 


YNworbA DPD DOW WD WD 


60m Ath wv Om 


1.064  ~-0.362 
16°.841 28/'.28 
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y Serpentis. 7 Scorpii. € Coronse Borealis. O Scorpii. 
Mean Solar Mag. 3.9 Mag. 3.0 Mag. 4.2 Mag. 2.5 
Date. on 
ae Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. | tion S. Ascension. tion N. [| Ascension. | tion S. 
h m o 7 h m ° ’ h m o 4 
15 §3 |-25 51, 15 53 |+27 79 15 55 |-22 22 
Ss oe 8 on 8 oe 
Jan. 0.9 33-74 54.2 58.00 30.7 9.81 32.8 
10.9 34.07 33| 55.0 9158.28 23 | 97.9 78} 10.12 37 | 33.7 9 
20.8 .42 35 | 56.0 7°91 58.59 37 | 25.4 79] 10.46 34 | 34.8 7 
'g g 36 Ir} og O35 33 21 8, 35 “41 
30. 34-78 26] 57-1 | 58-92 3 | 23-3 6 | 10.81 2° 135-9 2 
Feb. 9.8 35.14 35 58.2 - 59.26 33 2n.7 pr 16 3S 37-1 
19.7 35-49 159-4 159-59 | 20.6 F151 | 38.3 
Mar. 1.7 35.83 a 60.5 - 59.91 971 19.9 7111.85 2 39.4 _ 
11.7 30.16 31 or.6 _ 19.8 12.17 30 40.4 10 
21.7 36.47 29 62.7 0 12.47 ~ | 41-4 9 
31. 36.76 © * | 63-7 9 12.75 - 42.3 ¢ 
Apr. 10.6 37.02 64.6 13.00 43.1 
20.6 37.25 : 65.4 . 13.23 i 43-7 ° 
30.6 37.46 66.2 13.44 44.2 
May 10.5 37.64 _ 66.9 J 13.62 - 44.7 9 
20.5 37-79 ©° | 67.5 : 13-76 **| 45-1 ; 
30.5 37-91 68.0 13.87 3 | 45-4 
June 9.4 37:99 -168.5 ° 13.95 | 45.7 ° 
19.4 38.03 4168.9 4 14.00 5|45.9 ? 
29.4 38.03 °}69.2 3 14.01 "146.0 * 
July 9.4 38.00 69.4 ; 13.98 46.1 , 
19.3 . 13.92 46.1 
10 I 9 1 
ang "2 784 OO 138/460 
18.3 37-58 -*|69.4 7 13.57 4145.7? 
8 16 6 3 15 4 3 
28.2 37-42 |. | 69.1 yi 13-42 7 | 45-4 yi 
Sept. 7.2 37.26 68.7 13.26 45.0 
17.2 37.10 '°| 68.2 5 13.10 1°| 44.6 4 
2 6.96 "4|67.6 © 96 14 5 
7.1 36.96 7167.6 . 12.96 1 | 44:1 
Oct. 7.1 36.84 "2167.0 | 12.85 - 43.6 9 
17.1 36.76 | | 66.4 | 12.77 | | 43-2 ; 
27.1 36.72 65.8 12.73, 42.8 
Nov. 6.0 36.73 1165.3 9 12.74 *1|42.5 3 
16.0 36.79 °|65.0 3 12.80 °| 42.4 ! 
6 6.01 #2 I "12 I 
D 700 36.91 3 64:9 3 12.92 17 42.5 3 
ec. 6.0 37.09 23 49 | 13.09 42.8 4 
15.9 13.31 43.2 
25.9 4 13.57 7° | 43.8 ¢ 
35-9 7 13.87 3° | 44.6 
Sec 6, Tan & 1.111 1.081 -0.412 
Mean Place 35°.147 11°.162 297.55 
D’y a, Dea +0.01 —0.01 
Dy 6, Du 6 —0.2 0.9 . -0.9 —0.2 -0.9 





[Eph 13] 















































416 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
8 Draconis. f Scorpii. «K Herculis. 
Mean Solar Mag. 4.1 Mag. 2.9 Mag. 5.3 
Date. 
Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. tion S. | Ascension. | tion N. 
h m ° fA h m ° a 
16 oO |~19 34] 16 4 |+17 16 
8 ve s ot 
21.18 9.0 7.70 28.0 
21.48 9°} 10.1 I 7.97 77| 25.5 75 
21.81 33} 11.2 ™] 8.27 3°| 23.2 73 
22.15 x 12.4 - 8.58 32 21.2 - 
22.49 | 13.6 _ 8.90 32 19.6 13 
22.83 14.7 9.22 18.3 
23.16 23115.8 771 9.54 37) 17.5 § 
23.48 371 16.8 TOF 9.84 3 17.2 3 
23.78 ° 17-7 3) 10.12 26 117-3 , 
24.06 36 18.4 6 10.38 24 17.9 9 
24.32 19.0 10.62 18.8 
24.55 79} 19.5 5] 10.83 77] 20.1 13 
24.76 - 19.9 *} 11.01 7” | 21.6 19 
24.94 - 20.2 ? 11.16 ° 23.3 9 
25.09 + | 20.4 ; 11.28 25.2 19 
25.20 ,|20.5 [11.37 ,| 27.1 
25.28 °|20.6 11.43 °|29.0 ° 
25.33 2120.6 °}11.45 7/308" 
25.34 ; 20.6 . 11.44 ; 32.5 - 
25-32 « 20.6 [11-39 3 | 34:0 13 
25.26 20.5 11.31 35.3 
25.17 7120.3 741.21 7°] 36.4 - 
25.06 **|20.1 ?}11.08 73 | 37.2 
24.92 1° | 19.9 ; 10.93 1? | 37-7 ; 
24.77 8 19.6 5 10.77 | 38.0 : 
24.61 19.3 10.60 37.9 
24.46 *|19.0 3110.43 - 37.5 * 
24.32 "4|18.6 4] 10.27 *°| 36.8 7 
24.21 "3 18.2 ; 10.14 "3 | 35.8 3 
24.13 1 |17-9 3] 10.03 "| 34.5 2 
24.09 _| 17.7 9.96 | | 32.9 39-7 
24.09 9117.6 7] 9.94 7|31.0 79] 1.85 36.7 3° 
24.14 °|17.6 °| 9.97 3] 28.9 77]1.82 3 | 33.5 3? 
24.25 6 17.8 ; 10.04 2 26.6 2s 1.85 2 30.1 es 
24.41 18.2 é 10.16 24-1 E 1 1-95 16 26.6 35 
24.62 18.8 10.33 21.5 2.11 23.1 
24.87 75| 19.6 ®h10.55 6 18.9 i 2.33 77 | 19.6 35 
25.16 °9| 20.5 9} 10.81 7 37°) 2.60 77 | 16.3 33 
1.061 —0.356 . . 1.418  +1.006 
22°.§06 4/'.95 8°.817 40/'.34 15.705 45/'.21 
+0.0I1 —-0.01 —0.0I +0.01 
-0.2 -0.9 -0.2 -0.9 -0.9 
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Groombridge 2320. 6! Apodis. O Ophiuchi. o Cor. Bor. seg. 
Mean Solar Mag. 5.4 Mag. 4.8 Mag. 3.0 Mag. 5.8 
Date. 
Right Declina- Right Declina- Right 
Ascension. tion N. § Ascension. | tion S. Ascension. | tion S. 





h m o 8 o ¢ h m 
16 6 |+68 I ~78 28] 16 9 
8 oe oe 8 
Jan. 0.9] 2.67 61.6 37.6 45.88 
10.9] 3.11 44 | 58.4 3? 36.0 794 46.16 78 
20.8] 3.63 - 55-7 7 46.46 3° 
ret 30.8 4.21 2 | 53-5 ts 46.77 2 
eb. 9.8] 4. 2.0 
9.8] 4.83 67 | 52.0 '5 47.09 3° 
sar 28] 847 6 |S» res 
+ L7]G.4r 67 | 50-9 § 47.7 , 
11.7] 6.73 58 51.4 a 48.02 
21.7 7-31 22 | 525 14 48.31 id ‘ 
31.6] 7.83 5? | 54.2 48.5 
45 22 2 I 
noe 106) 564 1885 82 
6 8. 28 | & "* 30 49.04 50 5 
30.6] 8.93 1, | 62.021 49.24 1 | 32-4 ? 
May 10.5} 9.11 3 65. 32 49.41 14 31-7 5 
20.55 9-19 -3 49-55 30:9 
2 32 be 8 
30.5] 9-17 |. | 71-5 31 49.66 g | 30! 
June 9.5] 9.06 |. | 74-67) 49:74 .|29.3 
19.4} 8.86 98 |27°5 26 49:79 28.5 3 
29.4] 8.58 80.1 49.80 *| 27.7 
jul 41 8.22 3° | 82.3 ?? 8 7126.9 8 
y 9- ° 43 ; ° 18 49.7 5 9 7 
19.3] 7-79 4.1 49-73 ,| 26.2 
29.3] 7.30 33 85.4 49.65 . 25.6 ° 
Aug. 8.3] 6.77 °° | 86.3 49.54 0) | 25-1 5 
18.3] 6.21 8 86.7 4 49.41 te 24.7 ; 
28.2] 5.63 86.5 49.26 24.4 
59 7 15 2 
Sept. 7.2] 5.04 85.8 49.11 24.2 
17.2] 4.46 5° | 84.6 1? 48.96 Si241 7 
27.2] 3.91 oe 82.9 a 48.82 - 24.2 , 
Oct. 7.1] 3.41 34 80.7 - 48.70 9 24-4 1 
17.1] 2.97 78.1 48.61 9 | 24. 
36 30 6 
27.1] 2.61 27 75.1 48.56 25-4 . 
Nov. 6.0] 2.34 71.8 35 48. 26.2 
I 6 55 
16.0] 2.17 ; 68.2 ° 48.59 *| 27.2 
26.0] 2.11 ; 64.4 8 48.68 3 28.4 4 
Dec. 6.0] 2.16 17 60.6 39 48.81 8 29.8 
15.9] 2.33 56.9 48.99 __ | 31-3 
25.9] 2.61 - 53.3 3° 49.22 i 32.9 1° 
35-9] 2.99 3° | 49.9 34 49.48 7°) 34.6 17 





1.002 —0.061 
42/'.43 47°.090 15'7.58 


Sec 5, Tan 6 2.673  +2.479 
Mean Place 4°.861 81//.02 


D’y a, Do a ~0.06 +0.08 +0.11 —0.16 0.00 0.00 
Dy 6, Da 6 —O.2 -0.9 0.2 -0.9 —0.2 0.9 
1913-—27 (Eph 13] 


+0.676 
259.205 43''.24 
—0.02 +0.02 
—0.2 0.9 
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19 Ursse Minoris. y* Norme. Oo Scorpii. 
Mag. 5.5 Mag. 4.1 Mag. 3.1 

Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. | Ascension. tion S. | Ascension. | tion S. [| Ascension. tion S. 

h ™m ° oe ° 4 h m ° é h m ° °o ae 
16 13 |+76 5 —49 56] 16 13 |—- 428] 16 15 |—25 23 

r] v7 oe ”? s oe 
13.94 29.6 34.1 52-39 9.1 
14.53 °9 26.5 7 | 33.6 ® 52.70 33 9.7 . 
15.25 83 23.8 i 33-4 | 53-03 35 10.5 
16.08 21.6 - 33-5 4 53-38 56 11.4 . 
16. 20.1 . . 12. 

9 94 9 33-9 7 53-74 4 6 
17.92 19.2 34.6 54-09 13.4 
18.87 33 19.0 : 7135.6 _ 54.43 xs 14.4 1° 
19.80 By | 19-5 36.8 54-77 15.3 ? 
20.67 °7 | 20.6 ** 55.09 971 16.2 9 

78 17 30 8 
21.45 6, | 22-3 7 55-39 3, | 17.0 , 
22.12 24.5 . 55-67 17.7 
22.66 ne 27.1 °° 44.93 3 69.2 3155.93 ° 18.4 7 
23.06 *° | 30.0 79 45.13 7° | 68.7 ° 56.16 73] 19.0 
23.31 75 | 33.1 > 45.30 *7168.1 °] 56.36 _ 19.6 © 
23.40 ° 36.3 32 45.45 : 67.4 i 56.53 ta 20.1 ° 
23.34 39.5 45.57 66.6 56.67 20.5 
23.13 - 42.6 31 45.65 *| 65.8 , 56.77 " 20.9 4 
22.77 2° | 45.5 - 45.70 >| 65.0 3) 55-83 2 | 21.3 4 
22.27 °° 48.1 ? 45.72 7*|64.2 °156.86 3} 21.6 3 
21.65 °? | 50.3 7? 45.71 *|63.5 7156.85 {21.8 ? 

2 18 5 7 I 
20.93 52.1 45.66 62.8 56.80 21.9 
20.12 i. 53.5 *4 45.58 °|62.2 °|56.72 ®|220 ! 
19.24 °° |54.4 ? 45.47 °'|61.7 5156.61 '| 22.0 ° 
18.31 98 54.8 ‘ 45.34 ° 61.3. 4156.47 - 21.9 ! 
17.35 ° 54-7 | 45.20 **! 61.0 ° 56.31 7 | 287 ; 
16.38 .O 6. . 
638 8 $604 | 224 4 
14.52 97] 51.1 17 55.82 Sl205 5 
I 68 84 21 6 13 5 
3.68 | 49.0 6 55-69 5 | 20.0 & 
12.93 75 | 46.4 °° $559 "8/195 5 
12.2 , ; , 
289 AS S553 /190 
11.42 9” | 36.6 7 55.56 3 18.3 3 
11.23 32.9 38 55.66 ; 18.1 ° 
11.21 6 | 29.1 55-81 *>] 18.1 . 
11.37 25.4 56.02 18.2 
11.70 * 21.8 5° 56.27 i 18.5 3 
12.19 *9 | 18.5 56.56 Ig.0 9 

4.161 +4.039 

17°.411 497.07 35’'.08 
-0.10 +0.12 +0.03 0.04 
Dy 6, Do & ~0.2 -0.9 -0.2 -0.9 -0.9 
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yY Herculis. 77 Ursse Minoris. 
Mag. 3.8 Mag. 5.0 


Right Declina- Right Declina- 
Ascension. tion N. Ascension. tion N. 


° c ° ‘ 


h m h m 
16 18 |+19 21] 16 19 |+75 56 


oe ? 


8 8 
3.71 11.5 58.32 63.4 
3.97 7°] 8.9 2°] 58.88 5°| 60.2 3? 
29 24 69 
4.26 77 | 6.5 351 59°57 6, 57:4 22 
4-57 32 451, 60.37 a8 | 55:2 16 
4.89 2. 1.25 53. 
5-21 1.5 62.18 52.6 
5-53 9° | 0.7 ° $63.12 941 52.3 3 


5.83 °° 0.4 3 64.04 ° 52.7 4 
6.12 Ne 0.5 | 64.91 9 53-7 16 
6.39 25 2 aoe 65.70 63 |29°9 9 
6.64 2.1 66.38 57.5 36 





5.107 -§5.008 
64°.215 137'.33 

+0.12 —O.14 

-0.2 -0.9 
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@ Herculis. 7 Draconis. @ Scorpii. f Herculis. 







Mag. 4. 2 
Mean Solar £. 4.5 Mag. 2.9 Mag. 1.2 Mag. 2.8 
Date. TS 
Right Declina- Right Declina- Right Declina- Righ Declina- 
Ascension. tion N. Ascension. tion N. | Ascension. tion S. Ascension tion N. 


ee 
—_—SSE 








h m o 7 h m o 7 h m o 7% 
16 21 |+14 13] 16 22 {+61 42 16 26 |+21 40 
3 oe? 8 ss 8 oer 
22.61 46.7 46.69 20.9 27.50 29.3 
22.87 - 44.3 741 47.04 39 | 17.6 39 5 | 27.76 2°) 26.7 26 
23.15 7° | 42.1 7747.45 47] 14.7 79 7 128.04 28! 24.3 24 
‘0 22 | 14.7 47°! 24.3 
23.45 2°| 40.1 72°F 47.91 4° | 12.3 74 8 128.34 3°] 22.2 7! 
23.77 371 38.4 171 48.41 9° 10.5 18 9428 56 32! 20.4 18 
32 13 ; 52; at 9], 32 44 
24.09 | 37-1 148.93 9.4 28.98 1 19.0 
24.40 x0 36.3 49.46 53 8.9 ° 9 | 29.30 37| 18.2 8 
24.70 3°) 35.9 4149.97 >, | 9.1 9} 29.61 3) 17.9 3 
24.99 2 35-9 | 50-45 4° 10.0 te ° 29.91 18.1 ‘ 
25.26 © 36.3 g | 90:90 7 | TES o8 7 30.19 2s 18.7 10 
25.51 I 1.30 {1 , 
3e 4 22 384 12 63 33 rs ° 24 6 30,67 231 397 14 
20 14 27 28 6 | 9087 25 FET, 
25.93 ©" | 39.7 13] 51-90 97 | 18.7 30.87 7°} 22.8 17 
26.10 *7 | 41.3 1°] 52.10 7° | 21.8 37 © 131.04 17] 24.7 19 
26.24 '4| 43.0 "71 52.22 7? | 25.0 3? 5 31.18 4) 26.8 7! 
6 11 3. 3 32 5 Ir 22 
26. , , ; 
26.42 7| 46.6 181 52.24 3| 31.3 3 +|3136 7| 312 7 
I 10 ; 
26.46 §| 48.4 1. [52-14 1 | 34.3 3 4131.39 3) 33-320 
26.46 3 | 500 re | SE-97 31 | 37-1 2 3131.39 °| 35.3 70 
26.43 3) 51.5 15| 51-73 54| 39-5 2* $}31.35 4] 37.1 te 
26.37 52.8 51.43 41.6 1.28 8.6 
26.28 9| 53.9 '!| 51.09 34/ 43.2 1° ; 31 18 '° 35.9 13 
26.16 *7| 54.8 9150.70 39 | 44.3 7 1131.05 73 10 
° 31.05 *3| 40.9 
26.02 - 55-4 50.28 ia 45.0 ? © 130.89 7°] 41.6 7 
25.86 8 2 7 4 
as 557 31 49 x tS ‘ , |30-72 121 42.0 4 
5-69 | 55.8 [49.38 | 44. 30.54. | 42.0 
25.52 *7| 55.6 7148.93 45 | 43.9 9 4130.36 '8) 41.7 3 
25.36 © | 55-1 4 48.50 43 | 42.5 *4 4130.18 18] 411 © 
25.22 un 54-3 | 48-10 xs 40.6 3 5 1 30.02 7°| 40.1 1° 
e e » 5 13 
25.11 "3 | 53-2 211 47-75 39 | 38-3 23 | 29:89 "5 | 38:8 " 
25.03 51.8 47.45 35-5 29.80 I 
24.99 *| 50.1 "7147.22 75 | 32.3 3 5 2075 5 ae 20 
25.00 "| 48.2 '9] 47.08 '*| 28.9 34 4129.74 "| 32.9 7? 
25.06 ° 46.1 - 47.03 ; 25.3 3 3} 29.78 4 30.4 25 
25.1 8 06 3/ 21.6 ; TO 26 
5-17 6 [43-8 7147-00 | O38 | 29-88 15 27.8 37 
25.33 141.4 147.19 |17. 30.03 | 25.1 
25.53 i 38.9 > 47.41 a 14.1 37 30.22 19 223 28 
25.77 -*| 36.5 “41 47-71 3° | 10.6 35 30.46 241 19.5 78 
1.032 +40.254 2.110 +1.858 1.076 +0.397 
Mean Place | 23°.798 587'.43 48°.659 39/’.21 28'.722 42’'.39 
D’y a, Dw a -0.01 +0.01 —0.04 +0.05 ~O0.01 +0.01 
Dy 6, De & ~O.2 -0.9 0.2 -0.9 0.2 -0.9 


[Eph 13] 





APPARENT PLACES OF STARS, 1913. 421 


FOR THE UPPER TRANSIT AT WASHINGTON 












A Ophiuchi. 
Mag. 3.8 






A Draconis. 
Mag. 5.0 


O Herculis. 
Mag. 4.2 


T Scorpii. 





Mean Solar 
Date. 














Right Declina- 


Right Declina- 
Ascension. tion N. 


Declina- 
Ascension. tion N,. j 


Right Declina- 
tion §S. i i 


Ascension. tion N. 






Right 
Ascension 











































h m ° td ° ? ° é e e 
16 26 |+ 2 10 +68 56 —-28 2 +42 36 
s ” a” ” 7) 
30.22 15.6 64.6 14.9 40.9 
30.48 ° 13.7 i 61.3 38 26.58 3°! 15.3 37.8 ° 
39:77 ? I1.9 58.4 9 26.91 33 15.8 5 34.9 9 
3! 17 2 2 
31.08 5" | 10.2 56.0 74] 27.26 7 16.5 : 32.4 ° 
3 27.62 36 17.3 5 30.5 - 
27.98 18.1 29.2 
28.33 95| 18.9 ° 418.46 37] 28.4 § 
28.68 35| 19.8 9 118.83 37! 28.3 * 
29.02 “4 20.6 , 19.18 $8 28.8 5 
29.34 0 21.4 || 19.50 0 29.9 1% 
29.6 22.1 19. I, 
20,90 27) 22.8 7 toes 26 336 at 
30.15 25| 23.4 © | 20.27 2? | 36.0 24 
ty 22 . 6 18] 29, 27 
30.37 15 | 24-0 ¢ | 20-45 1 | 38:7 36 
30.56 6 24.6 6 | 70°59 41.5 29 
30.72 25.2 20.68 44.4 
30.84 *)| 25.7 2 |20.73 >| 47.3 08 
30.92 26.2 9120.73 °| 50.1 6 
30.96 4 26.6 4120.68 5] 52.7 ; 
30.96 4 | 27-2 ; 20.59 3 55-0 i 
0.92 27. 20.46 .O 
7084 8 ore 2 30.29 17 ee 17 
30.73 uy 27.6 : 20.08 7 60.0 ‘ 
30-59 °6| 27-7 | | 19-85 2° | 60.8 4 
30.43 17 27.6 ; 19.60 7 61.2 
30.26 27.4 19.34 61.1 
30.09 u 27.0 * | 19.08 ° 60.6 2 
29.93 ©? | 26.5 5118.83 i 59-6 | 
29.79 4 26.0 ° 18.60 3 58.1 te 
29.68 25-4. 18.40 6 56.2 33 
29.60 24.8 18.24 53-9 
29.57 3| 24.2 © 418.13 - 51.2 77 
29.60 3| 23.7 5418.07 °| 48.2 3° 
Oo 2 
29.69 9| 23.3 4118.07 °| 45.0 3 
14 2 6 34 
29.83 19 23.1 0 18.13 13 41.6 35 
30.02 24 23.0 | 18.26 19 38.1 
30.26 og | 232 18.45 og | O47 
30.54 23.4 3118.69 74| 31.4 35 
1.359  +0.920 





17°.882 56''.94 





Mean Place} 31°.459 25'’.03 

D’ 0.00 0.00 

Dy 6, Dw & . -0.9 ; -0.9 -0.2 -0.9 
[Eph 13] 












422 


FOR THE UPPER TRANSIT AT WASHINGTON. 

















































& Ophiuchi. 24 Scorpil. € Hercuilis. 
Mean Solar Mag. 2.7 Mag. 5.0 Mag. 3.0 
Date. 
Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. tion S. Ascension. tion N. 
h m ° s h m 9 ‘ h m 3° , 
16 32 |—10 23] 16 36 |-17 34] 16 37 |+31 45 
8 as 8 ve s oF 
20.66 37.1 30.94 34.3 59.04 20.9 
20.93 771 38.4 '3131.22 * 35.2 2 59.29 ° 18.0 id 
21.23 2° | 39.7 '3131.52 °° 36.2 °° 159-57 | 15-3 7 
21.54 97 | 41.0 13] 31.84 37 | 37.2 7° 59.88 37 | 13.0 73 
21.86 37 | 42.2 *7 [32.17 35! 38.27° [60.21 33] 11.1 19 
32 10 34 9 33 14 
22.18 43-2 _132.51 39.1 60.54 9.7 
22.50 37| 44.0 °1 32.84 33 39.9 > 160.87 33| 8.9 ® 
22.81 3" | 44.7 7133.16 of 40.6 J 61.20 38 8.6 3 
23.11 0 45.2 ° 33.47 x0 41.2 | 61.52 0 8.9 : 
23.40 29/455 3133-77 33 | 41-7 [61-81 29) 9.7 7 
23.67 45-6 34.05 42.0 62.08 11.0 
23.91 241 45.5 1134.31 7°] 42.2 ? | 62.33 75| 12.8 78 
3-9 22 2 23 I 22 21 
24.13 7145-3 | | 34-54 37 | 42-3 5 [62-55 13 | 14-9 24 
24.33 1° | 44-9 ) 34-75 4 | 42-3 © 62.73 15] 17°3 25 
24.50 14 44.5 5 34.93 1s 42.3 ' 62. 19. 36 
24.64 44.0 35.08 42.2 62.99 22.4 
24.74 *°| 43.5 , 35.20 77 | 42.1 ; 63.06 ’| 25.0 ° 
24.81 7142.9 °135.28 4 {489 63.09 ; 27.5 i 
24.85 * | 42.4 > | 35-32 418 ; 63.07 5 | 29-9 25 
. . . I. .02 2.0 
24-05) 4t9 5135-33 4) 4 11° 9|° 19 
24.81 41.4 35.30 4t.5 62.93 12} 93°9 16 
24.74 ‘141.0 4135.23 al 44 5 [62-84 16 | 35-5 1 
24.64 . 40.7. 3135.13 ra) 482 3 62.65 |, | 36.7 5 
24.52 1 | 40.4 ; 35-00 i 41.0 ; 62.47 xo 37-6 ; 
24.38 15 40.1 ° | 34- O's 40.8 | [62.27 | | 38.1 . 
34.71 40.6 62.06 38.2 
r6 7134.55 1 | 40.3 3161.84 27| 37.9 3 
11 34.39 : 40.1 * | 61.63 *! | 37.2 J 
. 34.25 i” 39-9 © 61-44 i 36.0 
> 34-14 7 39:7 1 61.2 13 34-4 19 
34.07 39.6 61.15 32.5 
34.04 2] 39.6 ° [61.06 | 30.2 75 
I 4 26 
34.06 39.7 61.02 27.6 
2 28 
34.13 7| 40.0 3]61.04 7| 24.8 
4 7 30 
34.25 40.4 5 61.11 21.8 3 
34.42 40.9 61.24 18.7 
, 41.6 ; 61.42 19 | 15.6 3! 
42.4 ° 161.64 77] 12.5 37 
1.049 0.317 1.176 +0.619 
32°.353  28/'.27 60°.373  35’’.38 
+0.0I -0.OI —-0.02 +0.01 
~O.1 -0.9 —O.1 -0.9 





{Eph 13) 


APPARENT PLACES OF STARS, 1913. 


@ Triang. Aust. 
Mag. 1.9 


Right 
Ascension. 


h m 
16 39 





Declina- 
tion S. 


Mean Solar 
Date. 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7) Herculis. 


Mag. 


Right 
Ascension. 





—————— 


m 


h 
16 39 


3.6 


Declina- 
tion N. 


3 c 


+39 4 


58.2 


31 
55.1 
52.3 28 


*| 49.8 29 


20 
47.8 — 4 
46.4 


8 
6 
45 3 


77-5 
77+1 
76.2 2 
74-9 i 
73.20 


71.1 

68.6 75 
65.8 78 
62.7 33 
wa 34 
56.0 

49.4 39 





Groombridge 2377. 
Mag 4.9 


Declina- 
tion N. 


Right 
Ascension. 





9° c 


+56 55 
56.6 


h m 
16 43 

8 
36.86 3 
37-15 3° | 53-2 3 
37.50 40 50.1 ° 
38.33 43 | 45.5 7° 
45 14 


38.78 47 44.1 
39-25 16/43:3 , 
39.71 *° | 43.2 
40.15 - 143.8 ° 
40.56 38 45.0 
40.94 46.8 
41.27 93] 49.1 7 
41.55 7” | 51.8 5 
Al77 6 | 54-7 31 
41.93 | 57.8 32 


42.02 61.0 
42.05 3] 64.2 3? 
42.01 *| 67.3 37 
41.91 '°| 70.2 io 
41.75 °° | 72.8 ; 


3 

I. oI 
tt 36 27 6 19 
31}n9 , 14 
40.95 7 | 78.4 
79-4 
79-9 © 


ww oN 
Aw OO Ww 


9 


= 
Oo 


2 


37 
40.23 38 
39.85 


39.08 os 
38.72 2 
38.40 7 


38.13 
37.92 7" 
37-77 ° 
37-70 
37-71 
37.80 


07 Tf ay. 37 
So 25) 57 5 














eee (a ET a ec 





+0.812 
73/'.57 

+0.02 

-0.9 


1.833 +1.536 


38°.797  73''.47 


~0.04 
0.1 


+0.03 
-~O.9 
[Eph 13] 


423 
€ Scorpil. 49 Herculis. 
Mag. 2.4 Mag. 6.4 

Right | Declina- Right Declina- 
Ascension. | tion S. Ascension. | tion N. 
h m o °% h m o 7 
16 44 '—34 8] 16 48 | +15 6 
8 ” 8 ” . 
29.81 14.3 5.87 58.0 
30.12 3" | 14.3 ° | 6.11 74 | 55.6 74 
30.46 94! 14.5 716.38 77 | 53.4 7? 
30.82 3°] 14.8 3 | 6.67 °° 51.4 7° 
31.19 2 15.3 > | 6.97 a 49.7 4 
31.57 15.9 7.28 48.3 
31.95 3° | 16.6 7] 7.59 3% | 47.4 9 
32.32 37 17.3 717.90 3 | 46.9 9 
32.68 se 18.1 ; 8.20 7 46.9 
33.02 32 18.9 3 8.48 56 47.3 3 
33-34 19.7 | 8.74 48.1 
33.64 3° | 20.6 91 8.98 74 | 49.3 7? 
28 9 22 14 
33-92 9. | 21-5 5] 9:20 2 50.7 7 
34.17 9° | 22.3 5 9-40 6 | O24 9 
34-38 (| 23-1 5 | 9:56 1 | 543 15 
34.55 24.0 9.69 56.2 
34.69 '| 24.8 8 | 9.79 - 58.1 79 
34.79 - 25.6 . 9.85 60.0 i 
34.85 26.4 ° | 9.88 ° 61.8 ! 
34.86 ; 27.1 ; 9.87 ; 63.5 te 
34.83 27.8 9.82 65.0 
34.75 *| 28.3 519.74 ° | 66.3 %3 
34.63 *?| 28.7 4] 9.63 ** | 67.3 '° 
34.48 : 28.9 : 9.50 > 68.1 : 
34-31 28.9 | 9:34 17 68.6 > 
34.13 28.8 9.17 68.8 
33-94 *9| 28.5 3] 8.99 °° | 68.7 } 
33-76 *°| 28.05 | 8.82 *7 | 68.3 4 
33-60 - 27.37 8.66 67.6 7 
33-47 5 26.6 3 oe 10 66.6 13 
33-37 _| 25.8 43 65.3 
33-32 51 24.9 918.37 © | 63.8 15 
33-33 + | 24.1 218.36 1 | 62.0 78 
33-40 7 | 23-4 718.39 5 | 59-9 2) 
33-53 15 | 22-7 . | 8-47 ,, | 57-6 2) 
33.72 22.2 8.60 55.2 
33.96 °4| 21.9 348.77 77 | 52.7 75 
34.24 2°| 21.7 7 | 8.99 2? | 50.3 74 
1.208 -0.678 1.036  +0.270 
31°.509 . 7°.162 
+0.02 -~0.0I -0.OI +0.01 
~O.1 0.9 -O.1 -1.0 




































































































424 APP ‘N 
ARENT PLACES OF STARS, 1913. 
FO | 
R THE UPPER TRANSIT AT WASHINGTON. 
&! Are. K Ophiuchi 
Mean Solar Mag. 4.2 Mag. 3.4 te a orn erculis. 
ate. “vw ag. 3.9 
Right Declina- Right | wna- EE ne Ds es 
Ascension. | tion S. Ascension. ‘tion N. Ascension. ton S Ascension. ee 
h o °F 
16 52 —53 1! 16 53 4 9 30 oe h m ° 7 
6. 6 ° s ” ~ 4 5 16 56 +31 2 
39.2 42.3 31.66 2 ” 8 ” 
. 3- 
36.65 me 41.3 - 31.89 23 24 a1 43-0 6 50.23 23 60.2 5 
37.08 47 40.5 32.15 26 19.2 21 aa: 15 §9.44 a7 §7-2 * 
37°55 49 | 427° 5} 32.44 291 17.3 79 49.3 14 56.71 30 54-4 
38.04 *9| 39.8 7132.74 3° 15 16 30 47-7 1,1) 97-01 52.0 *4 
° gr O74 48.9 *° | 57.32 3° | 50.0 70 
3 I 5 
38.54 | |39-9 133.0 “0 32 5 
50 4] 33°05 31 | t4-4 49.9 6 
39-04 40.3 33.36 31/1 9 9 3497-94 48.5 
50 6 3 3-5 50 33 9 
39-54 49 40.9 33.66 30 13.0 5 31 a7 6 57-97 33 47.6 
40.03 7 41.8 3 33.95 22|12.9 ? 0 S13 3 58.30 °° | 47.2 ‘ 
40-59 1 | 47:9 1 34.23 2°] 13.2 3 28| 2 6 ° see 31 | 42°3 
12 27 7 27 ol. 2 58.93 48.0 7 
40.94 ; 44.1 34.50 13.9 29 Iz 
41.35 471 45.5 "4134.75 75 9 51-4 159.22 | 49.2 
37 16 4 75 14.8 51 Oo 4 8 6 17 
41.72 2° 147-1 134.98 29 | 16.0 1 oa SL oot, 23 | 32°2 20 
42.05 oe 48.8 7 35.18 2°] 17.4 14 5 “4 gf 59-71 35 | 52-92 
42.34 50.6 I 35-35 17 19 Oo 16 49. 9 59-9! §5-2 3 
24 18 14| 7 417 48.7 60.08 '7 | 57.7 *9 
42.58 52.4 35-49 20.7 9 13 26 
42.76 18 54.3 19 60 11 ° 17 2 47.8 60.21 60.3 
Ro 13 18] °° 22.4 46.8 !° 160.30 9 26 
42.89 © §6.1 78 35.67 7] 24.0 16 8 10 oo 30 5 62.9 36 
42.95 2157-9 | 135-70 3} 25.6 16 45. 9 eos ' 65.5 25 
42.95 6 59-5 35-70 ° 27-1 15 ‘9 8 -36 3 68.0 2 
42.8 6 ° 3 13 44-1 160.33 3 | 70-2 . 
‘BQ | 01-0 [35-67 | | 28.4 20 
42.77 1 62.3 13 35.60 7 29.5 rf 43-4 7 60.25 1I 72.2 ; 
42.60 i 63.3 5 35.50 7°} 30.5 7° 424 6 00.14 14 73-9 ta 
42.39 24 64.0 35.37 13131.2 7 Lé 5 -00 17 75-3 |, 
42.15 74| 64.4 4135.22 '5| 31.7 5 410 3 59-83 / | 76.4 
ga 16{9°% 2 41-3 3159.63 °°} 77.1 7 
41-88 |, [64-5 1 35:06 ,, | 31-9 qu. 3 
Al. > 64.2 34.89 17 31.9 oO . 59.42 22 77 4 2 
41.33 y 63.5 J 34.72 *7131.6 3 41-0 59-20 a1 | 722 6 
41.09 20 62.5 34.57 15 31.1 5 §8.99 20 76.6 Io 
40.89 61.2 13} 34.44 13] 30.3 8 4l. 58.79 , 75-6 
40.74 15 I 10 10 41.5 58.62 io 74.2 3 
59-7 __ 134-34 , | 29- , 
40.65 9] 58.0 °7| 34.28 6| 380 13 58.48 || 72-4 ,, 
40.64 6 56.2 8 34.27 I 26.5 15 5n38 6 70.3 24 
40.70 14 54-4 134 34-30 3) 24.7 8 eo o 67-9 27 
40.84 — 52.6 34.38 8 22.7 20 55.32 5 65.2 A 
17 13 21 58.37 62.3 79 
41.06 | 50.9 34-51 | | 20.6 rr 3t 
an 29 I 17 22 58.48 59-2 
41.35 36 49-4 34.68 18.4 16 31 
4l.71 48.2 '* 134.90 *7 | 16.3 7” 58.64 2 56.1 
ae 58.84 *° | 53.0 3! 
Sec 6, Tan 6 1.663  —1.329 1.014 +0.16 
Mean Place 38*.664 40''.72 32.962 sa’ 34. 1.167 +0.602 
D’y a, Dw a +0 _ _57*.627 _73''-97 
D 03 0.03 0.00 0.00 Oo 
7 5, De 6 -O.1 —-1.0 -~O.t -10 —0.02 +0.01 
° -O.I ~1.0 
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APPARENT PLACES OF STARS, 1913. 












Mean Solar 
Date. 


Right 


8 
22.11 


22.61 


Feb. 


Mar. 


Sec 6, Tan 6 
Mean Place 
D's a, De a 

Dy é, De 6 


Ascension. 
h m 
16 58 |+33 4! 


22.34 . 


dad Herculis. 
Mag. 5.3 


Declina- 
tion N. 





° } 


oe 
22.7 


19.7 > 


+0.667 
36’’.79 

+0.01 

-I.0 


7) Ophiuchi. 
Mag. 2.6 


Right 
Ascension. 


h m 
17 § 
s 


21.75 
22.00 7° 


22.28 28 
22.58 32 
22. 

gO 42 


23.22 


9} 23.55 39 


32 
23.87 32 
24.19 3° 
24.50 5 


9 
24-79 
25.06 5 
25.31 °° 
25.54 73 
25.75 7 


25.93 
26.07 a 
26.17 
26.24 7 
26.27 3 


26.26 

26.21 9 
26:13 8 
26.02 ** 


14 
3 25.88 6 


25.72 

56 1 
25.40 ts 
25.25 ° 
25.13 9 


25-04 
24.98 : 
24-97 
25-01 
10 
25.11 14 


25.25 


25.43 '° 


25.66 *9| 17.5 


1.038 
23°.200 


+0.01 
—-O.1 





Declina- 
tion S. 





a 


15 37 


12.1 
13.0 
13.9 
14.8 
15.6 


16.4 
17.1 
17.6 
18.0 
18.3 


18.4 
18.3 
18.1 
17-9 
17.6 


17.3 
17.0 
16.7 
16.4 
16.1 


15.8 
15.6 
15.4 
15.2 
15.0 


14.9 
14.7 
14.6 
14.5 
14.4 


14.4 
14.5 
14.7 
15.0 
15.4 


16.0 
16.7 


WOwWaWw &WWRK DN 


oamw oO Oo 


mw G&® f A «Al 


CO = = ™ ~ WH WYN WW 


At, DW DH mM 


oo“) 


-—0.280 
4.72 
0.00 


—-I.0 
{Eph 13) 


FOR THE UPPER TRANSIT AT WASHINGTON. 














425 
1) Scorpil. € Draconis. 
Mag. 3.4 Mag. 3.2 
Right | Declina- Right Declina- 
Ascension. tion S. Ascension. | tion N. 
h m oF h m oo 
17 5 |-43 7] 17 8 |+65 48 
gs +? 8 vn 
53-17 35.9 29.18 62.1 
53-49 3° | 35-3 . 29.46 °° | 58.6 39 
53-85 °, | 34-8 >| 29.83 “7 | 55.4 3° 
54.23 > 34.5 3 30.28 * 52.6 
54-64 1 | 34-5 2130-79 2° | 50.4 °° 
55.06 | 34.7 131.34. | 48.7 
55-48 12 35.0 : 31.92 8 47-7 a 
55-90 41 35°5 6 32-50 57 47-4 4 
§6.31 40 36.1 3 33-07 55 47.8 to 
56.71 38 36.9 9 33.62 50 48.8 6 
57-09 _.| 37-38 134.12 | 50.4 
57-45 3°| 38.8 191 34.56 44 | 52.6 7° 
57-78 33 | 39.9 11 | 34-94 2° | 55-2 ° 
58.08 3° | 41.0 135-25 >) | 58.1 ? 
58.34 33 | 42:2 x2 | 35°47 1, 61.2 3 
58.57 (43-4 135-60 | | 64.5 
58.75 i 44.7 1335-64 *| 67.8 33 
58.88 *3 | 46.0 8 35-60 - 71.1 38 
58.96 || 47-2 135-47 9° | 74-2 20 
58.99 2) 48-4 [35:25 36| 77-9 36 
58.97 _ 149-5 134.95 __ | 79.6 
58.90 7 | 50.5 - 34.58 a 81.8 "7 
58.78 16/983 6 | 3415 48 83.5 13 
58.62 19 51.9 3 33.67 52 84.8 3 
§8.43 a1 52.2 33-15 54 85.6 
58.22 52.3 32.61 85.9 
58.00 i §2.1 7132.05 5°| 85.7 ; 
57-79 90 | 51-7 ; 31.50 84.9 
57-59 5. | 51-0 © 130.97 * | 83.6 © 
57-42 3 50.1 2 30.48 i 81.8 © 
57-29 .|49-0 [30.04 | 79.6 
57.21 ~ 147.8 - 29.67 37 76.9 
57:19 ~ | 46.5 13 | 29°39 19 | 73-9 
57-24 |° |45-2 9] 29.20 °° | 70.5 - 
57:35 1g [44-0 1, | 29-11 7 | 66.9 7 
57-53 42.9 29.12 | 63.2 
57-77 9 41.9 "| 29.24 2? | 59.5 x6 
58.06 41.0 29.46 55-9 
1.370  -~0.937 2.441 +2.227 
§5°.150 32/'.22 31°.967 78''.04 
+0.02 -0.01 —0.06 +0.03 
-O.I ~-I.0 —O.1 -1.0 
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Mean Solar 
Date. 


Jan. 0.9 
10.9 
20.9 
39.9 


Feb. 9.8 


19.8 

1.8 
11.7 
21.7 


31-7 


10.7 
20.6 
30.6 
May 10.6 
20.6 


30.5 
June 9.5 
19.5 
29.4 
July 9.4 


19.4 
29.4 
Aug. 8.3 
18.3 
28.3 


Mar. 


Apr. 


Sept. 7.3 
17.2 
27.2 

7.2 
17.1 


27.1 
Nov. 6.1 
16.1 
26.0 
Dec. 6.0 


16.0 
26.0 
35-9 


Oct. 


Sec 6, Tan 6 


Mean Place 


D’y a, Dw a 
Dy é, De é 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


a Herculis. 
Var. 3.1-3.9 


Right 
Ascension. 


h m 
17 IO 


8 
39-43 
39-65 © 
39.90 °° 
40.17 6 
40.46 31 


1.033 
40°.792 
—O.01 

-O.1 


Declina- 
tion N. 





9 e 


+14 28 


ve 


67.9 
65.5 74 


6 . 22 
61.3 2° 
59.6 ta 
58.2 
57-3 
56.8 
56.7 
57-1 


oh = Hh O 


0 
oO 4 14 
62.0 76 


67.1 
64.7 °* 


° | 62.4 73 


+0.258 
791/44 
0.00 
-—I.O 


O Herculis. 
Mag. 3.2 


Right 
Ascension. 





h m 
17 It 


8 
26.02 
26.24 - 
26.49 3 
26.77 30 
27.07 3 


27.38 
27.70 3° 
28.01 37 
28.32 37 
28.62 5° 
29 


28.91 

29.18 77 
29.42 74 
29.63 7! 
29.81 '8 


15 


29.96 
30.07 II 
30.14 
30.18 
30.17 ; 


30.12 
30.04 § 
29.92 '” 
29.77 |> 
29.60 *7 

19 


Declina- 
tion N. 





i | 


—1.0 
{Eph 13) 


a Herculis. 
Mag. 3.4 


Right 
Ascension. 


61.79 ; 


61.62 
61.49 
61.40 
61.37 
61.39 


61.47 
61.61 


61.80 *9 


1.251 
60°.962 





Declina- 
tion N. 





+36 53 
69.8 
66.7 3° 
63.8 * 
61.2 ? 


+0.751 
83/'.79 


59 Apodis (@.). 
Mag. 5-9 


Right 


Declina- 
Ascension. i 


tion S. 





h m t+) e 
17 15 |—80 46 
2.35" 198 “4 

"SY 128] (2 21 
3-63 | 44 47-7 17 
oe 157 4 3 12 

94 566) 4 

8.30 
10.00 
11.72 77? 
13.42 +65 
15. 

5-07 157 
16.64 
18.09 *45 
19.41 + 
20.57 8 
21.55 , 


22.33 
22.90 
23.24 
23-34 
23.20 


8 
1.26 


170 






22.84 
22.27 
21.50 
20.56 


6.244 -6.163 


10°.247 50°'.95 


+0.16 -0.08 
~O.1 -1.0 



































































APPARENT PLACES OF STARS, 1913. 427 
FOR THE UPPER TRANSIT AT WASHINGTON. 
8 ophiuchi. b Ophiuchi. 
Mag. 3.4 Mag. 4.3 
Right | Declina- | Right ‘ Declina- | Right | Declina- | Right | Declina- 
Ascension. tion S. Ascension. | tion N. | Ascension. tion S. sion. | tion S. 
h m ° 4 h m 6 a 
17 16 |-—24 54 17 18 —24 5 
8 ” 8 3 ” 
1.33 59-4 1.74 53:5 
1.71 35 | 57.0 14] 1.98 i 53.8 3 
2.13 . 55.9 **] 2.26 7” | 54.2 4 
2.59 £5 [55-0 g] 257 3. | 54-6 ° 
, 2. I 
3) 5 544 3 2.90 33 | 55.1 5 
3.61 54.1 3.24 55-6 
4.14 53 | 54.1 °1 3.58 34 | 56.0 4 
4.67 93 154.4 3] 3.92 34 | 56.4 4 
5.19 0 54.9 , 4.26 3 56.7 ° 
5-69 49 55-6 || 4:59 31 | 97° 3 
. 6.18 56.6 4.90 57.2 
41.82 . 59-7 7 6.64 4° | 57.8 771 5.20 3° | 57.4 ? 
42.10 7° | 59.9 7 7.07 43 | 59.2 74) 5.48 7° | 57.6 7 
42.35 33 | 60-1 F 7-45 31 |60.8 1°) 5-74 2° | 57.7 | 
42.5 20 60.2 ; 7.79 29 62.5 3 5.97 oo 57.8 ; 
. . 8.08 64.3 6.17 57-9 
42.94 *°| 60.6 ? 8.31 73 | 66.2 "91 6.34 7 1 58.07 
43-07 60.8 ? 8.48 "7 | 68.1 "91 6.47 3 | 58.1 7 
43-15 61.0 ? 8.58 79 170.0 191 6.56 9 | 58.3 ? 
43.19 *| 61.2 ? 8.62 4| 71.8751 6.60 4| 58.5 7 
Oo 2 oO I 
6.60 58.6 
43-15 : 61.6 7 6.56 +4 | 58.8 ? 
43.07 °| 61.8 ? 6.49 7159.07 
42.95 - 61.9 6.38 7 59.1 ; 
42.81 6 61.9 3 6.24 16 | 99% G 
6.08 59.1 
; 5-91 77 | 59.0 
5-74 *7 | 58.8 ° 
; 5.58 14 58.6 ; 
4 5-44 7 | 58:3 3 
5.33 58.0 
; 5-26 7 | 57.7 3 
° 5-24 * | 57.4? 
; 5.27 57:2 
5-35 2 | S71 
5.48 3 | 57 
5.66 ; 57.2 
5.89 *5 | 57.4 
1.096 -0.447 
3°.304 46''.61 
+0.01 —O.01 
-O.1 -I.0 


[Eph 13) 





428 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









O Ophiuchi. 















Mag. 4.4 Mag. 4.5 
Right Declina- Right Declina- Right Declina- Right - 
Ascension. tion N. Ascension. tion S. Ascension. tion S. Ascension. tion N. 














irae Ree (ee Gee [eee 






h m ° a h m 9 a h m ° , h m Q td 
17 22 |+ 412] 17 23 |—60 36] 17 25 |—49 48] 17 27 |+2610 

8 on 8 vr 8 ae 8 oe 
10.47 44.7 11.45 49.1 4.59 34.1 11.84 19.6 












10.68 77 | 42.8 '9}11.86 47 | 47.4 17] 4.92 33 | 32.9 '?] 12.04 7°] 16.8 2% 








10.93 °° 41.0 - 12.33 uv 45-9 : 5.29 37 31.9 *°] 12.28 * 14.2 6 
11.20 77 | 39.4 7°} 12.85 6 44.8%) 5.70 7) 31.2 ? 12.549 11.8 ms 
. 13.41 58 44.0 5 6.14 46 30.7 © 12.83 31 9.8 6 

13.99 43-5 6.60 30.5 13.14 8.2 
14.59 6° | 43.3 2] 7.07 47/ 30.5 9113.46 37] 7.2 "2 






7.54 471307 7113.78 37] 6.5 © 


2 Oo 
2 2 

15.19 °° | 43.5 
15.79 44.0 ? 8.00 49| 33.1 ; 
re) 8 


























31 o 
14.09 6.5 
16.37 5 , 8.45 45 | 31. I 3°; 7.0 5 
°37 56/47 B45 44917 +99 5 70 5 
10.93 45-7 09 32-5 14.09 7-9 
17-46 59 | 47.0 191 9.31 4°| 33-4 9114.97 2° | 9.3 18 
17.95 4s 48.5 17 9.70 35 34.5 13 15.22 23 I1.I 
18.39 50.2 | 10.05 ° 35.8 1a | 15°45 35,| 13-2 5 
18.78 - 52.1 ° 10.37 7 37-2 - 15.65 °° | 15-5 io 
19.11 54.1 10.64 38.7 15.81 18.0 
19.37 7°| 56.2 7? 110.86 2? | 40.2 - 15.93 '?| 20.6 7° 
19.56 79 | 58.4 77} 11.03 77 | 41.8 1°] 16.02 9| 23.1 75 
19.67 *? | 60.5 7*] 11.14 72 | 43.4 - 16.07 5125.5 74 
19.71 29lr1.19 5 T | 16.08 ; 27.8 in 
11.18 46.5 16.04 29.9 
III 2 47.8 " 15.96 : 31.7 - 
10.99 (48-9 115-84 | | 33-3 | 
10.82 x 49.8 2115.70 ~ 34-5 5 
10.61 24 50.4 15.53 19 35-4 5 
27 ofS | 82 
21 3 
14.93 20 35-7 6 
14-73 2 | 35:1 10 
14-55 1.) 34-1 10 
14.40 | 32.7 
14.29 7 31.0 a 
14.22 ° 28.9 74 
14.20 26.5 36 
14.23 : 23-9 2 
14.31 21.2 
14.44 13| 18.4 28 
















Sec 5, Tan 6 
Mean Place 


—1.776 
14°.415 45/'.83 6".842 29/'.77 
+0.05 ~0.02 +0.03 -0.01 
-O.1 -1.0 0.1 ~I.0 
{Eph 13] 


_ 1114 +40.491 
13°.326 32'.09 
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FOR THE UPPER TRANSIT AT WASHINGTON. 








& Serpentis. 
Mag. 3.6 


a Ophiuchi. 
Mag. 2.1 




















Right 





Right Declina- Right Declina- Declina- 
i tion S. tion N. i 








Ascension. Ascension. Ascension. tion S. 
9 o h m °o ¢ ° F 
—37 2] 17 28 |+52 21 +12 36 —1I5 20 
ep 8 La 8 as oe 
34.1 25.91 41.2 52.31 70.1 48.5 
7 | 33.6 5 | 26.11 °° 37.7 35 52.51 ” 67.9 7 49.2 7 
‘ 26.38 ? 34.5 > 50.0 5 
| 26-70 36 31.6 iv 50.8 ; 
' 27.06 39 29.2 73 51-5 © 
7-45 | 27.4 52.1 
? 127.86 41 | 26.2 “ 52.6 > 
3 128.28 4? | 25.6 53.0 4 
; 28.70 4 25.7 , 53.2 ° 
5 29.10 38 26.4 13 53-3 | 
29.48 __ | 27.7 53-3 
29.83 38 29.6 °° 53.1 7 
30.14 - 31.9 i 52.8 3 
7 130.40 7° | 34.6 77 52.4 4 
7 1 30.62 77 | 37.6 3° 2.0 4 
ak 17 32 5? 
30.79 40.8 51.5 
8 I 30.90 77 | 44.0 3? 51.1 
9 4 32 
30:94 | | 47-2 ' 50.7 
? | 30.92 50.3 3 50.3 
2 130.85 7 | 53.2 °9 49.9 4 
8 13 2 "3 
30.72 .| 55-9 49.6 
7 | 30.54 7 | 58.3 24 49.4 7 
5 30.31 O8 60.3 15 49.2 ° 
4 30.03 31 ors OD 49.1 | 
2 | 29-72 5, | 82-9 “¢ 49.0 * 
29.39 | 63.5 48.9 
© | 29.04 35 | 63.6 * 48.8 | 
3 1 28.69 35 | 63.2 4 48.7 * 
‘ 28.35 1 62.3 ta 48.7 . 
7 28.04 60.9 5 48.7 | 
27.76 §9.1 48.7 
9 127.53 . 56.8 73 48.8 ' 
9 | 27.35 '°| 54.0 78 49.0 ? 
Io 12 I 2 
9 (27:23 4 50-9 33 49.2 4 
27.1 , 
9127-19 4) 47.6 33 49.6 4 
27.22 '44.1 , 50.1 
27.32 '°/ 40.5 3° 38.42 '°| 50.7 





27.48 '° | 37.0 35 38.62 7°) 51.4 7 


Sec 6, Tan 6 . 1.638  +1.297 1.037. 0.274 
Mean Place 27°.976 55’'.41 36°.210 40/'.23 
D’y a, Dwoa —0.03 +0.01 +0.01 0.00 
Dy 6, Du & —-0.! —1.0 -0.1 —1.0 0.0 -1.0 


fEph 13) 
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FOR THE UPPER TRANSIT AT WASHINGTON. 





@ Draconis. 
Mag. 4.9 


77 Pavonis. 
Mag. 3.6 













Declina- 


Right 
tion N. 


Right 
Ascension. i 


Right 
Ascension. i 


Declina- 
Ascension. i 


tion N. 






Declina- 
tion S. 








+46 2 
54-4 
51.0 34 


32 
47.8 38 


+68 47 
39.6 

36.0 3° 
32.7 33 
29.7 5 
27.2 °° 


25-3 

24.0 *3 

4 | 23.4 

5 | 23.4 ; 
24.1 

9 4 13 


h m 
17 36 





8 
58.66 
58.85 *9 
59.10 ° 






oO 


+2.578 
53''.62 


+0.02 
-—I.0 





I 4 
13.36 iM 


APPARENT PLACES OF STARS, 1913. 


fi Ophiuchi. 
Mag. 2.9 


Right 
sion. 


Declina- 
tion N. 





h m e 
17 39 |+ 
60.0 
58.2 
56.5 
54-9 
53-5 


9 

52-3 
51-5 
51.0 
5°-9 
51.1 


6 
9.05 
9.25 20 
9.48 *% 
9-74 

10.02 8 


10.31 
10.61 9° 
10.91 
11.21 ne 
11.50 2° 
11.79 
12.07 - 
12.33 7 
12.56 79] 54.8 
12.77 «9 56.3 


6 57-8 
59-4 
61.0 
62.5 


63-9 


65.2 
3} 66.3 
13.26 Wh 67.2 
13.15 13 68.0 
13.02 15 68.6 


69.0 
69.2 
69.2 
68.9 
68.4 


67.7 
66.8 
65-7 
64.4 
62.9 


(o) 


51.6 
52-4 
53-5 


12.96 

13.12 7 
13.24 *? 
13.32 ° 


13.36 
13-33 


12.87 
12.71 
12.54 - 
12.38 5 
12.23 © 


I2.1f 
12.02 


11.97 


11.97 
12.01 


61.2 
59-4 
57-6 


12.10 
12.24 | 
12.42 


ofr OS OM O 


1.003 


0.00 


0.0 -I.0 


. 


4 35. 


18 
17 
16 
14 
12 


wma we om 


+0.080 
10°.462 70/'.42 


0.00 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





















1! Scorpii. 


Mean Solar Mag. 3.1 
Date. 


Right 


Declina- 
Ascension. i 


tion S. 





h m ° 


mf 


Feb. 


as 
& 
“J 

Wb W& UL OO 60 


Mar. 


45-9 
46.7 
, | 47-6 
7 48.5 
5 | 49:5 
7 | 5o5 
5 | 52-5 


52.5 
53:5 
54.4 ? 
55-1 : 
6 
55-6 ° 


oO DO ON AM HW DBD HH 


55-9 
56.0 : 
20 | 29°9 4 
18 55-5 6 
54-1 


10 


53-1 
52.1 *° 


51.0 - 
49-9 - 
48.8 
47.8) 
47.0 


—0.842 

39’'.28 

0.00 
—1.0 


Kb Herculis. 
Mag. 3.5 


Right 
Ascension. 


h m 
17 43 |+27 45 


8 
1.64 
1.82 18 
2.04 77 
2.29 


2.57 
2.87 
3.18 
3-50 
3.82 
4.13 
4-43 
4.72 


1.130 
3°.184 
0.01 

0.0 





Declina- 
tion N. 





° a 


63.2 

60.3 79 
57.6 77 
55-2 74 
53-1 7 
51.4 

50.2 *? 


7 
49.5 7 


49-3 


4 
49.7 9 


+0.527 
75/'.32 
0.00 e 
—1I.0 


[Eph x3] 


t) Draconis. 
Mag. 4.9 


Right 
Ascension. 


Declina- 
tion N. 





h m °o ? 
17 43 |+72 11 
154 36 
10.0 34 


8 
24.80 
25.02 
25.38 ° 
25.85 , 
26.42 65 


27.07 

27.78 77 
28.52 /4 
29.27 75 
30.00 7% 


30.69 
31.32 °3 
31.87 55 
32.33 4° 
32.68 35 
24 


32.92 
33.04 °° 
33-03 | 

32.90 i 
32.66 36 


32.30 
31.84 - 
31.28 
30.65 70 
29-95 75 
29.20 8 

28.43 7 re 3 
27.65 7°) 39.9 ? 
26.88 77139.1 ® 
26.14 a 37.8 * 


25.46 36.0 
24.86 °° 33.7 3 
24.35 0 31.0 0 
23.95 95 28.0 33 
23.67 14 24.7 36 
23-53 | 21-1 


37 
23.53 .°| 17-4 
23.67 '4| 13.8 3° 


3-269 
28°.955 


2.5 
1.1 14 


04 / 
0.3 ‘ 
oO. 
9 13 
2. 
2 18 
6.3 73 
3 29 
9.0 
12.0 3° 
32 
15.2 
18.6 34 
22.0 34 
25.3 x 
28.4 o8 


31.2 
33-7 79 


35:9 “6 
37:7 * 
39.0 *9 


+3.113 
30’'.54 


~0.08 +0.01 


0.0 —-1.0 
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y Ophiuchi. 
Mag. 3.7 


Right 
Ascension. 


Declina- 
tion N. 





h m ° 6 


17 43 |+ 2 44 


11.2 
9:5 
7. 
6.3 
5.0 


3-9 
3.1 8 
2.6 


2.4 


8 
30.36 
30.56 7° 
30.79 °° 
31.04 75 
31.32 2° 


31.61 
31.91 
32.21 5 
32.51 2 
32.81 2.6 ? 

5 

8 


33.10 3.1 
ssa | 45 
33.88 
34-10 | 


34-29 
34-45 
34-57 
34.66 9 
34-71 ° 


34-72 , 
34.69 

34.62 
34-52 
34-39 


34-24 
34.08 
33-91 
33-75 
33.61 


33-49 
33-40 9117.5 3 
33-35 >| 16.5 0 
33-34 1 | 15-3 27 
33-38 4| 13.9 0% 
12.3 
10.7 16 
9.0 77 


17 
17 


Lae! 
nm 
APN HD PANO 


18.4 


1.001 +0.048 
319.784 217'.39 

0.00 0.00 

0.0 —-1.0 
































432 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
89 Herculis. & Draconis. 35 Draconis. 
Mean Solar Mag. 5.5 Mag. 3.9 Mag. 5.0 
ate, OO A, 
. Right Declina- Right Declina- Right Declina- Right | Declina- 
Ascension. tion N. § Ascension. tion N. | Ascension. | tion N. | Ascension. | tion N. 
_ h m ° , h m o 7 o 7 h m e ’ 
17 51 |+26 31 17 51 {+56 52 +37 15] 17 53 |+76 58 
8 vf s se ae 8 oP 
Jan. 1.0] 53.08 35-9 59.09 56.9 14.80 17.3 
10.9] 53.25 q 33.1 . 59.27 6 53.3 3° 25.9 °° 15.02 13.8 35 
20.91 53.46 7" | 30.4 771 59.51 74/ 50.0 33 22.9 2°l 15.42 10.5 33 
30.9 53-71 28.0 io 59.81 36 47.0 - 20.2 771 15.98 7.5 - 
2 
Feb. °° 53-98 19 25.9 - 7 40 44.47 16.69 4.9. 
19.8] 54.27 24.2 57 42.3 17.52 2.8 
Mar. 1.8] 54.58 37 | 23.0 *?] 61.00 43 | 40.8 1 18.43 1.3 75 
54.89 3° | 22.3 7161.45 4“ 40.0 19.40 0.5 3 
55-21 st 22.2 , 61.91 as 39.8 : 20.39 0.3 ; 
. 6 . . . . 
55-52 2, 22 9 62.36 O° 40.3” 21.36 0.8 
55.82 23.5 62.79 A4I.4 22.28 1.9 
56.11 id 24.8 ° 63.19 * 43.1 n 23.13 3.6 17 
56.38 7 26.5 7 63.55 *” 45.3 »? 23.87 5.8 7? 
56.63 = 28.5 3 63.87 a 48.0 0 24.49 8.5 ‘0 
56.85 19 30.8 - 64.14 a | SE? 32 24.96 11.5 32 
57-04 __| 33-3 | 64.34 | 54.2 25.28 14.7 
57-19 "5 | 35.9 70] 64.48 '4| 57.5 33 25.43 '5| 18.0 33 
57.30 | | 38.5 7° 164.55 7 | 60.8 33 25.41 21.3 33 
57.37 ; 41.0 i 64.55 . 64.1 2 25.23 24.6 
rae ‘4 os a 13 67.3 29 24.89 ~"| 27.8 29 
57-38 | 45. 4.36 | 70.2 24.39 . | 30.7 
6 
57-32 | 47-6 72) 64.17 19 | 72.8 2° 23.75 4) 33.3 7° 
57:23 7 | 49.4 © | 63.92 °5| 75.1 22.99 7"! 35.6 73 
57.10 - 50.8 “ 63.62 us 77.0 - 22.12 37.5 a 
6. . . . . . 
5 re ga 7 63.28 | 78.4 6 21.16 7 | 38.9 6 
56.75 52.6 62.90 79.4 20.13 39.9 
56.55 ne | 52-9 3 62.50 ‘° 79.8 ‘ 19.05 1°" 40.4 ® 
56.34 77 | 52.9 62.10 4° | 79.7 ‘ 17.96 40.3, 
56.14 19 | 92°53 61.71 8 79.0 7 16.88 oat O27 x 
55-95 1¢| 51-7 1, 61.33 3 78.0 6 15.84 38.6 6 
55-79 50.5 60.98 76.4 14.86 37.0 
55.66 73] 48.9 e 60.68 *° 74.3 7% 13.98 *| 34.9 7! 
55-57 ?| 47.0 *91 60.44 4 71.8 75 13.22 32.4 79 
55.52 ° 44.8 4 60.26 7 68.9 33 12.60 29.5 2 
52 2. 60.1 65.6 12. 6. 
55:59 424 6 513/65 33 14 $3) 26.3 © 
55-5 39-7 0.12 2.1 11.86 22.8 
55-68 1° | 36.9 i 60.17 5| 58.5 3° 11.77 % 19,2 3° 
55-83 ">| 34.1 791 60.30 13] 55.0 35 11.87 Tl y5.7 35 
Sec 6, Tan é 1.113 +0.489 1.830 +1.533 4.436 +4.322 
Mean Place 47°'.53 61°.532 69//.71 20°.560 30’’.10 
D’y a, Dw a —0.01 0.00 0.04, 0.00 —O.11 +0.01 
Dy 6, Du 6 0.0 ~—1.0 0.0 -1.0 0.0 —-I.0- 
[Eph 13] 


>. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 










& Herculis. 
Mag. 3.8 


¥ Ophiuehi. 
Mag. 3.5 








Y Draconis. 
Mag. 2.4 


_— —_ — 


Declina- 
tion N. 


67 Ophiuchi. 
Mag. 3.9 





Mean Solar 
Date. 
















Right | Declina- | 
Ascension. tion S. 





Right Declina- 
Ascension. | tion N. 


Right Declina- 


Right 
Ascension. tion N. 


Ascension. 


















° , 


h m | 
17 54 |+29 14 










h m Qo , 
17 4 |- 945 


ce 
$s , 


°o c 


h m h m1 
17 54 |+51 29 17 56 |+ 255 










ve 
















$8 oe s s on 
Jan. 1.0]12.72 | §8.8 21.45 72.2 32.97 42.8 15.84 55.8 
10.9] 52.92 °° | 59.8 *°} 21.62 '7 | 69.3 791 33.14 17 | 39.3 35 | 16.03 79] 54.1 17 
2 21 28 6 
20.9] 13.15 72| 60.7. 9421.83 7" | 66.5 7° 133.37 73] 36.0 231 16.25 77 | 52.5 7 
26 2 2 28 Oo 2 I 
30.9113.41 72 | 61.6 9122.08 75 | 64.0 75 133.65 7° | 33.0 291 16.49 74] 51.0 *5 
28 8 22 33 26 27 13 
Feb. 9.91 13.69 30 62.4 , 33-98 © 30.4 16.76 29 49.7 
19.8] 13.99 30 63.1 6 22.65 60.1 17.05 | 48.6 8 
Mar. 1.8]14.29 | 63-7 17.34 79} 47.8 
11.8] 14.60 37] 64.0 3 17.64 2° | 47.39 
31 I 30 I 
21.71 14.91 3 O41 ; 794 0 47.2 ; 
31.71 35.22 4.0 18.24 47.4 
30 3 29 5 
Apr. 10.7] 15.52 63.7 18.53 47-9 
20.7115.81 79 |63.2 5 18.81 72 | 48.7 § 
30.6] 16.09 7° | 62.6 © 19.08 77 | 49.7 '° 
ae “77 26|¢., 7 25 13 
May 10.6] 16.35 24 61.9 3 19.33 33 51.0 1 
20.6] 16.59 - 61.1 3 19.56 oo | 22°4 15 


30.6] 16. 19.76 53-9 
June 9.5| 16.98 *°| 59.4 2 19.93 *7| 55.5 | 
19.5] 17.13 '> | 58.6 : 20.07 '4| 57.9 15 
29.5] 17.24 - 57.8 , 20.17 - 58.4 ta 
July 9.4]17.31 7 (57-2 6 20.23 59.8 13 
19.4] 17. 20.25 61.1 
29.4117.32 ™|56.0 5 20.23 7| 62.2 °° 
5 4 6 10 
Aug. 8.4] 17.27 55-6 20.17 63.2 3 
18.3117.818 9155.3 3 20.08 9 | 64.0 
28.3]17.06 77/55.0 3 19.96 '?| 64.6 ° 
. 06 7 | 55-0 5 96 1. | 64.6 | 
Sept. 7.3 19.81 _ | 65.0 
17.31 16.76 e 54.7 19.65 6 65.2 : 
27.2|16.60 154.7 © 19.48 - 65.2 © 
Oct. 7.2]16.44 - 54.8 ; 19.32 - 65.0 4 
17.2] 16.29 2 [SSO 5 19.17 3 64.6 6 
27.1 3 Bot 10 aie 8 
4 ; 6 “10 
18.88 62.2 
6 18.86 7| 61.0 ©” 
; 18.89 : 59.6 - 
18.97 58.1 
8 12 16 
9 19-09 16 59-5 16 
19.25 *°| 54.9 














See 6, Tan 6 
Mean Place 


1.146  +0.560 
23°.052 837’. 


1.015 -0.172 
147.187 49''.47 


1.00f  +0.051 
179.282 65/'.97 




















D’y a, Dea 0.01 0.00 
Dy 6, Du 6 0.0 -1.0 0.0 -1.0 0.0 ; 0.0 -1.0 


1913-28 (Eph 13) 


434 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









6 Aree. yY Sagittarii. 70 Ophiuchi. 72 Ophiuchi. 
Mean solar Mag. 3.9 Mag. 3.1 Mag. 4.1 Mag. 3.7 
ate, j 
Right Declina- Right Declina- Right Declina- Right | Declina- 
on tion S. sion. tion S. Ascension. | tion N. [| Ascension. | tion N. 














Qo é 


18 O |—3025 


° ’ h m ° td 


18 r |+ 230] 18 3 |+ 9 32 
















8 (44 8 ae 8 (LA 8 
Jan. 1.0] 49.24 61.4 11.39 42.0 1.99 57.8 12.01% 52.4 
10.9| 49.52 28] 59.9 15] 11.61 27] 41.7 3 | 2.17 18 | 56.1 '7] 12.19 79) 50.4 7° 
20.9] 49.86 34 | 58.6 13] 11.87 2°] 41.5 ? | 2.39 2? | 54.5 79} 12.40 77 | 48.5 19 
3 ane 29 2 24 "’ 15 “7, 23 ‘’ 18 
30.9] 50.24 57.5 12.16 41.3 2.63 6 | 53:0 12.63 46.7 
Feb. 9.9 50.65 7 56.6 ; 12.48 4 41.2 ° 2.89 8 51.7 i 12.89 ° 45.1 - 
19.8] 51.09 55-9 12.82 41.1 3.17 50.6 13.17 43-8 
Mar. 1.8]51.54 - 55-4 >| 13.17 °° AX. ° | 3.47 39 149.8 3113.46 79| 42.9 9 
11.8]52.00 4°] 55.1 3113.53 . 4i.t ° 13.77 3° | 49.3 5113.76 3°] 42.4 9 
21.8] 52.47 47/1 55.0 1113.89 3° | 41.1 ° | 4.07 3° | 49.1 7114.06 3°] 42.2 ? 
47 2 35 o 30 2 30 2 
31.7| 52.94 47] 55.2 2) 14.24 35 | gx.t 0 | 4.37 9 149.3 2114.36 391 42-4 6 
Apr. 10. .40 6 14. 1.1 .6 8 14.6 .O 
PY 20.71 33.84 #4) 56-1 5]14.93 | 4x2 | 4.95 28 | 50.6 ®] 14.94 29| 44.0 7 
42 71 2 7! 32 “ud 22 29 "“. Wolo 2. 27 13 
30.6] 54.26 56.8 15.25 00 | 41-3 | 5-22 2 51.6 af tot on | 45:3 | 
May 10.6 54.65 x6 57.7 2 15.55 * 414 | 5-47 i 52.8 - 15-46 3 40.8 , 
20.6] 55.01 32 58.8 2 15.83 25 41.6 © 54.2 15.69 (© | 48-5 19 
June’9.5| ss.60 27 [6ra 4116.30 22| gz 3 18.08 *7| $2.3 3 
19.5] 55-82 - 62.9 - 16.48 3 42.5 ; 16.20 a 54.2 Q 
29.51 55-98 64.4 16.61 42.9 16.30 56.0 
July 9.5] 56.08 5 66.0 - 16.69 , 43-4 ° 16.36 ° 57-7 - 
19.4] 56.11 67.6 ; 16.73 | 43-9 16.38 »| 99:3, 
29.4] 56.08 : 69.1 75] 16.72 44.4 > 16.36 (| 60.7 4 
Aug. 8.4]56.00 °|70.4 3116.67 °| 44.9 ° 16.30 °| 62.0 73 
14 11 9 4 10 10 
18.3 55:86 19 71.5 9 16.58 13 45:3 4 16.20 13 63.0 3 
28.31 55.67 23 72.4 © 16.45 16| 45:7 3 16.07 - 63.8 6 
Sept. 7.3155-44 __ | 73.0 . 15.92 64.4 
17.3155.19 °° 73.4 ‘ 16.11 - 46.1 * 15.75 a 64.7 3 
27.21 54-93 26] 73-4 9115-93 | 46-1 | 15.58 o 64.7 ° 
Oct. 7.21 54.67 34 73.1 7 | tS: 46.0 15.41 64.5 5 
17.21 54-43 00 | 72-4 9 . 15.25 14 64.0 , 
27.21 54.23 71.5 15.11 63.3 
Nov. 6.1154.08 *> | 70.3 7? 15.00 7*| 62.3 7° 
Io I 12 
16.11 53-98 °° | 68.9 ue 14.93 /| 61.1 
> 26.11 53-95 ; 67.3 e 14.90 3] 59.6 - 
ec. 6.0] 53.99 t1| 5-7 17 14.92 || 57-9 19 
16.0] 54.10 || 64.0 14.98 56.0 


26.0] 54.28 1° | 62.4 1° 


19 
15.09 "*]| 54.1 
36.0] 54.53 75| 60.8 1° 


15.24 *)| 52.1 7° 
Sec 6, Tan 6 1.559 1.196 
Mean Place | 51°.487 54°'.59 


D’y a, Dw a +0.03 0.00 
Dy 6, De & 0.0 -1.0 


1.0014 +0.168 
3°.433 67.96 | 13°.475 62/’.91 

0.00 0.00 0.00 0.00 

0.0 —1.0 0.0 ~—1I.0 










13°.074 33/’.89 
+0.02 0.00 
0.0 —I.0 

(ph x3) 
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FOR THE UPPER TRANSIT AT WASHINGTON, 








Groombridge 2538. 
Mag. 5.4 


J Bagittaril. 
Mag. 4.0 

















Right | Declina 


Right - 
Ascension. tion S. 


Ascension. 


Declina- 
tion N. 





Right Declina- 
Ascension. | tion N. 





































































° , m °o o h m t<) é 
+28 44] 18 8 |-21 4 18 12 |+42 7 
oe s (LA gs a 

48.1 32.04 65.8 54.47 33.8 
45.2 0 32.24 i 66.0 7 | 42.88 . 26.2 ® 154.61 " 30.5 °s 
42.5 : 32.48 4 66.3 ; 43.15 x0 25.5 : 54.81 04 | 2703 0 
40.0 32.74 29 66.6 5 | 43-45 33 25.0 : 55.05 33 | 24°4 35 
37.8 1g) 33°03 31 66.8 ; 43.78 35 24.5 yi 55-33 31 21.9 °° 
36.0 33-34 67.0 [44.13 24.1 55-64 19.8 
°| 34-7 3] 33.66 3° | 67.1 * | 44.50 37 | 23.8 3 | 55.97 33) 18.3 *° 
) 33.9 °133.98 327] 67.2 ' [44.88 33! 23.6 7 156.32 35] 17.3 '° 
33-7 7134-31 33] 67.2 ° 145.26 38] 23.4 7 | 56.68 3°] 16.9 4 
34.0 3134.64 33] 67.1 * | 45.64 3° 23.3 ' 157.03 | 17.2 3 
8 32 "2 “T 38 “Oo 35 
34.8 34.96 66.9 . 57:38 18.1 
36.1 - 35.28 37 | 66.6 3 | 46.39 37 | 23.4 | 157.72 34! 19.5 *4 
37-9 135-59 3 | 66.3 3 146.74 55| 23.6 7 158.03 37 | 21.4 79 
21 29 3 33 3 29 24 
40.0 14 35-88 36 66.0 4 47.07 5 23.9 yi 58.32 25 23.8 2 
* | 42-4 26 36.14 14 65.6 3 47.38 og | 24:3 5 58.57 26.5 29 
45.0 36.38 65.3 47.66 24.8 58.78 29.4 
47-7 27 36.59 i 65.0 3 47.90 4 25.4 ° 58.95 17| 32.5 ° 
39-7 13 4.0 | [49.10 15 20.1 7 59-07 7 35:7 31 
36.89 64.7 48.25 26.8 59.14 38.8 
9 I IO 8 2 30 
36.98 4 64.6 ° 48.35 6 | 27 6 9 59.16 41.8 38 
37.02 64.6 48.41 28.5 59.13 44.6 6 
37.02 4 64.6 ° 48.41 : 29.4 9 59.05 - 47.2 3 
36.98 3 64.7 ; 48.36 9 30.2 , 58.92 13 | 49°5 19 
36.90 2 64.8 48.27 | 30:9 6 58.74 a1 | SE4 
36.78 1 | 64-9 1 |48.13 19 / 31.5 | | 58-53 2) | 52-9 - 
36.64 65.0 147.96 31.9 58.29 54.0 
6 6 
36.48 7 65.0 . 47.77 2 32.2 ; 58.03 8 54.7 ; 
36.31 7 | 65-0 | | 47-57 4,| 32-3 | 157-75 4, | 54-9 
36.14 —| 65.0 | | 47-37 19| 32:2 57-48 7. | 54-7 5 
35.98 13 65.0 : 47.18 6 31.9 ; 57.22 34 53-9 13 
35.85 64.9 47.02 31.4 56.98 52.6 
35.75 " 64.8 46.90 - 30.8 ° 56.78 - 50.9 i 
35.69 : 64.7 0 46.82 30.0 56.62 2 48.8 ; 
35.68 ; 64.7 © | 46.79 ; 29.1 ° 56.50 ** | 46.3 i 
35:71 5 64.7 5 46.82 28.2 9 56.44 43.5 31 
35:79 _| 64.7 _ | 46.91 27.3 | 50.44 _ | 40.4 
" 147.05 74) 26.4 9156.49 >| 37.2 ° 
20 8 II 33 
47:25 | 25.6 156.60 | 33-9 * 
1.248 —0.748 1.348  +0.905 
Mean Place 44°.457  18/'.68 
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Mean Solas F 


Date. 


Jan. 


II.Q 
20.9. 
30.9 
Feb. 9.9 


19.8 


Mar. 


11.8 
21.8 


31.7 


Apt. 10.7 
20.7 
30.7 
May 10.6 
20.6 


30.6 
June 9.5 
19.5] 
29-5 
July 9.5 


19.4 
29.4 
Aug. 8.4 
18.4 
28.3. 


sept. 7.3 
17-3 
27.2 


Oct. 


17.2 


27.2 
Nov. 6.1 
16.1 
26.1 
Dec. 6.1 


16.0 
26.0 
36.0 


Sec 6, Tan & 
Mean Place 


D’y a, Dua 
Dy 6, De 8 


APPARENT PLACES OF STARS, 1918. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


86 Draconis. 


Right 
' Ascension. 


eee eee eres Cerne 


2.311 
23°.769 
—0.06 
0.0 


17 
5 | 73:0 


3 | 743, 


Mag. 5.0 


Declina- 
tion N. 


§2.2 
48.6 3° 
45.2 34 


32 
.O 
42 28 


.2 
5 39 23 


36.9 
17 
35.2 1 


34.1 
33.7 * 


3 
.O 
3 34 9 


34-9 


I 36.4 15, 


38.5 21 
41.0 79 


34 29 
27 | 43-9 93 


47.1 
50.4 33 
53.8 34 
60.5 35 
32 
63.7 
66.6 
69.1 
71.3 22 


13 
74:3 
751 8 
75-4 


75-1 8 


4 
72.9 

71.0 *9 
68.7 73 
66.0 77 


71 | 62.9 37 
2|- "9 34 
| 59-5 


36 
55-9 ° 


5253 
+2.084 
63/'.52 


-0.0I 
-1I.0 


O Sagittaril. 
Mag. 2.8 


Right 


' Ascension. 


26.90 
27.24 34 
27.57 °° 
27.89 3? 
28.18 79 
26 


28.44 
28.67 73 
28.86 i 
29.01 
29.11 '? 


6 
29.17 
29.18 
29.14 * 
29.05 2 
28.93 
28.78 


28.61 4 
28.43 * 


I 


TS |. 


3128.24 19 


28.07 i” 
27.92 
27.81 
27°74 
27.72 
27-795 
27.83 
27.96 i 
28.14 


I 


COW ww ~J] 


1.153 
25°.460 


+0.02 
0.0 


Declina- 
tion S. 


NN = mm NH pe 


= 0 0O- = 


66.0 
66.5 
67.0 
67.5 
67.9 


68.2 
68.4 
68.5 
68.5 
68.3 


68.0 
67.6 
67.1 
66.6 
66.1 


65.6 
65.1 
64.7 
0.574 
57/'.64 
0.00 


-—-J.0 
(Eph 13) 


whann  —& bh WwW WH 


> wm Gaia wa pf @wW ww OM ND 


1) Serpentis. 
Mag. 3.4 


Right 


Ascension. 


48°.436 


Declina- 
tion S. 








& Sagittarii. 
Mag. 2.0 
Right | Declina- 
Ascension. tion S. 
h m o e 
18 18 | —34 25 
r] a7 
22.09 | 44.3 
22.30 77! 43.6 7 
22.55 75| 43.0 © 
22.84 79 | 42.5 > 
23.16 37} 42.1 ; 
23-50 ys | 487 , 
23. I. 
ant 3 tL 
24.58 37 | 41.0 : 
24.95 7 40.8 * 
25:32 46/407 4 
26.03 35| 40.8 ? 
26.36 33, 40.9 " 
26.66 3° | 41.1 ; 
26.94 41.4 
27.18 74/ 41.8 4 
27.38 79} 42.3 5 
27.54 *°| 42.9 © 
‘O41, | 4 7 
27.65 43.6 7 
27-71 44.3 
27.72 *|45.0 / 
27.68 : 45-7 ; 
27.60 13 46.4 6 
7-47 16 47-90 5 
27.31. | 47-5 
18 3 
ieelee 
26.74 '9 | 47.8 * 
6.56 73] 47. 
26.56 47.6 
276.28 12 | 456 © 
26.20 3 46.0 7 
26.17 2) 45:3 § 
26.19 5/445 . 
20-27 12| 43:7 2 
26.40 "3 | 42.9 © 
26.59 "9 | 42.2 ! 
1.212 0.685 
23°.829 35/’.54 
+0.02 0.00 
0.0 —I.O 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 




























& Telescopti. A Sagittari. 
Mean Solar Mag. 3.8 Mag. 2.9 
ate. 
Right Deciina- Right Declina-_ Right Declina- | 
sion. | tion N. | Ascension. | tion S. J Ascension. | tion S. - 
7 h m h m ° h mm o ¢ 
18 19 18 20 |—46 18 22 |-25 28 
8 on 8 oa 
29.31 II.0 [34.50 24.0 
29.55 °%) 9.6 1" | 34.69 19 | 23.9 | 
29.84 79| 8.4 ty, 34:92 - 23.8 ° 
30.17 7 7-3 °°] 35-18 9 23.8 ° 
30-54 34 6.3 5] 35-47 3 23.8 | 
30.93 5:5 35-78 23-7 
31.34 tT] 4.9 °136.10 37] 23.6 ! 
43 5 3 I 
31.77 43) 4.4 5136.43 39 | 23.5 
32.20 43] aur ° 36.77 34 | 23.3 : 
32.64 va 3-9 © 37.12 95 | 23.4 ; 
33-07 | 3-9 ,]37-46 | 22.9 . 
33-49 7 | 4-1 137-79 0° | 22.6 
33.90 47 | 4.5 *] 38.11 37] 292.3 3 
39 5 $1 2 
34.29 BS 5.0 7 38.42 38 22.5 ; 
34.64 32 5.7 ; 38.70 36 | 22:9; 
38.96 21.7 
39.19 75] 21.6 | 
19 oO 
39.38 21.6 
39.53 25 | 21.7 | 
‘2. 10 1 
39.63 6 21.8 ; 
39.69 22.0 
39.70 *| 22.3 3 
49.67 22.6 ; 
39.60 - 22.9 3 
39-49 11 | 23.2 9 
39-35 |, | 23-4 
16 2 
19 | 
38.83 '° | 23.7 ° 
Prac, a: 
38.66 23.6 ; 
38.52 23.5 
38.41 “' | 23.3 ? 
38.34 7 | 23.1 7 
38.31 22.8 3 
38.33 22.5 ° 
38.40 22.3 
38.52 6 22.1 7 
8.4 "4138.68 F°| 21.9 7 
1.108  -0.476 
59°.417  45''.60 36%.101 14//.78 
’ -0.0I1 0.00 +0.01 0.00 
Dy 6, De 0.0 —-1.0 0.0 1.0 
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X Draconis. 
Mag. 3.7 


Right 
Ascension. 


Declina- 
tion N. 





° 0 


h m 
18 22 |+72 41 


3.36% 


~0.08 
0.0 


32.6 
29.0 3° 
25.5 °° 
22.3 9 


29 
Tg. 
5 | 19-4 23 


17.0 
15.2 
14.0 
13.4 | 
13.5 9 


18 
12 


14 
15.7 
17.6 9 
20.0 74 
22.8 78 

31 
25.9 
29.2 33 
32.7 35 
36.1 3 
39.4 33 
42.6 
45.6 3 
48.2 2 
sos 
$2.3 1 
53-7 
54.6 ? 
55.0 7 
54-9 6 
54-3 12 


§3.-1 
51.4 07 


22 


49.2 
46.6 7° 


°| 43-6 3° 
27 43 33 


40.3 
36.8 39 
33.2 3° 


+3.209 


37°.666 43''.00 


“0.02 
~1.0 


FOR THE UPPER TRANSIT AT WASHINGTON. 





438 
C Serpentis. 
Mean Solar Mag. 5-4 
Date. 








Right 
Ascension. 


h m 
18 25 


8 
7-85 
8.01 
8.21 23 
8.44 

25 
8.69 27 


8.96 
9.24 2° 
9.53 °° 
9.83 st 
10.14 30 


10.44 


10.74 23 
11.02 ? 


11.29 
2 
11.54 2 


11.77 


20 


11.97 

12.14 */ 
12.27 7S 
12.36 : 


16 
20 


12.41 
12.41 
12.38 
12.31 
12.20 |! 
13 


0 


“I Ga 


12.07 
11.92 i 
6 

























1 Aquils. 







Declina- Right Declina- 
tion S. § Ascension. | tion S. 
— 2 2 —- 818 
42.4 30.4 
43.7 °° 31.3 9 
45.0 731 27.25 2°} 32.2 9 
46.2 - 27.48 i 33.0 . 
ve 9 778 3 33.8 6 
48.1 _]28.00 | 34.4 
48.7 °128.29 29| 34.8 4 
49.0 3128.59 3°| 35.0 ? 
49.1 : 28.89 er 35.0 5 
48.9 29.20 34.7 
5 I 5 
48.4 29.51 34.2 
47.6 ®| 29.82 31| 33.5 7 
46.6 ?°] 30.11 79| 32.7 8 
45-5 *"} 30.39 27 | 31.8 9 
44.2 ta 30.65 14 30.8 * 
42.8 30.89 29.8 
41.4 "4131.10 - 28.7 *! 
4o.1 ‘3937.28 1° | 27.6 T 
38.8 8 31.42 4 26.6 ° 
37:6 31-52 25.8 7 
36.5 5 31.58 | 252 7 
35-5 "2131-59 "| 24.4 7 
34.7. 9131.56 23.8 
34.0 7131.50 °|23.4 4 
33.5 ; 31.40 3 23.1 ; 
33-4 131.27 | 22.9 
32.9 *131.12 {22.8 ? 
30.96 '°| 22.8 ° 
30.80 1°} 22.9 ! 
30.64 1°) 23.1 ? 
14 3 
30.50 ‘| 23.4 
II 4 
sone 8lan2 4 
30.27 *|24.8 © 
I 7 
30.28 6| 25:5 3 
at le 
44 (27-1 6 
30.58 28.0 
I.O1I ~0.146 
28°.361 20//.46 
° 0.00 0.00 
~I.0 +0.1 —-1I.0 


[Eph 13) 





© Pavonis. 
Mag. 4.1 


Right 
Ascension. 


h m 
18 32 


59-39 
58.86 53 
58.29 97 
57-71 3 
57-15 5° 
56.63 
56.19 44 
55.84 35 
55.61 3 
51 
55:5 3 
55-54 
55-71 
56.01 3° 


3-153 
52°.355 


+0.08 
+0.1 


25 
24.0 
3 | 74 


.o 17 
7 35 


Declina- 
tion S. 





—71 30 
23.5 

20.8 ?7 
18.3 75 
16.0 i 
13-9 13 


12.1 
"O9 10 
9.0 7 
8.7 3 


I 
8.8 ; 
9-3 
10.2 9 
11.4 - 
12.9 © 
14.7 
16.8 3 
19.1 
21.5 74 


25 
26.5 
29.0 75 
31.323 
33-3 


13 
36.3 
37-2 5 
37-7 * 
37-7 « 
37-1 


36.0 
34.4 7° 
32.5 *9 
30.2 3s 
27-7 >> 


25.0 
22.2 i 
19.4 
-2.990 
15’’.08 
+0.03 
~I.0 


APPARENT PLACES OF STARS, 1913. 


a Lyree. 
Mag. 0.1 


Right 
Ascension. 


h m 


18 3 


8 
57.09 
57.81 
57-98 *! 
58.19 i 
58.44 | 9 
58.73 
59.04 3° 
59.37 39 
59.71 34 
60.05 54 

34 
60.39 
60.72 33 
61.04 3? 
61.34 8° 
61.61 77 

23 


61.84 

62.03 *9 
62.18 *5 
62.28 7° 
62.33 9 


.@ 
62.33 
62.28 ° 
62.19 ? 
62.05 "4 
61.87 78 

2I 


61.66 


12 


1.281% 


71-7 
91 2G 
66.2 
63.2 3° 
60.1 3? 


+0.801 


59°.569 67/'.61 


~0.02 
+0.1 


-O.O1 
=-]I oO 


Jan. 1.0 
11.0 
20.9 
30-9 

9-9 


19.9 

1.8 
11.8 
21.8 
31.8 


Feb. 


Mar. 


Apr. 10.7 


20.7 
39-7 
May 10.6 
20.6 


30.6 
June 9.6 
19.5 
29.5 
July 9.5 


19.5 
29.4 
Aug. 8. 
18.4 
28.3 


Sept. 7.3 
17.3 
27.3 

7.2 
17.2 


Oct. 


27.2 
Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.0 
26.0 
36.0 


Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 
Dy é, De é 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





25.4 


24.9 
24.2 
23.4 
22.4 
25.4 


20.3 
19.3 
18.3 
17.4 


16. 
7 5 


15.7 
15.1 
14.6 
14.2 
13.9 


13.7 
13.6 
13.6 
13.7 
13.9 
14.2 
14.5 
14.9 
15-4 


' 56.0 


16.7 


17.5 
18.3 





NQ & aH NH cow © 


SA & W wo nm OO mH 


co © 


-0.161 


11/7.73 





¢ Sagittarii. 
Mag. 3.3 


Declina- 
tion S. 


Right 
Ascension. 


OO ny 


h m ° ? 
18 40 |-27 4 
3 or 
61.7 
61.4 3 
61.1 3 
60.8 3 
60.6 ” 
3 


60.3 
60.0 3 
59-7 ° 
59-4 ° 
I 
59 4 


110 Herculia. 
Mag. 4.3 


——_— 


Right 
Ascension. 


h m 
18 41 


3 
53-42 
53-55 
53:72 
53-92 

23 
94-15 as 


54-40 | 
54.67 27 
54.96 7° 
55.26 at 
55-57 3 
55.88 
56.18 3° 
56.47 79 
56.75 7 
57-01 | 


57-24 
57-44 
57.60 
57-73 °° 
57.82 


57.86 
57-85 
57-80 
57-72 
12 
57-60 | ; 
57:45 
57-27 © 
57.08 *9 
56.89 * 
56.71 7 
56.54 | 
56.39 
56.28 
56.20 


56.17 > 
56.18 
50.24 
56.34 °° 
1.067 
55*.000 


SS - = 


w 
GW Oo 


20 


> 0 


CO Gn om 


On 


0.01 
+0.1 





Declina- 
tion N. 


° ? 


+20 27 
34-5 

32.0 79 
29.6 74 
on 
75-4 16 
23.8 
22.5 - 
21.7 

21.4 ; 
21.5 | 
22.1 

23.2 

24.6 4 
| 26.4 ” 
28.5 23 


Il 


30.8 

33.2 74 
35-7 °° 
38.1 4 
40.5 9° 


+0.373 
44/'.28 
0.00 
—-1.0 


35-38 


439 


6 Aquile. 
Mag. 4.5 





Right 
Ascension. 


hb m 
18 42 
8 

32.04 

32.19 '5 
32.37 °° 
32.58 77 
32.82 ne 


6 
33.08 
33-36 * 
33-65 29 
33-95 3 
34-25 3 


34.56 
34.86 3° 
35.16 * 
35-44 


27 
35-71 3 


35-95 

36.17 7? 
36.35 7° 
36.50 1 
36.61 5 


2 


| 36.68 


36.70 
36.68 ‘ 
36.62 


36.52 


36.40 
36.25 
36.09 
35-93 
35-77 


35-63 
35-52 
35-43 
35-38 


35-42 
35-50 | 
35-63 


1.004 








Declina- 
tion S. 





° Ud 


— 450 
40.3 

4I.4 II 
4% 
43.4 
44.3 


45.0 
45-4 
45.6 
45.6 
45:3 


44.8 
44.0 | 


43.0 


41.9 Il 
40.7 12 
39-4 
38.1 
36.9 
35-7 
34.6 


33.6 
32-7 
32.0 
31.4 
30.9 
30.6 
30.4 
30-4 
39-5 
30-7 
31.0 
31-5 
32.1 
32.8 
33.6 


34-5 
35-5 
36.5 


—0.085 


co nw on ft “1 0 


Oman 6 


Oo Cn AA Ww wwe OC tw 


| de) 
10 


33°.500 30/’.32 


0.00 
+0.1 


0.00 
—1.0 
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Mean Solar 
Pate. 


Jan. 1.0 
11.0 
20.9 
30.9 

9-9 


19.9 

1.8 
11.8 
21.8 
31.8 


Feb. 


Mar. 


Apr. 10.7 
20.7 
39.7 
May 10.6 

20.6 


30.6 
June 9.6 
19.5 
29:5 
July 9.5 


19.5 
29.4 
Aug. 8.4 
18.4 
28.3 


Sept. 7.3 
17.3 
27.3 
Oct. 7.2 
17.2 


27.2 
Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.0 
26.0 
36.0 


Sec 6, Tan 6 
Mean Place 


D’y a, De a 
Dy 6, Dw 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


X Pavonis. 
Mag. 4.4 


Right 
Oni. 


h m 
18 44 

8 
6.62 
6.89 77 
7.24% 


7.65 *° 
8.13 4° 


8.66 $7 

9.23 

9.82 59 
10.43 °! 


11.05 ‘3 


11.68 
12.30 °? 
12.89 °° 
13.45 3 
13.98 43 
14.46 
14.88 4? 
15.23 
15.50 19 
15.69 0 
1§-79 
15.80 
15.73 7 
15.58 


15.35 2° 


15.06 
14.72 34 
14.35 37 
13.97 3 
13.60 37 
6 34 
13.2 
12.97 3 
12.74 1 
12.59 
12.53» 


12.56 
12.68 1? 
12.90 7? 
2.151 
9.523 
+0.05 
+0.1 


Declina- 
tion S. 





—62 17 
27.9 
25.6 3 
23.4 


21.3 77 


oa 
17.8 
16.4 ” 
1§-3 
14.5 
14.0 9 
13.8 
14.0 
14.5 > 


B Lyre. 
Var. 3.4-4.1 


Right 
on 


h m 

18 46 

8 
50.29 
50.40 © 
50.55 ‘> 
50.74 3 
50.97 °° 


51.23 
51.52 
51.83 
52.15 
52.48 
52.81 
53-13 
53-44 
53°74 
54.01 


54-25 
54-45 
54.62 
54-74 
54.81 7 


54.84 
54.82 
54:75! 
54-63 
54.48 


54.30 
54-09 
53-87 
53-64 
53-41 


53-20 
53.02 
52.87 
52.76 
52.69 7 
52.67 
52.70 
52.78 
1.196 
52°.060 
0.02 
+0.1 


CoG 


Declina- 
tion N. 


° , 


+33 15 
30.4 

27.5 29 
24.6 27 
21.9 14 
19.5 a1 


17. 
g| 17-4 


15.8 7° 
14.7 1 
14.2 ° 
14.3 § 
16.0 7! 
17.6 ° 
19.7 
22.1 74 
27 
24.8 
27.6 28 
30.5 °° 
33-5 3 
30.4 28 
39.2 
41.8 26 


44.1 73 


20 


+0.656 
39’’.82 


-O0.0I 
-1I.0 


[Eph 13] 










80 Draconis. 
Mag. 5.4 






Deciine- 
tion N. 


Right 
Ascension. 








3°73 . 
3.46 77 26.3 3 
3.35 26.0 3 
3-949  +3.820 1.116 -0.497 
11°.264 53/'.85 §2°.234 20''.7% 
-0.10 -0.05 +0.01 +0.01 
+0.1 -1.0 +0.1 -1.0 


APPARENT PLACES OF STARS, 19138. 441 


FOR THE UPPER TRANSIT AT WASHINGTON. 




































0 Serpentis pr. € Aquilss. 
Mean Solar Mag. 4.5 Mag. 4.2 
e. 
i . ; , 
ed Ris, | Bate 
° , h m ° é ° s 
+5916] 18 51 |+ 4 5 +14 56 
oF s hd r-) a 
45-9 52.18 12.8 . 48.2 
42.4 95 | 52.31 2 11.2 " , 46.1 7" 
38.9 359 52.48 ? 9.6 39.15 ‘51 44.0 7! 
35.6 35] 52.68 7°| 8.2 74 39.34 '9| 42.0 7° 
32.6 3°] 52.90 77} 7.0 7” 0.56 22 | 46.4 17 
asi~ -* 25| * 10 39-5 25 40.3 15 
30.1 53.15 6.0 39.81 38.8 
28.1 - 53.42 5.2 8 40.07 i 37.7 * 
26.6 "5153.70 °)| 4-7 3 40.35 *) | 37.0 7 
25.8 7 | 53-99 30 4.6 5 40.64 8 36.7 3 
25.6 2154-29 3, 49 & 40.94 st 36.9 ¢ 
26.1 154.59. | 5.5 41.25 | 37.5 
27.3 17154.89 5°] 6.4 ° 41.55 9°] 38.5 7° 
29.0 7 55.18 i 7-6 14 41.84 iH 39.8 73 
31.27 55-46 2 9.0 i 42.12 0 | 41.5 to 
33-9 30 55.73 25 To. 17 42.39 24 43-4 ar 
36.9 455-98 , | | 12-3 42.63 | 45.5 
33 21 17 22 22 
40.2 3A 56.19 +8 14.0 42.85 3 | 47:7 13 
43.6 56. 15.8 43.03 0.0 
3 37 1 17 14 50.0» 
, 19. 2 
5 33 99-93 7 9 45 43-27 6 54:5 36 
53:9 156.70 _| 20.6 43.33 56.5 
57-0 ’ 56.73 3| 22.0 i 43.35 7| 58.4 '9 
59-9 - 56.71 5 | 23-2 1 43.32 : 60.1 a 
2. , 24.2 .2 , 
640 22 6 °e 9 25.0 8 tots 62.8 12 
17 "Y" ¥3 6 14 9 
66.4 [56.43 | 25.6 43.01 63.7 
67.7 13156.28 75| 26.0 4 42.85 7°! 64.3 
68.5 *}56.12 - 26.2 7 42.68 "7 | 64.7 4 
68.7 7155.96 1°| 26.2 ° 42.50 '*| 64.8 7 
3 16 3 18 3 
68.4 3 55.80 25.9 ; 42.32 64.5 . 
67.6 55-65 25.4 42.16 63.9 
66.3 3 55-52 79 | 24.7 7 42.02 '*| 63.0 9 
64.5 0) 155-43 : 23.9 41.91 "2 | 61.9 rt 
62.2 73} 55.37 °| 22.9" 41.8 60.5 *4 
59-4 7°155.35 7| 21.7 7 q180 3| 58877 
31 ; 2 “14 ; I 319 
56.3 55-37 20.3 41.81 56.9 
53.0 9155.43 °| 18.8 15 41.86 5| 54.9 7° 
3 11 15 2 a1 
49.5 9155.54 ° || 17.3 41.95 7 | §2.8° 
+1.682 1.003 +0.071 1.035 +0.267 
54/'.32 53°.633 22/'.62 40".413 5777.74 
D’y a, Dea -0.04 —0.02 0.00 0.00 —0.01 0.00 
Dy 6, De +0.1 -1.0 +0.1 —-1.0 +0.1 —-1.0 





(Eph 13] 



























442 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
y Lyre. € Sagittarii. € Aquilee. A Aquile. 
Mean Solar Mag. 3.3 Mag. 2.7 Mag. 3.0 Mag. 3.6 
Date, 
_ Right | Declina- Right Declina- t Declina- Right 
Ascension. | tion N. [| Ascension. |; tion S. § Ascension. | tion N. | Ascension 
h m 9 é h m eo é ° ? h m e ” 
18 55 |+32 33] 18 57 |-30 0 +1343] 19 1 |- 5 O 
8 oe ] of on s 
Jan. 1.0}39.55 61.5 3.00 30.5 50.8 36.46 
11.0] 39.65 *°| 58.6 i 3.16 7] 29.9 © 48.8 791 36.59 ° 
21.0] 39.79 *4| 55.8 7°] 3.36 7° | 29.4 5 46.8 7°14 36.76 77 9 
30.9] 39.98 °° 53-1 3.60 4 28.9 ° 44.9 i 36.96 * 
Feb. 9.9] 40.20 36 | O°? os 3.87 29 28.4 : 34 43-2 4 37.18 - 6 
19.9] 40.46 48.6 4.16 27.9 41.8 37-43 
Mar. 1.8] 40.74 273| 47.0 1°] 4.48 3? | 27.3 ° 40.7 1" 137.70 77 4 
fe) 11 28 2 
11.81.41.04 99} 45.9 71] 4.81 35 | 26.8 9 40.0 1137.98 
32 6 4 2 I 
21.8] 41.36 97 | 45.3 5.15 %* | 26.3 > 39.7 3138.27 79 
31.8] 41.68 3?| 45.3 24 5.50 35 | 25.7 © 39.9 7138.57 3° 4 
, BLA ee 93 [455 5] 85° 36 | 757 9 ofS? 35 ‘ 
pr. 10.7] 42.01 45.8 5.86 25.2 40.5 38.88 
20.7 | 42.33 37 | 46.9 6 6.21 35 | 24.7 5 41.5 *°1 39.19 37 8 
30.7] 42.64 97 | 48.5 791 6.56 35 | 24.3 4 42.8 > 39.49 °° 10 
May 10.7] 42.94 a 50.5 i 6.90 34 | 23.9 ; 44.4 - 39.78 . - 
20.6] 43.22 5 52-9 7 7.22 30 23.6 46.3 a 40.06 25 13 
30.6] 43-47, 155-5 | 7-52 23-4 48.4 [40.31 
June 9.6] 43.68 - 58.3 72] 7.78 7° | 23.3 } 50.6 771 40.54 79 14 
19.51 43-86 *”| 61.2 79} 8.01 75 | 23.4 * 52.8 771 40.74 7° 13 
29.51 43-99 8 64.2 0 8.20 tS 23.6 ; 55-0 - 40.91 3 - 
July 9.5] 44.07 4 67.1 8 8.35 | 239 57-2 75) 41-94 3 
19.51 44.11 69.9 8.45 24.3 27.60 59.2 41.12 
29.4144.10 1] 72.5 2°] 8.50 5 | 24.8 5 | 27.62 7] 61.1 7944116 4 9 
Aug. 8.4144.04 °| 74.8 731 8.50 ° 25.3 > 27.60 ‘ 62.8 '7f41.16 ° 7 
18.41 43.93 - 76.9 “A 8.45 2 25-9 ¢ |27-54 64.2 “4 AL.II : ; 
28.41 43-79 8 78.7 14 8.35 13 26.5 ; 27.45 13 65.4 9 41.03 | 3 
Sept. 7.3] 43.61 80.1 8.22 27.0 [27.32 66.3 40.92 
17.3143-41 7°] 81.1 '°1 8.06 1° | 27.4 4127.17 15} 66.9 °1 40.78 - ? 
27.31 43.19 27| 81.7 °F 7.89 - 27.7 3127.00 i 67.3. +4 40.62 6 t 
Oct. 7.2] 42.97 - 81.9 ; 7.71 _ 27.9 * 26.82 "3 67.4 ; 40.46 6 
17.2]42.75 | 81.6 7.53 17 28.0 : 26.64 6 67.1 ; 40.30 15 3 
27.21 42.54 80.9 7.36 27.9 26.48 66.6 40.15 
Nov. 6.2] 42.35 19] 79.8 '!| 7.22 ™ | 27.7 ? 126.34 '4| 65.8 ®1 40.03 7? ; 
16.1] 42.20 '5| 78.2 29] 7.12 - 27.3 * | 26.23 - 64.7 7139.94 
26.1 42.08 a 76.3 3 7.06” 26.9 * 26.15 1 63.3 - 39.88 — ; 
Dec. 6.1] 42.01 5 | 74:0 0s 7.04 4 26.4 : 26.11 au 61.7 8 39.86 3 8 
16.1] 41.99 71.5 7.08 25.9 26.11 59-9 39.88 
26.0] 42.01 7|68.877]7.17 9 25.3 6 26.16 5| 58.0 79139.94 ° 9 
36.01 42.08 7| 65.9 29] 7.30 73 | 24.7 ° [26.25 9] 56.0 7° 40.05 *? 10 
Sec 6, Tan 6 1.187 1.155 0.578 1.029 +0.244 1.004 -0.088 
Mean Place | 41°.324 4°.612 19/'.99 24°.670 60/'.26 37°.916 49''.21 
D’y a, Dw a ~0,02 -O.01 +0.01 +0.01 -0.01 0.00 0.00 0.00 
Dy 6, Du 6 +0.1 ~1.0 +0.1 —-1.0 +0.1 —-1.0 +0.1 —1.0 





{Eph 13] 


Mean Solar 


Date. 


Feb. 


Mar. 


7! 31.3 


29.1 
2179 


7 | 31.3 


3135.1 


2 | 37-1 
3 35-4 


& Corons Australis. 
Mag. 4.1 


Declina- 
tion S. 


Right 
Ascension. 


Declina- 
tion N. 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 







cee a ee | 
ges | eee 


—38 2 
38.8 
37:7 
36.6 
35-6 
34.6 


33-7 
32.8 
32.0 


AAs COO © 


30.7 
30.1 
29.6 


29-3 
29.1 


~ OR Ww 


29.2 
29.5 
30.0 
30.6 


32.2 


33-1 
34.1 


3 
3 
6 
7 
9 
9 
oO 


- 
o 


36.0 


36.8 
37°5 
38.0 
38.2 
38.2 


Go 6 


s= ORD WS 


38.1 
37-7 


36.3 


oO OAS 


| 


34.4 
33-4 1° 


II 


—0.782 
27°'.86 





+35 57 
39.1 
36.1 3° 


29 
33:2 28 


25.6 
23.9 a 
22.7 
22.0 7 


21.9 * 


5 


+0.725 
47'’.40 
-0.0I 
-1.0 
(Eph 13] 
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7 Sagittarii.  Sagittarii. 
Mag. 3.0 Mag. 4.9 
Right Declina- Right Declina- 
Ascension. | tion S. Ascension. | tion S. 
h m o 4% h m o ' 
IQ 4 |—-21 9] I9 I0 | —25 24 
Ss ve Ss (4 
33-93 | 56.4 | [10.87 | 37.9 
34.07 3 56.4 . 11.01 "3 37.6 3 
34:25 |. 56.3 o | TET9 ,, | 37:3 3 
34-47 7 | 50-3 FII-4t 07 | 37-0 
34.71 vt 56.2 © | 11.66 > 36.6 4 
34.97 56.0 11.93 36.2 _ 
35.26 : 55.8 3 12.22 i 35:7 : 
35°57 32 99:5 5 12.53 33 35:2 & 
35.89 32 55.0 ; 12.86 33 34.6 6 
36.21 33 54-5 2 113.19 34 34-0 | 
36.54 | 53-9 _ $13-53 _ | 33-4 _ 
36.87 33 53.2 f 13.87 uy 32.7 ; 
37-20 32 52.5 , 14.21 33 32.0 © 
37-52 25 | SEB” [14-54 °° | 31-4 
37.82 . 51.1 7 14.86 0 30.9 : 
38.10 50.5 15.15 30.4 
38.36 ° 49.9 ° 15.42 30.0 * 
38.58 19 49.4 4 15.66 50 | 29°72 + 
38-77 14 49.0 ; 15.86 15 29.6 3 
38.91 | 48.8 | 16.01 Y 29.6 ; 
39.01 48.7 16.12 29.7 
39.06 ° 48.7 ° 16.18 ° 29.9 7 
39.07 48.8 * | 16.19 | | 30.2 3 
39.03 a 48.9 ° | 16.15 ; 30.6 4 
38.95 2 | 497 3 16.07 12 | SE 1 
38.83 | 49-4 715-95 | | 31-4 
38.69 - 49.6 ; 15.81 ue 31.8 ; 
38.53 7 49.8 ; 15.65 1g) 32k 5 
38.36 17 50.0 | 115-47 17 32.3 © 
38.19 - 50.2 ; 15.30 6 32.5 a, 
38.04 50.3 15.14 32.6 
37.91 3 50.3 . 15.00 a 32.5 
37.81 5 | 593 , | 14-90 7 32.4 | 
37:75 | 50-3 | | 14-83 5] 32.2 7 
37-73 | 50.3 [14.81 2] 31.9 ; 
37.76 50.2 | 14.83 31.6 
83 7 5 | 149° i 31.3 
15.01 31.0 9 
—0.387 I.IO7 0.475 
35°.437 45/'.81 12°,408 27/'.04 
+0.0I1 +0.01 +0.01 +0.0I 
+0.I -1.0 +0.1 —1.0 
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Mean Solar 
Date. 


1.0 
11.0 
21.0 
39-9 

9-9 


19.9 

1.9 
11.8 
21.8 
31.8 


Jan. 


Feb. 


Mar. 


Apr. 10.7 
20.7 
30.7 
May 10.7 

20.6 


30.6 
June 9.6 
19.6 
29-5 
July 9.5 


19.5 
29.4 
Aug. 8.4 
18.4 
28.4 


Sept. 7.3 
17.3 
27-3 

7°3 
17.2 


Oct. 


27.2 
Nov. 6.2 
16.1 
26.1 
Dec. 6.1 


16.1 
26.0 
36.0 


Sec 6, Tan & 


Mean Place 


D’y a, Dw a 
Dy 6, Dw 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Draconts. | 
Mag. 3.2 


Right Decliza- 
Ascension. | tion N. 





h am ° , 

+67 30 

8 ve 
24-4 
17.4 35 

14.0 st 
10. 

9 9° 


8.1 


23 
5.8 18 


+2.415 
30/'.54 

“0.05 

—-1.O 


6.14 19 
5 foo tt yo 


d@ Sagittartt. 
Mag. 5.0 


Declina- 
tion 


Right 
s. 

h m ° , 

‘9 I2 |-19 6 
3l. 24 41.§ 
31.37 > 41.6 
31-54 34) 48:7 
31.74 41.7 


= «a SC me ome 


3 | 3!-97 .6| 41-6 


32.23 
32.51 28 
32. Bo 79 
33-11 32 
33- 435 


33: 75 
34.08 33 
34.41 3° 
34-73 30 
35- 03° 


35-31 |, 


35-57 
35.80 79 


35.99 ©? 


41.5 
41.3 
41.0 
40.6 
40.0 


39-3 
38.6 
37.8 
36.9 
36.1 


owmwo @en “4 AP G WN 


35-3 
34-6 
34-0 
33-5 
33-1 


32.8 
32.7 
32.7 
32.7 
32.8 


oR A AS 


36.24 | 
36.30 
36.31 
36.28 3 
>| 36.21 7 
It 


wm O CO m 


“| 36. 10 
35.96 1° 
35.80 
35-63 6 
35-47 | 


35.32 
13 
35.19 79 


35.09 
35.02 7 


34.99 ° 


2 


35-O1 6 
35:07 
(35-18 


33-0 
33.2 
33-4 
33-6 
33.8 


34.0 
34-1 
34.2 
34-3 
34.3 


34-4 
34-4, 
18 | 34-5 


—0.346 
307'.81 


wv NNN WN 


~ OC mt me mt 


° 


1.059 
325.714 
+0.01 
+0.1 


+0.01 
-T.0O 
{Eph 13] 


6 Lyre. 
Mag. 4.5 


Right 


Declina- 
Ascension. tion N. 





Qo é 


h wm 
19 13 |+37 58 


a? 








s 
18.95 _ | 34.2 
19.02 7| 31.2 9° 
19.14 7? | 28.2 3° 
19.30 7°| 25.4 7° 
19.51 71! 22.8 76 
‘w 25 23 
19.76 20.5 
20.04 28 | 18.6 3 
099 1173 
21.00 es 16.3 ; 
2X. 35 4 (1O7, 
21.6 I 
22 89 33 to. rs 15 
22.34 37 | 21.2 7° 
22.64 > _ 23.6 
22 OL 26.3 
23.44 7 te 29.2 
23.33 ~ 32.3 
23.48 '5| 35.4 9) 
23.58 "| 385 3 
2353, {4 5. 29 
2g aliets 
“7 10 "24 
23.46 | 49-5 66 
23.31 75] 51.5 ° 
23.13 53-2 
I 13 
27.69 73} 553° 
22.44 >| 55.7 4 
*s | 1 
22.19 9° | 55: 6 s 
21 96 | 55.3 
21.75 73 | 540 0 
ro al | 
21.31 7!) 48.5 79 
6 “25 
21.25 , 46.0 28 
21.24 ‘(43 2 
21.28 4) 40.2 3° 
1.268 +0.781 
20°.864 41/%.91 
-0.02 -0.02 
+0.1 -0.9 


@ Aguile. 
Mag. 5.1 


Declina- 
tien N. 


Right 


Ascension. 


h ras] ° F 
IQ 13 [+11 25 
66.9 
65.0 
7; 03°? 
7) 61.4 
3| 99-8 


| 58.5 
57-5 "6 
56.9 

56.6 3 
| 54-8 6 
57-4 

58.3? 
59.6 
61.2 
63.0 


8s 
42.47 
42.57 1° 
42.71 | 
42. 88 ° 
43.09 ? 


43-32 25 
43- 3) a7 
43.84 
44.12 38 
44.42 © 


"|a4-72 - 

©] 45.02 3° 
45.32 
45.61 78 
45-89 7 
46.15 

46.38 °3 23 
46.58 7° 6 
46.74 
46.86 3 


46.94 
46.98 t 
40.97 5 
46.92 9 

2 



























65.0 
67.1 
69.3 
71.4 
73°5 


75-5 
77-3 


, | 46-83 


| 46.71 
46.57 
46.41 
46.23 
46.06 


45.90 
45-76 
45-64 
45.56 
45.52 * 


45-52, 
45.56 3 
45-04 


1.020 


+0.202 
43°.972 76°'.05 
-O.01 
+0.1 


0.00 
0.9 


Mean Solar 
Date. 


Jan. 1.0 
11.0 
21.0 
30.9 
Feb. 9.9 


19.9 

1.9 
11.8 
21.8 
31.8 


Mar. 


Apr. 10.8 
20.7 
30.7 

May: 10. 
20.6 


30.6 
June 9.6 

19.6 

29-5 
July 9. 


19.5 
29.5 
Aug. 8.4 
18.4 
28.4 


Sept. 7.3 
17.3 
27.3 
Oct. 7.3 
17.2 


27.2 
Nov. 6.2 
16.2 
26.1 
Dec. 6.1 


16.1 
26.0 


36.01 4.60 ° | 86. 


Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 


Dy 6, Dua 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


K Cygni. 
Mag. 4.0 


Right 
Ascension. 


h 


19 I 


s 
3-04 
3.08 
3-19 
3-36 
3-59 


3.87 
4.20 
4-57 
4.96 
5:37 


5°79 
6.21 
6.62 
7.00 
7:35 
7.66 
7-92 
8.13 
8.27 
8.35 


8.36 
8.31 
8.20 
8.03 
7.80 


7-53 
7.22 
6.88 


6.53 
6.18 


5-84 
5.52 
5.23 
4.99 
4.80 


4.67 
4.60 


1.670 
5°-579 
0.03 


+0. I 


Dectina- 
tion N. 





° é 


+53 II 


h m 
19 17 |+73 II 


m 
5 


+3.310 1.008 

39°'.43 
-0.07 
-0.9 


[Eph 13] 


+0.051 
6.719 26°'.06 


0.00 
+0.1 





-~0.08 
+0.1 


06.00 





445 


fo Cygni. 
Mag. 3.2 


Right 
Ascension. 


Declina- 
tion N. 








h m ° f 
19 27 |+27 46 
8 oe 
13.05 
15.13” | 24.5 
11.24 11 | 21.9 
11.39 : 19.4 ° 
1r.§8 2 | 17.1 


27.1 
3 | 277 


15.1 
13.5 
32.4 
11.8 6 


11.7 


12.1 
13.0 9 
14.4 
16.2 
18.3 


20.7 
23.4 
26.2 
29.0 
31.8 


34.6 
37-2 
39.6 
41.7 
43-5 


45.0 
46.2 
47.0 
47-4 
47-4 
| 47.0 
| 46.2 
45-0 


45:3 
I. 
5 4 


39:4 
37.0 te 
1.130 +0.527 
12".750 34/'.64 
-0.0I 
+0.1 


27 
28 
28 
28 
28 


26 
24 
21 
18 


.) 


-0.0I 
~0.9 


446 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


1 Cygni. bt Aquile. A Sagittarii. K Aquile. 
Meas Solar Mag. 3.9 7 Mag. 4.6 Mag. 4.7 Mag. 5.0 
ate. nr ———___ 
Right Declina- Right Declina- Right Declina- Right | Declina- 
Ascension. tion N. } Ascension. tion N. Ascension. tion S. Ascension. tion 








h m o 4 h m nd h m o 7 h m o ¢ 

I9 27 |+51 327 19 29 |+ 7 11] I9 31 1-25 41 19 32 |- 7 13 

8 oe 8 oe 3 oe 8 ao 

Jan. 1.0] 28.32 32.8 48.93 28.0 23.36 46.7 II.31 27.8 
11.01 28.35 3| 29.4 341 49.02 9| 26.4 7°] 23.48 6 46.4 >} 11.41 7°| 28.6 
21.0] 28.44 9| 26.1 33] 49.15 73] 24.8 7°] 23.64 *°| 46.0 4 | 11.55 74| 29.3 

15 32 16 1§ 19 17 

Feb 31.0] 28.59 oy | 22:9 30 49.31 19 23.3 13 23.83 2 45-6 11.72 30 29.9 
eb. 9.9] 28.80 36 | 19°9 7 49.50 3 22.0 YW 24.05 35 45.1 2 | II.92 0) | 30-4 
19.9] 29.06 17.2 49.72 20.9 24.30 44.6 12.14 30.8 
Mar. 1.9] 29.36 3°| 15.0 771 49.96 74] 20.0 9424.58 7°| 44.0 ° [12.39 75| 31.0 
11.8] 29.70 92 | 13.3 171 50,22 79] 19.5 5] 24.88 3°| 43.3 7 | 12.66 ao 31.0 
21.8] 30.08 3°| 12.2 ' [50.50 7] 19.4 ' 125.20 37| 42.6 7 | 12.94 7°] 30.8 
25.53 33 41.8 © 113.24 a 30.3 


31.8] 30.48 4°] 11.7 5150.79 0 19.6 
Apr. 10.8] 30.89 11.9 151-09 20.2 25.86 41.0 13.55 29.6 


oann A WN 


5 
I 
2 
4! 2 6 


20.7] 31.30 47 | 12.7 ° 1.51.39 3°| 21.1 9] 26.20 34| 40.1 9 [13.86 37 | 28.6 1° 
30.71 31.70 4°] 14.1 74] 51.69 3°| 22.3 17] 26.54 34) 39.3 Pf rg.rz 37 | 27.5 1 
8 I re) 1 8 fo) 12 
May 10.7] 32.08 3°] 16.0 51.99 ? 23.8 '5] 26.88 34| 38.5 ° 114.47 °° 26.3 ! 
20.7 | 32.43 x2 18.4 52.28 25.5 as 27.21 st 37:8? 14.77 a 25.0 5 
30.61 32.75 21.2 52.55 27.4 27.52 37.1 15.05 23.6 
27 31 24 20 28 5 25 14 
7m 10.6[ 93.24 22| 27-8 83] S500 2" gr-4 2°] adios 28/362 4 figsa 23 209 3 
2 7 34 g 18 "T 20 8. 22 3 > 19 12 
ay of B34? 10 | 38° 35 | 53:28 1, | 33-4 19] 28:27 17 | 35:9 7 [15:72 16] 19-7 1, 
July 9.5] 33-51 4 | 94:5 37 | 53-32 15 | 35-3 3] 28-44 7. | 35-8 15-88 | 18-5 1 
19.5133-55 .|37-9 _}53-42 .| 37-1 | 28-57 .| 35-8 | 915-99 _| 17-5 
29.5] 33-52 °| 41.2 33 53.48 ° 38.7 6 28.65 °| 36.0 ? | 16.06 q 16.6 ? 
Aug. 8.4] 33.43 2 44.3 i 53-49 "| 40.2 - 28.68 ° 36.3 3 116.08 °| 15-9 : 
18.4] 33.29 '4| 47.1 53-46 3) 41.5 '5] 28.66 36.6 3 | 16.06 15.4 
28.4] 33.09 7°| 49.6 75153.39 7| 42.5 1128.60 °| 37.0 4] 16.00 °} 15.0 4 
. 09 1, | 49-6 171 53-39 [42-5 g| 28-60 | 37-0 © 00 (15-0 | 
Sept. 7.4] 32.84 51.7 53-29 43-3 28.50 37-5  |15.91 14.7 
28 17 13 6 13 5 12 2 
17.3] 32.56 31 53-4 2 53.16 - 43.9 3 28.37 16 38.0 yi 15.79 14 14.5 ° 
27.31 32.25 54.6 53.01 16 | 442 5 28.21 : 38.4 15.65 6 14.5 | 
Oct. 7.3} 31.c2 33 55-3 ; 52.85 17 (443 28.04 7 38.7 > 15.49 1 | 14.6 ° 
17.2] 31.59 33 55-5 3 52.68 16 | 44:2 3 27.87 6 38.9 7 | 25:33 15 14.8 3 
_ 27.21 31.26 55.2 52.52 43.9 27.71 39.0 15.18 15.1 
¢_ 31 8 14 6 14 I 13 4 
Nov. 6.2] 30.95 33 | 04-4 14 52.38 D 43.3 3 27.57 2 39-1 | 15.05 - 15.5 5 
16.2] 30.67 53.0 52.26 42.5 27.45 3 | 39! 14.94 16.0 
26.1] 30.43 24] 51.2 18 $52.18 8] 41.5 1°] 27.37 39.0 "| 14.86 16.5 > 
Dec. 6.1] 30.24 79| 48.9 23]52.13 5] 40.3 17] 27.33 4] 38.8 7 ]14.82 4/171 ° 
» 6.1] 30.24 1°) 48.9 071 52.13 2] 40.3 7127.33 | 38.8 ¢ | 14.82 T)I7-1 | 
16.1] 30.11 | | 46.2 52.12 38.9 27.33 38.5 114.81 17.8 
26.1] 30.03 °| 43.2 3° 52.15 3137.4 - 27.37 +) 38.2 3114.85 : 18.5 7 
36.0] 30.01 7 | 40.0 37} 52.22 7135.8 7°] 27.46 9| 37.8 4114.93 19.2 7 





Sec 6, Tan 6 1.608 +1.259 1.008  +0.126 1.104 —0.468 1.008 -0.127 
Mean Place | 30°.783 387’.51 50°.389 37//.02 24°.847 35/'.26 12°.723 17°7'.58 





Dy a, Dea -0.03 -0.03 0.00 0.00 +0.01 +0.01 0.00 0.00 
Dy 6, De 6 +0.1 -0.9 +0.2 0.9 +0.2 -0.9 +0.2 -0.9 
[Eph 13) 


Mean Solar 
Date. 


Jan. 1.0 
11.0 
21.0 


31.0 
9-9 


19.9 

1.9 
11.8 
21.8 
31.8 


Feb. 


Mar. 


10.8 
20.7 
30.7 
May 10.7 
20.7 


Apr. 


30.6 
june 9.6 
19.6 
29-5 
July 9.5 


19.5 
29-5 
Aug. 8.4 
18.4 
28.4 


Sept. 7.4 
17.3 
27.3 
Oct. 7.3 
17.2 


27.2 
Nov. 6.2 
16.2 
26.1 
Dec. 6.1 


16.1 
26.1 
36.0 


Sec 6, Tan 6 
Mean Place 


D’y a, Dw a 


Dy 6, De 6 


APPARENT PLACES OF STARS, 1918. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Cygni. 
Mag. 4.6 


Right 
Ascension. 


h m 
19 34 
Ss 
415 | 
4:17 § 
4.25 


4.39 
4.58 


4.83 
5.12 
5-45 
5.81 
6.20 


6.60 
7.00 
7:39 
7:77 
8.12 


8.44 
8.72 
8.95 
9.12 
9.23 
9.28 
9.27 7 
9.20 
9.07 13 
I 
8.89 24 
8.66 
8.39 
8.09 
7:78 
32 
7.46 - 


7-15 
6.85 3° 
6.58 77 
6.35 . 
6.17 13 
6.04 
5.96 ° 
5:94 
1.556 
6°.528 


0.03 
+0.2 


27 
30 
31 


Declina- 
tion N. 





° , 


+50 oO 


+1.192 
69’’.03 

-0.03 

—-0.9 


54 Sagittaril. 
Mag. 5.4 


Right 
Ascension. 


h m 

IQ 35 

8 
42.99 
43.10 *7 
43.24 *4 
43.42 1° 
43.62 23 


43.85 
44.11 - 
44.39 ° 
44.68 79 


31 
/ 44.99 32 


3 
* | 43-4 


27 | 39.3 


8 | 37.8 
5 38.0 


Declina- 
tion S. 





—16 29 
47.6 
47.8 
47-9 
48.0 
48.0 


47-9 
47-7 
47-3 
46.8 


45.3 
44.4 


42.4 
41.3 


40.3 


38.4 
37-7 
37.1 
36.6 
36.2 
36.0 


35-9 
36.0 


~~ = om Nf mAiAQ~ oO 


36.1 
36.3 
36.5 
36.7 
37-0 
37.2 


37-4 
37-6 


w@® NHN WwW HD 


NHN N NH WN WD 


38.2 
38.4 


we 


38.6 ? 


~0.296 
36/’.69 
+0.01 
-0.9 
{Eph 13] 


2 
4 
5 
6.1 717 8. 
4 8i. 
9 
@] 


f Sagittes. 
Mag. 4.4 


Right 
Ascension. 


Declina- 
tion N. 





° ? 


h m 
19 37 |+17 16 


§ 
6.93 
7.00 


oe 


17.8 


7 15.7 2! 


mtr 113.6 7! 


7.26 19 
7.44 


1.047 
8*.468 


0.01 
+0.2 


11.6 7° 


18 
9.8 6 


8.2 2 
7.0 
6.2 ; 
5.8 
8 ° 
5 5 


8 
30.2 


T | 28.3 19 
4 26.3 7° 


+0.311 
25/'.79 

0.01 

0.9 


447 


15 Cygni. 
Mag. 5.0 


Right 
Ascension. 


h m 


19 41 


8.89 * 
1.254 


Declina- 
tion N. 





+37 8 
31.6 

28.7 79 
25.8 79 
23.0 - 
20.4 7 
18.1 

16.1 7° 


48.1 


50.0 
51.5 
52.6. 
53.3 7 
53-5 

336 7 
51.5 
49.9 
47.9 


45-6 26 


43.0 
40.2 78 


+0.757 


8°.377. 37/'.57 


0.02 
+0.2 


-0.02 
-0.9 


448 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


















SJ Sagittasii. yY Aquiles. O Cygni. O Sagitte. 
Mean Solar { Mag. 5.1 Mag. 2.8 Mag. 3.0 Mag. 3.8 
Date. a, 
Right Deelina- Right Declina- Right Declina- Right Declina- 


Ascension. tion S. Ascension. tion N. Ascension. tion N. | Ascension. | tion N. 














h m ° ‘ 


19 41 |-19 58 


h m ie} é h m J id 
19 42 |+44 54} 19 43 [+1818 


fe 











8 s 
Jan. 1.0115.87 26.8 53-4 13.24 59.3 28.96 _ | 60.9 
11.0] 15.97 , 26.8 ° 51.7 7 13.26 7| 56.2 s 29.03 J 1 58-8 a 
21.0) 56.11 74] 26.7 50.0 Z 13.33 7 | 53.1 22 $29.14 77 | 56.7 7! 
31.01 16.28 '7| 26.5 7 8.4 7° 113.46 '3| 50.0 3 | 29.28 "4) 54.6 7" 
Feb. 9.9] 16.49 77 | 26.3 46.9 5113.64 ©°| 47.1 29| 29.45 °7| 52-7 29 
a “T7 23/3 "7 13 F 23] ° 28 “*! 20 “16 
19.9] 16.72 26.0 45.6 13.87 44.6 29.65 51.1 
26 4 9 27 2a 23 12 
oe gl i726 28 [251 5 tA Vidas 2] 409 7] 5014 2 |490 9 
21.8 17-56 1 244 43-9 °|14.77 ss 39.6 5 | 30-42 55 48.5 5 
1.8117. 23. .O 15.12 I 0.71 . 
31.8] 37.87 3° | 23.6 44.0 1 }15.12 3°) 39.1 5130.71 2 | 48.5 © 
Apr. 10.8] 18.19 22.7 44.5 15.49 39.2 31.01 49.0 
20.71 18.52 35} 21.8 9 45.4 2115.87 3°91 39.9 7131.32 3% | 49.9 9 
30.71 18.85 33| 20.8 '° 46.7 "3116.24 37 | 41.2 13] 31.63 9% | 51.2 73 
10 16 6 18 oO 16 
May 10.7] 19.18 33 | 19.8 48.3 +°1 16.60 3° | 43.0 7] 31.93 3° | 52.8 
” 207 19.50 >? | 18.8 7° 50.1 19} 56.94 34] 45.3 73] 32.22 79 | 54.7 79 
; “30 “9g *” 20 7" 31 "~ 26 28 “22 
June's 6| 20.08 8]a7-1 & saz 2 Lizz 27| $09 | 3275 25 | so.9 2 
; 25 7 21 23 32 22 25 
19.6 | 20.33 16.4 56.3 17.75 54.1 32.97 61. 
22 6 22 18 33 19 25 
29.6] 20.55 15.8 88.5 . 57.4 33.16 64.3 
Jul 5 20.73 18/1 5 60.6 7! 60.7 931 33.31 "> | 66.7 74 
Y 95] 20.73 1153 3 67 . , ol 7 
19.5 | 20.86 15.0 62.6 33-41 9.1 
29.5|20.94 *|14.9 * 64.4 "7 33-46 5| 71.4 73 
Aug. 8.4] 20.98 ‘ 14.9 © 66.1 ts 33-47 .|73-5 14 
e4 20.97 s 15.0 | ore D 33-44 7 75-3 6 
28.4] 20.92 15.2 . 33-37 76.9 
9 2 10 II 13 
Sept. 7.4] 20.83 15.4 69.8 33.26 78.2 
17.3120.71 '7]|15.7 3 70.6 ® 33.12 74} 79.2 '° 
7-3 15 3 5 16 7 
27.3, | 20.56 16 16.0 3 71.1 9 32.96 17 79-9 4 
Ox. 73]aogo te 263 3] B85 3 279 33|203 $ 
16 3 3 I 17 ; 3 
27.2} 20.08 16.9 70.9 32.44 0.0 
Nov. 6.2] 19.94 “ 17.1 : 70.4 32.28 7 79.4 ° 
16.2} 19.82 - 17.2 69.6 32.14 *| 78.5 3 
26.1 9-74 ; 17.3 0 68.5 3 32.03 7 77.2 15 
Dec. 6.1] 19.69 2117-3 6 7-2 31.96 4 | 737 17 
16.1} 19.68 17.3 65.8 31.92 74.0 
26.1] 19.71 : 17.3 ° 64.2 " 31:92 4 | 720% ” 
36.04 19.79 17.2 62.5 31.96 *' 70.0 
Sec 6, Tan 6 1.064 -0.363 +0.183 1.0§3 +0.331 
Mean Place 17°.2B9  15/'.54 617.91 64''.44 go*.515 687'.53 
D’ya, Dua +0.01 +0.01 -O.01 ~0.02 0.03 —0.0! —O0.01 
Dy 6, Du 6 +0.2 0.9 0.9 +0.2 -0.9 +0.2 -~0.9 





(Eph 13) 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


















h m , 
19 46 + 8 37 


67.6 
66.0 7° 
64-4 |. 
18 62.9 | 

61.5 | ; 

60.3 
73 59-4 
27 | 23.8 


s 
1.08 


1.28 


1.43 
1.61% 


1.81 
2.04 
2.29 
2.56 
2.85 


Qn w= TO 


4519 | 54-4 


76’’.10 


0.00 
0.9 





1.16 
I2 


Right 
Aseension. 





19 48 


8 


15 
8 
20 


23 
25 
27 
29 
jO 


1.0G0 
2°.492 
0.00 
+0.2 


7) Aquils. 
Var. 3.7-4-4 


| Dectina- 
tion N. 


+ 046 


60.4 
59-9 
59-3 
58.5 
57.6 
56.6 
55°5 
54-4 


+0.014 
53/'.93 
0.00 
-0.9 
{Eph 13] 


oO OAM We HH 


L | 


Il 
Il 





€ Draconis. 
Mag. 4.0 


Right | Declina- 
Asceasion. | tion N. 





; 


h m ° 
1g 48 +70 2 





23. 98 44. fe) 
23.85 '5 | 40.7 x 
23.84 | | 37:3 34 
| 23- 99 93 33: 3 33 
24.1 0. 

+ 34 3 39 
24.52 27.6 6 
24.96 *4 | 25.0 7 
25.48 57 | 22.9 - 
26.07 .. 21.3 ' 
26.71 ¢ , 20.4 ; 
27. 38. 20.1 
138 20.5 + 
28.71 °° | az.5 6 
29.34 65 | 23-1 - 
29.92 °) | 25:2 96 
30.43 | | 27.8 
30.86 45 | 30.8 3° 
31.20 4 34.1 93 
31-44 | 3 | 37-6 x6 
31.57 *3 | 4t.a 3 
31.59 "| 44.8 
31.49 © | 48.3 > 
31.29 °° | 51.7 34 
30.99 s 54.9 3 
30-59 4, | 57-8 28 
30. 11 60.4 
29.56 95 | 62.6 7? 
28.95 0: | 64.3 17 
28.30 5 65.6 ° 
27.04 67 66.3 
26.97 66.5 
26.31 66.1 * 
25.69 7 | 65-1 ro 
25.13 re 63.6 °° 
24-64 | 61.6 25 
24.23. | $92 
23.92 >" 56.2 79 
23.72 °°! 53.0 3? 

2.930 +2.754 
28°.501 46/'.74 
—0.07 -0.08 
+0.2 -0.9 
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i Sagittarii. 


Right 


- Ascension. 


1.347 


+0.02 
+0.2 


an | & 
® 08 & “NI ro) (o) 


Mag. 4.2 





* | 55-3 


Declina- 
tion S. 





48.5 
48.2 


48.1 
48.2 
48.5 
49.1 
49.9 
50.8 
51.9 
53-1 
54-4 
55.6 
56.8 
57-9 
58.8 
59-4 
59.8 


59-9 
59-7 4 
59-3 

58.6 7 
57-7? 
56.6 


53-9 
0.903 


15°.639 51°'.71 


+0.03 
-0.9 
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Dy é, Dw 6 


é€ Pavonis. 
Mag. 4.1 


Right 
Ascension. 


Declina- 
tion S. 





h m ° , 


-73 8 


oe 


3-448 3-300 
32°.758 28/7.45 
+0.08 +0.10 
+0.2 ~0.9 











Bf Aquile. 
Mag. 3.9 

















Right 
sion. 


Declina- 
tion N. 


Declina- 


Right 
Aascen: tion N. 


sion. 






h m ° , h mm i] , 
19 51 |+ 611 


19 54 |+19 14 








10. 
7 O8 14 
8.0 19 


8 
0.96 
1.03 
1.14 
1.28 


1.45 


1.65 
1.87 
2.12 


2.39 
2.67 


2.97 
3-27 
3-58 
3.88 


8 
51.72 | 71.7 
51.77 >| 69.6 
51.86 9| 67.5 
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ies) 

(°) 
OVAPRSE OYE 
Ph OnNT CO NWO O 
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2°.388 19/'.63 
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APPAR 
ENT PLACES OF STAR 
FOR THE U S, 1913 
PPER T ° 45 
RANSIT AT 1 
ee WASHINGTON. 
Mean Solar @ Aguile. ————— 
ate. Mag. 3-4 O Cygni seq. 
Asmat Declina- . __ Mag. 4.0 x Cephel. 
- sion. tion N Right Decti —_- Mag. 4.4 
ais See Awetion. | tome | Aseeene | Decti 
h in —_—____ _ Ascension. Declina- Right 
19 5 n o 2 hom ; | _. i N. | Ascension. Declina- 
; 7 1f 20 6 |/-—I1 4 h mse se 
51.99 r . rd oe + 6 hom| oc: 
52.05 6 oe 15 47.63 57-9 s * 28) 20 11 +77 26 
52.15 1° 32) 47-69 10} 91°36 | s P 
5 43.8 15 58.9 2 | 34:5 4 
52.28 '3| 424 14 tery ?| egg Plex a8 4/e82 30 [43°31 38] 59-4 
52.45 17 4 12 47.92 60.8 9 51.38 4 28 4 31 42.93 3 56.3 31 
19 41.2 ” 48.08 16, 61.6 8 51.47 9 25. 31 42.74 19 53.0 33 
52.64 | 40.2 19/6 51.61 14:2 335 [42-75 1 49.6 34 
52.86 22 39.4 8 4345 3 | 62.2 51 80 19 2.4 27 42.95 20 163 33 
53.10 24| 38. -49 al? 19. 38| " 
53.36 26 38-9 ® 48.73 24 62.6 I §2.04 24 a 23 43-33 43.2 3 
53-64 28 eal 2 48.99 26 ay I §2.32 28 15.5 19 43-88 55 40.4 28 
30/329 6| 49°27 20 | © 6 152-64 001 5 19 |44:58 §.| 38-0 78 
53-94 29 | 97? 3} 52: 35/142 g i454 83|o6 
39.5 g 12-99 ly 4 36.2 18 
54.24 30 40. 10 49.56 61.4 37 3-4 2 46.33 92 3 . 13 
54-55 31 ie 12 49.87 3 60.4 10 53-36 | 13.2 99 4-9 6 
54.85 jo 4 7 I§ 50.18 3 59.2 12 53-74 38 13.6 4 47.32 10 34.3 
3-2 18 50.49 57.8 14 54.12 38 14.6 10 48.33 1 1 34.3 Oo 
30-79 3°| s6-2 16] 24.36 38 | 145 1649-34 | g,| 34:9 6 
55-43. | 49-9 29 | 5°? 17 | 54-8 36| ta, 2! [oa or 97| 36.2 13 
55.69 26 48. 20 51.08 54 34 ee Oh go 8 3 
§5-93 74 Oe mo 5135 ae 1g] 552° 4, | 20-8 ° 80| 3°°° 23 
56.14 7! : on 51.60 7 oro 17 55.51 2. | 23.6 2g )o7e! 6g] 42:3 
; 3.0 30 51.81 21 49. 17 55-77 26 26.7 31 52.69 43.0 7 
14 , .16 -04 
ee, Peal eres es es : 
23 13426 6. 
52.28. 9 38 12 56.32 ° 2 34 53-93 56.5 » 
§2.29 I 42.8 1o 56.31 I 43-4 32 53.82 i 60.1 36 
§2.25 4 42.1 7 sea ° 46.4 30 ee 1s 63.7 36 
To 6p 50-83 27 [oo 1? 67.1 34 
52.18 | 41.5 17 | 49-7 3, [52-54 58 70.2 3 
1 52.08 I 4! I 4 55-96 51.5 72 +2 29 
5 51.95 *3 40. 3 | 55:75 21 54 6 2! 51.82 a4| 73:2 
55.86 16 . 51.80 15 9 o 55-5! 24 16 50.98 4 25 
16 ° 51.65 15 41 ° I §5-25 56.4 12 5 -O4 10 77.7 21 
55.70 | 64.7 15; 47° 2454-97 28) a1 7 49.03/11 79.4 17 
55:55 15] 642 5151.36 | 41.6 4.69 7.1 1147.97 103| 80.6 '¢ 
2 ° . . oO . 
55-43 12 | 63.5 7 36 *4| 41.6 4154. 9 ,,|57-3 ,]468 6 
2 36 7 62.6 ? ora 10 42.2 6 4 “a 25 57-9 3 45 3. 108 a 
5.26 14 6.2 8144. 1.3 
31 OFS 1p 5207 2 137 3] 53-95 50 34.9 1344478 38 80.3 5 
§5-23 | 60.3 7 9 53.76 19; 53.2 17 43-77 99 79.7 II 
55-23 ° | 58 14 51-04 44.6 +5 | 92 42.88 89 78. 16 
§5-27 4 5 ‘9 14 91-05 | 45. 9 §3-61 51.0 78 a 21 
| 7.5 51.09 465 10 53.51 10° 48.4 26 42.10 6a! 76.0 
1.008 40.123 ; 53-46 5 | 45.5 29 41.46 ; 73.4 26 
§3°.412 55/'.16 1.000 —0.019 40.98 4 70 5 29 
D 489874867 | sats7t 3733. “a 
¥6, Dw . 0.00 _ 53°57! 37/'.33 4.602 +4.492 
-~O. . 0.00 Ts SSS §0°.392 a 
9 +0.2 0.02 _ 50392 5947 
-0.9 0.04 -~O - 
+0.2 ~0.8 10 0.16 
+0.2 0.8 
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Mean Solar ; 


Date. 
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24 Vulpecule. a Capricorni. fi Capricorai. 
Mag. 5.4 Mag. 3.8 Mag. 3.2 
Right Declina- Right | Declina- Right Declina- 
Aarension. | tion N. | Ascension. | tion S. Ascension. tion S. 
h m o 4 h m o 7° h m °° 
20 13 |+24 237 20 13 |—-12 48] 20 16 |-15 3 
8 ae 3 ve 8 oe 
2.14 63.5 12.40 65.4 6.19 35-5 
2.17 3 | 61.2 3 12.47 1, | 95:7 3] 6.25 ° 35-7 : 
2.24 1158.9 75] 12.57 7° 66.0 3] 6.35 '°| 35.8 
2.35 14 56.7 i 12.70 t | 66.2 : 6.49 . 35.8 . 
2.49 17 54.6 19 12.87 20 | °°? : 6.66 19 35-7 | 
2.66 §2.7 13.07: 66.1 6.85 35.5 
2.87 04 51.1 6 13.29 7 65.9 ; 7.07 - 35.1 : 
3-10 07 149-9 1113-53 7 | 65-5 Eo] 7-32 5° | 34-6 
3.38 a 49.2 ; 13.80 64.9 2) 7-59 9 33.9 ; 
3.66 30 48.9 © 14.09 | 64.1 10 7-88 33.0 
3.96 49.1 14.39 63.1 8.18 32.0 
4-27 9% 149.8 7] 14.70 3" | 62.0 "| 8.49 37 | 30.9 7 
4.59 °° 51.0 - 15.02 3° 60.8 _ 8.81 37 | 29.7 '? 
4-91 a 52.6 20| 15°34 32 | 59-5 _ 9.14 32 28.4 - 
5.22 30 54. 23 15.6 ; 58.2 14 9.46 3 27.1 13 
5-52 56.9 15.97 56.8 9.77 25.8 
5.80 79 | 59.4 i 16.26 io 55.4 *41 10.07 3°| 24.5 73 
6.04. 74 | 62.0 791 16.52 7° | 54.2 *7] 10.34 77 | 23.3 7? 
6.25 7" | 64.7 77116.75 73| 53.1 '} 10.58 74| 22.3 7° 
6.42 17 | 675 78 16.95 20 52.1 ro 10.78 20 21.5 8 
5 13 28 16|~ " 8% 16 . 7 
55 70.3 _|17.11 | 51.3 ,] 10.94 __ | 20. 
6.63 ° | 72.9 n° 17.22 6 50.7 °Lir.05 7| 20.3 5 
6.67 +1 75.3 7417.28 °| 50.2 Shirt.12 7/199 4 
6.66 ‘ 77.5 no 17.30 ; 49.9 ° 11.14 ; 19.7 : 
6.60 10 | 75 7 17-27 6 (49-7 (tr-12 © 19.6 ; 
6.50 81.2 17.21 49.6 11.06 19.7 
6.37 i 82.6 “ 17.11 - 49.7 , 10.96 < 19.9 7 
6.21 *° | 83.7 *' 116.98 '3| 49.9 7110.84 77'20.2 3 
6.04 - | 84.4 71 16.84 i 50.1 7110.70 “ 20.5 > 
5-86 ©, | 84.7 3 16.69 i 50.4 ; 10.54 re | 20.8 ; 
5.68 84.7 16.54 | §0.7 10.38 | 24.1 
5.50 Ve 84-3 16.40 *4/ 51.1 +f 10.24 74, 21.4 3 
5.34 7° 183.5 9116.28 77] 51.5 *f10.12 12 | 949 3 
5.21 i 82.4 - 16.18 7°| 51.8 3110.02 1°; 22.0 3 
5-10 * 80.9 ° 16.11 ; 52.2 3 9.95 ; 22.3 ; 
5.03 79.1 16.08 52.5 9.92 22.6 
5.00 77.1 7°116.08 °|52.9 +1 9.92 °| 22.8 ? 
5.00 7 | 75.0 77}16.12 *| 53.2 31 9.96 */ 23.0 ? 
1.098 +0.454 1.036 -0.269 
3°-739 69'’.05 7°.506 24.43 
—O.OI —0.02 +0.01 +0.0I 
+0.2 -0.8 +0.2 -0.8 


tEph 13] 


. &@ Pavonis. 


Right 
Aacension. 


h m 
20 18 


8 
44.35 


Mag. 2.1 


Declina- 





tion S. 


a 


—57 9 


68.6 


44.42 | 66.3 73 


44.55 0° 
44-75 
45.01 | 
45-33 , 
45.69 ° 
46.10 + 
46.55 * 


4 
48 
47-03 « 


1.837 


+0.03 
+0.2 








3 
44.5 6 


63.9 74 
61.4 i 
59.0 ** 
56.6 

54-3 °° 
52.1 
50.1 


48.3 ° 
46.8 


13 
45-5 10 


8 
5 


43-9 
43.6 9% 


43-7 

44-1 8 
44-9, 
46.0 13 
47-3 16 


48.9 

50.7 18 
52.6 *9 
54.6 
56.6 19 

8. 

0.2 17 
61.6 14 
62.7 ** 


62. y | 
34 


—1I.541 


46°.281 53/'.18 


+2.06 
-0.8 



















































APPARENT PLACES OF STARS, 1913. 453 
FOR THE UPPER TRANSIT AT WASHINGTON. 
% Capricorni. 41 Cygni. 
Mag. 5.2 Mag. 4.1 
Dectina- | Right | Dectina- | Right | Dectina- | Right ka 
tion N. Ascension. | tion S. [| Ascension. tion S. J Ascension tion N. 
° , 7 h wm | °o ? h m ° , 
+39 58] 20 22 |-18 29 20 25 |+30 4 
oa 8 a? 8 oe 
36.7 19.27 62.5 48.81 35.8 
33-9 7°] 19.33 _°| 62.5 ° 48.81 °| 33.4 74 
31.0 791 19.43 7°| 62.4 7 48.86 >| 30.9 75 
28.1 y 19.56 » 62.2 ; 48.95 3 28.4 i 
25.4 25 19.72 19 61.9 5 49.08 6 26.0 - 
22.9 19.91 61.4 49.24 23.9 
20.7 77] 20.13 ?7| 60.8 ° 49.44 7°| 22.1 78 
19.0 77] 20.38 75| 60.1 7 49.67 73| 20.7 14 
17.8 '7} 20.65 27 | 59.3 6 49.93 20 19.7 7 
17.1 f 20.94 30 58.3 50.22 19.2 5 
17.0 421.24 | 57.2 50.53 19.2 
17.4 +] 21.56 37] 56.0 *? 50.85 37} 19.8 ° 
18.4 . 21.89 93 | 54.7 13 51.18 93] 20.9 *7 
20.0 a 22.23 es 53-4 - 51.51 33 22.4 . 
22.0 24 22.50 2 52.1 3 51.84 3 24.4 23 
24.4 22.87 50.9 52.15 26.7 
; 27.1 77] 23.17 3° | 40.8 7! 52.44 2791 29.3 2° 
; | 30.1 307 93.45 79] 48.8 Ol 56. 52.70 7°| 32.0 27 
8. 33-3 32 23.70 °° | 47.9 ’ 57-11 29 ? 52.92 °2 | 349 0 
92 1) | 36-5 32) 23.91 2°) 47.2 71 57.32 0 74 53-10 1 | 37.9 2° 
9.04 39-7 | 24.08 | 46.7 157.49 2.6 [53.24 — | 40.9 
9.11 ? 42.9 st 24.21 ° 46.3 ‘ 57.62 3 2.2 ‘ 53-33 7! 43.8 ed 
9.13 4 46.0 29 24.29 3 46.1 5497-70 2.0 7153-37 46.5 25 
9.09 § | 48.9 06] 24.32 5/461 0157-73 3] 2.0 9953-37 5 | 49-0 3 
g.OI : SES 23 24.30 © 46.3 5 | 97-72 6| 2:2 3 §3.32 Io 51.3 oo 
8.88 53.8 24.24 46.5 . ; 4 53-22 53-3 
8.71 *7 | 55.8 79} 24.14 7°91 46.8 3457.56 9! 2.7 3953.08 74] 55.0 77 
20 I 12 57+5 7 6 
8.51 57.3 ‘9124.02 *71 47.2 4] 57.4417) 3.1 4152.92 *°/ 56.3 ‘9 
22 II I 57-44 3 18 
8.29 4 58.4 , 23.88 te 47.6 ; 57.30 - 3.5 ) 52.74 | 57.2 
05 4, | 591 473-73 56 48.0 ghO715 16) 3:9 7152-55 57:8 
7.81 59-4 .|23-57 __| 48-4 _ 156.99 4-3 152.35 | 58.0 
7.58 33 59.1 : 23.42 75) 48.7 3156.84 75) 4.6 3} 52.16 i 57.7 3 
7.36 58.3 123.29 ‘S| 49.0 3456.71 73) 4.9 3451.98 7°) 57.0 7 
7.17 3 57.1 6 23.19 " 49.2 ; 56.61 79, 5.1 ; 51.83 3 55-9 - 
701 17 | 55-5 15] 23-12 1149-4 7156-54 7) 5.3 7151-70 "3! 54.4 0 
6.89 53-5 23.08 49.5 56.50 5-4 51.61 52.6 
6.81 * | 51.1 24923.08 9149.5 9156.50 °! 5.4 Cl5r.55 °| 50.5 7! 
4 27 3 o 3; 24 6 23 
6.77 48.4 "123-11 “149-5 156-53 “| 5-4 51-53 | 48.2 
1.305 +0.838 1.0§4 0.334 1.1§6 +0.579 
6.337 39°’.71 20°.569 50''.97 50°.492 39/’.82 
—0.02 -0.03 +0.01 +0.01 -0.01 -0.02 
+0.2 -0.8 +0.2 -0.8 +0.2 -0.8 
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Sec 6, Tan 6 
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APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 












é Delphini. Groombridge 3241. a Indi. 

Mag. 4.0 Mag. 6.4 Mag. 3.2 
Right Declina- Right Declina- Right Declina- Right | Deciina- 
Ascension. tion N. | Ascension. tion N. Ascension. tion N. | Ascension. tion S. 































































| 
| 
h m ° , | ° , ° ’ h m ° ? 
20 28 |+62 4! +11 +72 13] 20 31 , —47 35 
s as ae on 8 oe 
4.13 65.4 18.0 74.6 25.50 59-9 
3.99 *4| 62.3 37 16.4 " 71.6 9°125.55 >| 58.1 no 
3.94 559.1 3 14.8 | 68.3 35] 25. 56.2 3 
; 13.3 °° 64.9 34 54.2 > 
11.9 ‘4 61.6 33 52.2 
| 12 32 21 
10.7 58.4 50.1 
9.776 55-5 2° 
9.1 53.0 
8.8 ° 51.0 4 
8.9 5 °° 8 
3.72 9.4 48. 
4.02 10.2 : 48.6 ? 
4.33 9) | 11-4 0 49.1 9 
4.64 3" | 13.0 50.2 "7 
31 18 17 
4.95 30 14.8 30 51.9 - 
5.25 16.8 54.1 
5.53 2° | 18.9 2! 56.8 77 
5.78 75 | 21.1 7? 59.8 3° 
6.01 75 | 23.4 73 63.1 33 
6.20 te 25.6 i. 66.6 x6 
6.35 27.8 70.2 
6.46 ** | 29.8 7° .g 37 
10.25 4!70.2 3° 682 at 19 ht: 37 
10.13 77 | 73.6 941 6.54 7 | 33.4 77 81.1 39 
‘on 19! 68 32 2 14 33 
9.94 27 | 76.8 29 6.52 6 34.8 I 84.4 30 
67 79. 6.46 6.0 87. 
O34 33 | 805 26 6.36 70 36.9 9 901 27 
8.96 3° | 84.5 271 6.23 13.1 37.6 7 92.4 73 
8.54 47 | 86.2 '7] 6.09 "4 | 38.0 +4 94.3 °9 
‘10 44! 87.4 2? Is |sg5 2 14 
8.10 46 87.4 7 5:94 96 | 38-2 5 95-7 5 
6 88.1 .78 8.1 6.6 
ris 4°) 33.0 ! obs tS 378 3 36.9 3 
6.74 441 87.7 5} 5.49 '4| 37.2 ° 96.6 3 
6.33 41 | 86.7 19] 5.38 1! | 36.3 9120.07 2° 95.7 ? 
637185245} e290 9 2 1tTy 63 14 
5.96 37| 85.2 13} 5.29 2 | 35-2 12119-44 °3 194.3 18 
5.64 83.2 5.23 34.0 18.89 92.4 
5.39 72 | 80.7 751 5.20 3 | 32.6 " 18.43 4° 90.0 74 
5.21 7° |77-8 9] 5.21 * | 31.0 * | 18.08 39 | 87.1 79 
2.180 +1.938 1019 +0.194 +3.278  +3.122 
7°.469 65’’.02 3°.411 2477.93 23°.478 —73'7-15 
—0.04 —0.08 0.00 —0.01 —0.07 0.13 
+0.2 —0.8 +0. 2 —0.8 +0.2 —0.8 
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Mean Solar 
Date. 


Jan. 1.1 
11.1 
21.0 
31.0 


10.0 


19.9 

1.9 
11.9 
21.9 
31.8 


Feb. 


Mar. 


10.8 
20.8 
30.8 
May 10.7 
20.7 


30-7 
June 9.6 
19.6 
29.6 
July 9.6 


19.5 
29.5 
Aug. 8.5 
18.5 
28.4 


Apr. 


Sept. 7.4 
17.4 
27-3 
7°3 
17.3 
27-3 
Nov. 6.2 

16.2 

26.2 
Dec. 6.2 


16.1 
26.1 
36.1 


Sec 6, Tan 6 
Mean Place 


Oct. 


D’y a, De a f. 


Dy 6, De 5 
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FOR THE UPPER TRANSIT AT WASHINGTON, 


f Delphini. 
Mag. 3.7 


Declina- 
tion N. 


Right 
sion. 





h m 9 , 


20 33 (+1417 


8 oe 
26.78 
26.80 ? 
26.86 ° 
26.95 ? 
27.08 


27.24 
27-43 


24.6 


I 
22.9 - 





v Capricorni. 
Mag. 5.3 


Right 


Ascension. 


h m 


20 35 


8s 
4.68 
4-73 3 
4.81 
4.93 
5.08 


5.26 
5-47 
5:79 
5.96 
6.24 


6.54 
6.86 
7-19 
7-52 
7-85 


8.17 
8.48 
8.77 
9.03 
9-25 


9.43 
9.56 
9.65 ? 
9.69 4 
9.69 


9:64 . 
9.56 
9-45 
9.31 
9.16 


9.00 
8.85 
8.72 
8.61 
8.53 
8.48 
8.47 
8.50 3 


1 054 
5°.933 
+0.01 
+0.2 


Declina- 
tion S. 





° , 


—18 26 
55:3 
55-2 
55.0 
54.8 
54-5 


54-0 
53-4 
52.6 
51.7 
50.6 


—~m iO CCA wmW& db A 


42.7 
41.5 
40.4 
39-5 
38.7 
38.1 
37-7 
37-5 
37-5 
37.6 


37-9 
38.3 
38.7 
39.1 
39-6 


40.0 
40.4 
40.7 
40.9 
41.1 


41.2 


41.2 
41.2 


~NNHWwWDL HA HPP | Hw OND Hf A wvwo 


O° 


0.333 
43/’.67 

+0.01 

-0.8 
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& Delphini. 
Mag. 3.9 


Right 
Ascension. 


h m 


20 35 i+15 36 


8 
34.41 
34-43 


Declina- 
tion N. 





° , 


on 


11.3 3 
9:5 58 
7-7 58 
5:9 16 
4.3 14 


2.9 
1.77 
0.8 9 
0.3 5 
I 
0.2 
4 


+0.279 
17/'.17 

-0.01 

-0.8 
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f§ Pavonis. 
Mag. 3.6 


Right 


Ascension. 


h m 
20 3 


3 
5.58 
5.59 
5.69 


I 
10 
20 


6.53 
6.96 oe 
7.46 
8.02 5° 


2.510 


+0.05 
+0.3 


Declina- 
tion S. 





—66 30 
77-5 
74.8 77 
71.9 79 
69.0 79 
66.0 3° 
29 


—2.302 


7*.908 60'’.70 


+0.10 
-0.8 
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} Capricorni. 
Mag. 4.3 


6 Delphini. 
Mag. 4.5 


y Delphini seq. 
Mag. 4.5 

ina- Right Declina- Right Declina- 

Aecension. | tion N. ¢ Ascension. tion S. 

h m ° e h m ° é 


20 39 |+1445] 20 40 |—25 34 


Right Declina- 
Ascension. tion N. 








e e 


20 42 | +15 48 


8 ve 8 oe 8 oP 
22.43 36.5 55-58 75-2 35-90 31.2 
22.45 | 34.8 17) 55.62 $174.7 5135-92 °| 29.4 1 
22.50 5 33-0 17 55:70 | 74.1 7 35-97 3 27.6 17 
22-59 2 ( 313 16 55-82 15 73-4 3 36.05 rr) 20°79 17 
22.71 | | 29-7 14 55:97 3 72.6 9 36.16 15 24.2 15 


22.86 28.3 56.15 71.7 





8 
20.7 
20.2 9 
20.1 * 
3 
20.4 
21.2 . 
22.3 
23.8 3 
25.6 a 
27.7 
30.0 75 
32.4 8 
34.8 
24 
37.2 
24 
12 22 15 I 2 39-6 23 
26.84 7 47.6 7 60.67 10 56.1 2 7 40-9 oy 
26.91 5149-7 | 60.77 | 56.3 5 | 44:9 35 
26.93 ° 51.6 1? 60.82 >| 56.7 : , | 46-0 7 
26.91 g | 93°? 14 60.82 §7:-2 & 5 47-7 Is 
26-85 9 54.6 00-77 S78 7 > 
20.7 55-7 5°-§ 
26.64 '?| 56.6 9} 60.57 "'! 59.2 7 9 
14 6 14 6 6 
26.50 é 57.2 60.43 6 59.8 6 
26.34 6 57.5 ° 60.27, | 60.4 ; 4 
26.18 57.5 60.11 60.9 
26.02 18! 57.9 3459.95 '°| 61.3 4 3 
14 6 14 2 5 
25.88 | 56.6 3 59.81 a 61.5 ' 3 
25.76 5 55.8 59.69 61.6 ° ' 
25.66 a 54-7 - 59.60 ? | 61.6 , 


25-59 4 53:4 15 59:54 | 61.4 
25.55 51.9 7 59-52 | 61.1 


25.55 °| 50.2 


& Ww 
Eo 
oO 
oe 



















1.039 +0.283 





1.414 +0.999 1.034 +0.263 1.109 -0.479 
27°.940 68''.26 23°.841 42/'.38 369.825 62°'.42 37°.315 36''.71 
-O0.01 ~O.01 +0,01 +0.02 ~0.0O!1 ~-O.01 
Dy 6, Dw 6 +0.3 . +0.3 -0.8 +0.3 ~0.8 +0.3 -0.8 


[Eph 13) 




















APPARENT PLACES OF STARS, 1913. 457 
FOR THE UPPER TRANSIT AT WASHINGTON. 
& Cygni. & Aquerit. 7 Cephei. jt Aquarii. 
Mag. 2.6 Mag. 3.8 Mag. 3.6 Mag. 4.8 
Right Dectina- Right Declina- Right Teclina- Right Dectina- 
Ascension. | tion N. | Ascension. | tion S. [| Ascension. | tion N. | Ascension. | tion S. 
h m . 7 h m o ¢ h om of h m of 
20 42 |+33 38] 20 42 |— 9 48] 20 43 {+61 29] 20 47 |- 918 
8 “ef 8 on 8 os 8 oP 
. . 6.8 63.6 8. 63. 6.: . 
3071 2| 33:3 24] 96.86 3|6q0 4128.00 5 | 61.079] s6.7 3| 482 5 
39.73 7|30.6 75156.93 7|64.4 4] 27.93 7| 57.8 37} 56.63 °| 48.6 4 
39.80 2 28.0 ° 57.03 . 64.7 ° 27.94 '| 54.5 38 56.73 m 48.9 ° 
39.91 1° | 25-5 57.17 6 64.8 || 28.03 ao 51.3 0 56.86 i” 49.0 ° 
0.06 23.2 . 64.8 28.20 8. .02 .O 
40.24 18 oe 20 ie 19 64.6 7128.44 74 aoe 26 or 20 18 18.8 ? 
40.46 2? | 19.6 |] 57.74 ?? 64.2 4 28.75 3T | 43.1 7414 657.41 77) 48.5 3 
40.72 6 18.5 77 57-98 - 63.6 . 29.13 3° | 41.2 9 57.65 4 47.9 . 
41.01 i 17.8 ? 58.25 5 62.8 (129-56 1: 39.8 : 57.92 7 47.1 
1.32 17. 8. 61.8 oO. .O 8.20 6.1 
a1 64 3 18.1 4 °8.b4 3° | 60.6 |? 70 ba 5° 38.0 I 8 50 3° 44.9 12 
41.98 34} 19.0 9} 59.15 3° | 59.3 13] 31.05 5° | 39.4 9158.81 5 | 43.5 °7 
42.32 34} 20.4 % 59.47 °° 57.8 Q 31.56 >. 40.5 . 59.13 3° 42.0 i 
42.66 . 22.3 9 59-79 st 56.2 6 32.06 7 42.2 a 59-45 32 40.4 0 
2. 24.6 60.10 6 2. . . 8.8 
43.30 3} O71 5 1 60.40 3° ae TS 32.06 43 ye 27 oo or 3° oo 2 16 
43.58 78 | 29.9 7° | 60.68 78 | 51.6 151 33.33 37 | 50.2 371 60.35 7°] 35.7 75 
43.82 74] 32.9 3°} 60.93 75| 50.2 '4| 33.64 37 | 53.5 33] 60.61 7°} 34.3 14 
20 6.0 2°16 22 12 eR 24 35 | 69.82 22 13 
44.02 1 | 36.0 2 | 63.15 15 / 49.0 17 133-88 2 | 57-0 29 | 60.83 || 33:0 
I . 6%. . . 60. 61.01 I. 
14.28 1 ie 3° 61a 7 to 4 M412 8 644 371 61.15 14 30.9 ro 
44.34 © 45. 3° 61.56 9) 46.3 7134.12 °| 68.0 2°] 61.25 1°} 301 8 
44.34 °| 47.9 6 61.61 ° 45-7 ° 134.05 2 71.5 99 | 61.30 ° 29.5 ° 
44.30 ; 50.4 ° 61.61 4 | 45:3 ‘ 33.90 *® 74.8 a 61.30 4 | 29-3 4 
.22 2.6 61. I .68 ; 61.26 28. 
14.09 13 Cas 91 61 . 8 te ° 33.39 29 306 27 161.19 7 28.8 i 
43.93 © 56.1 ©} 61.38 1 | 45.2 1133.05 24| 82.9 73] 61.09 '°| 28.9 | 
43.75 18 | 59.3 '2 1 61.25 13] 45.4 7] 32.67 3° | 84.8 19] 60.97 '?| 29.1 ? 
20/58.1 2 h6r.11 74 3 6 47 | 86.2 '] 60.83 14] 29.4 3 
43-55 20 | 58.1 LIT 1145-7 3] 32-26 2° | 86. 83 4) 29-4 3 
. 8. 60.9 6.0 8 87.1 60.68 29. 
qaae 20 "Be , 60,85 14 16.4 4 5 40 43 87 4160.54 14 na 4 
42.96 ° 57.9 %160.70 . 46.8 : 30.98 30 87.3 60.41 . 30.5 : 
. . 6o. . . 86. 60.30 1.0 
42.65 "4/556 416001 ®\ 478 5| 30.23 3°| 852 316022 81 31.5 5 
yy 9 5 5 32 18 6 5 
42.54 53-9 60.46 48.3 29.91 83.4 60.16 32.0 
42.46 °| 51.9 . 60.44 : 48.7 *129.65 °° 81.1 60.14 7| 32.5 ° 
42.42 4| 49.6 160.45 ‘| 49.1 4129.46 '9| 78.3 “| 60.15 «| 33-0 
1.201 +0.665 1.015 -0.173 2.096 +1.842 1.013 0.164 
; 41°.459  37'’.90° __§8*.057 (53741 31°.328 62/'.26 57°.755 37''.69 _ 
—-0.01 ~0.03 0.00 +0.01 —0.04 0.08 0.00 +0.01 
40.3 ~o0.8 +0.3 -0.8 +0.3 0.8 +0.3 ~O.7 





[Bph rs] 




















458 APPARENT PLACES OF STARS, 1913. 
FOR THE UPPER TRANSIT AT WASHINGTON. 
f Indi. 82 Vulpeculse. Vv Cygni. 
Mean Solar Mag. 3.7 Mag. 5.2 p Mag. 4.0 
ate, 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. | Ascension. | tion N. || Ascension. | tion N. [| Ascension. | tion N. 
h m ° ‘ ° , h m | e e 
20 47 |—58 46 +27 43 20 53 | +40 49 
8 ot oe ry oe 
Jan. 1.1159.38 = | 75.5 31-5 53-84 _| 53-6 
11.1159.39 573-2 2° 29.3 2 53-79 5| 51.0 
21.01 59-47 || 70-7 7 27.0 | 53-78 48.3 38 
31.0] 59.61 68.1 7 24.7 °3 53-82 45-5 2 
Feb. 10.0] 59.82 27 65.4 7 1 22.5 77 53-91 42.8 - 
20.0] 60.09 62.7 20.5 54-05 40.2 
Mar. 1.9] 60.42 33 | 60.1 7° 18 54.23 1°| 37.9 23 
11.9] 60.80 3° | 57.6 25 54.45 - 36.0 19 
21.9] 61.22 0 55.2 4 54-71 >> | 34.5 8 
31.8] 61.69 50 53-0 7 55-01 33.6 
Apr. 10.8] 62.19 51.0 55-33 33-2 
20.8] 62.71 5? | 49.3 u 55.67 94; 33.3 * 
30.8 | 63.26 °° 48.0 '3 56.03 °° | 34.0 7 
May 10.7| 63.82 35 47.0 - 56.40 J 35-3 - 
.71 64. 6. 6.76 I 
20.7 4-37 | 40-4 59-7 37-1 |), 
30.71 64.91 46.1 57-11 39-3 
June 9.71 65.42 - 46.2 ' 57.44 38 41.8 = 
19.6] 65.90 *" | 46.7 > 57-74 96 | 44-7 .° 
29.6] 66.33 43| 47.6 ? 58.00 *” | 47.8 3 
July 9. 66.70 * 48.9 i 58.22 7 51.0 3? 
19.5]67.00 | 50.4 58.39 | 54-3 
29.5 | 67.23 8 52.2 - 58.50 57.6 39 
Aug. 8.5] 67.38 >| 54.1 ” 58.56 60.8 3 
18.5 | 67.45 ? 56.2 7 58.57 63.9 - 
28.41 67.43 0 58.3 ot 58.53 66.7 36 
Sept. 7.4] 67.33 60.4 58.44 69.3 
17.4] 67.16 7 62.3 ° 58.30 4 71.5 - 
27.4| 66.93 °3 64.0 4 58.13 a 73.4 re 
Oct. 7.3] 66.66 i 65.4 4 57-93. 74-9 : 
17.3 | 66.35 32 66.5 7 57-71 23 76.0". 
27.3] 66.03 ; 67.2 ; 57-48 | 76.6 ; 
Nov. 6.2] 65.71 37 | 67.4 57-25 *3 76.7 
16.2165.41 9°|67.1 3 57.03 76.4 : 
26.21 65.14 66.4 2 56.82 - 75.6 13 
Dec. 6.2] 64.91 y 65.3 ts 56.64 ts 74-3 1 
16.1 | 64.74 63.8 58.7 56.49 72.6 
26.1} 64.64 7°| 61.9 79 °°) 56.7 291 56.38 72 | 70.5 a 
36.1] 64.61 3] 59.7 77 71 54-1 7°91 56.30 ~ | 68.1 74 
Sec 6, Tan 6 1.930 —1.650 . 1.321 +0.864 
Mean Place | 61°.131 58/'.65 5r*.112  34/'.48 ; 34°.234 35’'.89 55°.747 54’'.05 
+0.03 +0.07 —O.O1 ~O.02 ~O.TI ~0.26 ~0.02 0.04 
Dy 6, Dw & +0.3 -0.7 +0.3 -0.7 +0.3 ~O.7 +0.3 —O.7 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 




















@ Octantis. Y Microscopii. 
Mag. 5.2 Mag. 4.7 
Declina- Right Declina- 
Ascension. | tion S. sion tion S. 
h m ry ‘2 o é 
20 54 |-—77 21 ~32 35 
8 oe 7 
Jan. 1.1] 9.21 43. 68.3 
11.1] 9.06 *5| 40.2 3° 67.4 
10 
21.0] 9.09 3) 36.9 33 66.4 
31.0] 9.29 7°| 33.5 34 65.2 77 
Feb. 10.0] 9.65 3° 30.1 34 63.9 °° 
52 14 
20.0]10.17 26.7 62.5 
Mar. 1.9}10.83 °°) 23.5 3? 61.0 *> 
11.9]11.62 79} 20.5 3° 59-4 - 
21.9112.53 oo 17.7 os 57.8 6 
31.8113.53 108| 1°2 56.2 17 
Apr. 10.8114.61 13.1 54-5 
20.8415.75 (14) 11.4 77 52.9 1° 
30.8 116.92 *77| 10.2 7? 51.4 > 
May 10.7118.11 a 9.4 ; 50.0 “4 
20.7 19-29 1. 91S 48.8 - 
30.7]20.44 | 9.3 47-7 
June 9.7]21.53 o 9.9 ° 46.8 : 
19.6122.54 7° 11.0 7% 46.2 
29.6]23.44 m7 12.5 r 45.8 ‘ 
July 9.6]24.21 6,| 4°44 45:7 | 
19.5 124.82 16.6 45-8 
29.5|25.26 *4| 19.1 75 46.2 4 
Aug. 8.5]25.52 21.8 77 46.8 ° 
ne 25.60 al 245 27 47.5 ; 
28.4125.49 29 27.2 (6 48.4 10 
Sept. 7.4[25.20 29.8 [61.78 || 49. 
17.4124.74 46 32.2 241 61.70 S04 ro 
27.4124.14 | 34.3 77 461.58 77] 51.4 7° 
Oct. 7.3]23.42 77! 36.0 17] 61.43 '3] 502. 9 
17.3122.61 91 37.2 '? 161.2 16/203 8 
“OT 96) 37-2 gf 91-27 17,931, 
27.3121.75 37.8 61.10 8 
Nov. 6.2120.88 871 37.9 1'}60.93 17 25: 5 
85 16,5943 2 
16.2 120.03 37-4 9160.77 °°) 34.5 
26.2}19.25 a 36.3 - 60.63 i” 54.5, 
Dec. 6.2118.56 56 34.6 || | 60.52 7/543 4 
16.1 {18.00 32.5 60.45 . 
26.1117.59 411 20.9 2° 60.41 4 238 6 
36.1117.33 7927.0 29} 60.41 ° 52.4 > 
Sec 6, Tan 6 4.569 4.459 1.187 -0.639 
Mean Place 12°.887 25’".20 57°.513 54/'.26 
D’y a, Da a +0.09 +0.20 +0.01 +0.03 
Dy 6,Dod § +03 -0.7 +0.3 ~0.7 


(Eph r3] 





6 Capricorni. 
Mag. 4.2 


Right 
Ascension. 


6.20 


6.14 
6.11 
6.11 
1.049 
3°.500 


oO w& 


+0.0I 
+0.3 


Declina- 
tion S. 





—I7 34 
56.8 
56.7 
56.6 


56.4 
56.0 


55-4 
54-7 
53-9 
52.9 
51.7 


50.4 
49.0 '4 
47.5 
46.0 
44.5 


43.0 
41.6 
40.3 
39.2 
38.3 


37-6 
37-0 
36.7 
36.6 
36.7 


36.9 
37-2 


37.6 
38.1 


38.6 


39.1 
39.6 
40.0 
40.3 
40.6 


Art YO Hm 


NW&® hw ain a” m& & 


40.8 
40.9 


bat 


140-9 


~0.317 
45’’.26 


+0.02 
0.7 


459 


& Cygni. 


Mag. 


Right 
Ascension. 


hb m 
2r tr. 


8 
43-96 7 
43.89 ° 
43-87 ; 
43.90 5 
43.98 
44.10 
44.27 77 
44.49 | 
44-75 3. 

.O 
45:05 °. 


45-38 
45-73 >> 
46.10 37 
46.48 38 
46.86 3° 
37 


47.23 
47-57 34 
47.88 8 
48.15 3 
48.38 8 


48.56 

48.69 *3 
48.76 / 
48.77 4 
48.73 9 


48.64 

48.50 *4 
48.32 1° 
48.12 3 
47.89 | 4 


47.65 

47.41 *4 
47.18 73 
46.96 no 
46.76 1 
46.59 

46.46 *3 
46.36 *° 


1.380 


3-9 


Declina- 
tion N. 





° e 


+43 34 


50.1 
47-5 

44-77) 
43-9 38 
39.1 7 


36.4 

34.0 *4 
32.0 7° 
30.4 16 


Il 


29. 
93. 


28.8 


28.8 6 
29.4 

30.5 17 
32.2 7 


34.4 
36.9 i 
39-7 
42.8 a3 
6.1 
4 34 
49-5 
52.8 33 
56.1 3 
59-3 x0 
2.33 


26 


65.0 
7-428 
69.4 
71.1 uq 
72.3 


73.1 

734 ° 
73.1 3 
72.4 7 
71.2 "7 


16 
69.6 


67.5 2!I 
65.1 74 


40.95 2 


45°.949 49°’.49 


-0.02 
+0.3 


0.05 
~0.7 


460 


Mean Solar 
Date. 


Jan. 1 
It 


21.0 
31.0 
10.0 


Feb. 


20.0 

1.9 
11.9 
21.9 
31.9 


10.8 


Mar. 


Apr. 


al 
I 


20.8 
30.8 


May 10.7: 
20.7 


39.7 


June 9.7' 
19. 


29 
July 9 


19 
29 
Aug. 8 
18 
28 


Sept. 7.4 


17 
27 
Oct. 7 
17 
27 
Nov. 6 
16 


26 
Dec. 6 


16 
26 
36 


6 
6 
6 
6 
5 
5 
5 
4 


4 
4 


-3 
°3 
°3 


3 
2 
.2 
2 


I 
oI 
1 


Sec 6, Tan 6 
Mean Place 


D’ya, Dea 
Dy 6, Dw 6 


APPARENT PLACHS OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


61 Cygni pr. 
Mag. 5.6 


Right 
Ascension. 


Declina- 
tion N. 


h m ° 4 
21 2 [+38 18 


61.87 

61.66 7! 
61.46 7° 
61.28 18 


61.12 1 
13 


60.99 
60.89 - 
60.83 


1.275 
59°.725 
0.01 

+0.3 


75.2 
72.8 74 
70.3 >> 
67.7 26 
65.2 75 
24 


60.7 21 
59.0 
57-7°3 
56.9 
56.6 
56.9 3 
57-7, 
59-1 03 
60.9 23 
63.2 
65.977 
68.8 79 
71.9 33 
2 
75 33 


78.5 
81.8 33 


+0.790 
75/'.68 


—-0.04 
-0.7 


Right 
Aseension. 


21 4 


8 
50.23 
50.24 
50.29 3 
pat 4 11 
50-40 | 4 


50.62 
50.79 *7 


59-99 
51.22 73 


26 
3 51.48 38 


51.76 

52.05 79 
52.36 3! 
52.68 33 
53.01 9 


53-33 
53-64 3" 
53-93 0° 
54.20 t4 
54-44 07 
54.64 

54.80 '° 
54.91 *! 
54-98 
55.00 


54.98 
54-92 

54.83 ? 
54-78 13 
54:58 


54.44 


2 14 
54.30 
7154.17 *3 


54.06 Ir. 
53-97 > 
53-90 

53.86 + 
53-86 ° 


1.021 
51°.367 


0.00 
+0.3 


2118.1 


Y Aquarii. ! 
Mag. 4.5 


Declina- 
tion S. 


° a 


—II 43 


or 


38.2 


* | 38.5 


3 
38.7 * 
38.8 , 
38.8 . 
38.6 
38.2 


°| 37.7 


4 
5 
37.0 7 
oO 
36.0 3 
34.8 

33-5 °9 
32.0 
30.5 
28.9 


27-3 
25-7 
24.1 
22.7 
21.5 


20.5 
19.6 
18.9 
18.4 


mio ms oO 


18.0 
18.1 
18.3 
18.6 
19.0 


19.4 
19.8 
20.3 
20.7 
21.1 


21.5 
21.9 
22.2 


or BHO PP HAW DN 


~0.207 
27’.g! 
+0.01 
[Eph r3] 


Bradley 2777. 
Mag. 5.9 


Right 


Ascension. 


h 


4.722 
15°.766 


Declina- 


tion N. 


+4.615 
25 vt 54 









8 Piscis Australis. 






+0.01 
40.3 


Mag. 5.6 


38.0 
36.7 
35-3 
33-8 
32.2 


30.6 
29.0 
27.4 
25.9 
24.4 


23.1 
22.0 
21.1 
20.4 
20.0 


19.8 
19.8 
20.1 
20.6 
21.2 


22.0 
22.9 
23.8 
24.6 
25.4 


26.1 
26.6 
27.0 
27.2 
27.2 


27.0 
26.6 
26.0 


~0.531 


40.03 
~O.7 





vn On “1 OD OW O CAN Oo 


nA 


7°.953 29°'.12 


Feb. 10.0 


Mar. 1.9 


Sec 6, Tan 6 


Mean Place 


Dy a, Dea 
Dy 4, De 6 
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461 






Declina- 
tion N. 





3 , 


+39 1 


47.7 
24 
45-3 26 


42.7 6 


35-0 

32.7 73 
30.8 *9 
29.3 °° 


ro 


27.8 
27.8 ‘ 
28.4 
29.5 °F 
Sit 


79.7 
71.0 ° 


79.9 


67.7 
65.8 *? 


63.6 7? 


+0.811 


59°.882 47''.04 


0.04 
-0.7 


Declina- | Right | Declina- | Right 
tion N. | Ascension. | tion N. | Ascension. 
° , bh m 
+37 40 21 13 
on 8 
228 73 Saar 7 
". 25 8 2 
5 | 203 26 58.00 | 
17.7 58.02 
7115.1 76 58.09 7 
"24 3. 11 
12.7 58.20 
10.5 im 58.35 ie 
8.6 19 58.55 5, 
7.2 14 58.79 
6.2 7° 59.06 x 
5.8 59-37 
5-9 ¢ 59-70 °° 
6.5 60.05 3° 
7.7 °? 60.41 3 ‘ 
9.407 60.77 “6 
IL.5 G1.13 
14.0 °° 61.47 - 
16.8 61.78 
19.8 at 62.06 74 
22.9 32 62.30 19 
26.1 62.49 
29.3 2 62.63 14 
32.5 30 62.72 3 
35-5 38 2.75 5 
38.3 25 62.74 6 
40.8 ; 62.68 W 
43.1 i 62.57 ts 
45-1. 62.42 7 
46.7 i 62.25 20 
47.8 , 62.05 - 
48.5 61.84 
48.8 3 61.63 7° 
48.6 7 61.42 7° 
48.0 ° 61.22 * 
46.9 ts 61.04 ts 
45-4 60.89 
43-5 °° 60.77 ** 
41.3 60.68 ? 
+0.772 . 1.287 
24/7.93 28°.509 15/’.46 7:04 — 
0.04 0.00 0.00 -0.03 
-O.7 +0.3 -0.7 +0.3 


462 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 





























ve Microscopil. a Cemhel. t Capricornt. 1 Pegasi. 
ag. 4.9 ag. 2. ag. 4.3 ag. 4.2 
Right Dectina- Right Declina- Right Declina- Right Deciina- 
Ascension. tion S. Ascension. ' tion N. [| Ascension. tion S. [| Ascension. | tion N. 
h m ° 4 h m  ] ’ h m ° 4 h m tJ ¢ 
21 15 |—41 10] 21 16 |+62 12] 21 17 |-17 12] 21 18 | +19 25 
8 ve 8 oe 8 oe 8 oe 
10.75 56.1 27.16 64.7 23.20 31.5 2.41 51.3 
10.75 91] 54.7 ‘4 26.95 , 62.1 ° 23.20 °| 31.5 . 2.39 * | 49-5 - 
10.79 4 53.2 151 26.81 , 59.1 2°}. 23.24 4131.4 ‘I 2.40 47-7 * 
10.87 ~| 51.5 3 26.75 °' 55.9 37123.31 7131.1 3] 2.44 4] 45.97 
10.99 - 49.7 - 26.77 3 52.7 a 23.41 13 30.7 ‘ 2.52 a 44.2 7 
11.16 . 26.8 6 23. O.1 2.6 2.6 
11.37 ¥ 406 i 37.06 ° 467 o ee 2 70.4 7 28 - 412 14 
11.61 i 43.5 °° 127-33 7) age +7 | 23-91 .. | 28-5 2 2.96 9 | 40.1 a 
11.89 31/424 30 27.67 40 41.9 7 24.13 - 27-4 raf 327 i 39.4 7 
12.20 3* | 39.4 7°] 28.07 4° | 40.2 774} 24.3 26.2 3.41 39.1 
20 45 12 27 13 27 I 
12. 28.52 oO 24.6 24. .68 2 
12.90 36| 35.5 '9] 29.01 #9/ 38.5 5124.95 2°| 23-4 °5| 3.07 29 | 30.8 S 
13.29 39| 33.8 771 29.53 57| 38.6 "}25.27 37] 21.8 - 4.28 37 | 40.8 '° 
13 69? 32.3 - 30.06 °° 39.3 1 25.60 .. 20.2 re 4.60 2 42.2 im 
14 107 31.0 7 | 30-59 - 40.6 19 °593 33 18.6 164 4°92 32 43-9 || 
14.50 |30.0 [31.10 |42.5 | 26.2 17.0 | 5.24 45-9 
14.89 39] 29.2 °1 31.57 47 | 44.8 231 26.59 33] 15.5 15] 5.55 3% | 48.2 23 
15.26 37! 28.7 5132.00 45 | 47.6 28 | 26.90 3 14.1 ‘415.84 79 | 50.6 74 
15.60 ar 28.6 , 32.37 oh 50.7 4 27.18 25 12.9 _ 6.10 i | 53-1 i 
15.91 28.8 32.67 54.1 27.43 11.9 6.33 55-7 
26 | 5 23 36 22 8 19 26 
16.17 | 29.3 32.90 57.7 27.65 II. 6.52 58.3 
16.38 * | 30.0 2 33.06 ?°| 61.4 37] 27.82 a 10.5 °! 6.67 é 9 °° 
16.53 15! 31.0 19] 33.13 7 65.1 37 27.95 ; 10.1 +] 6.78 5 | 033 4 
16.63 [32.2 127133.12 || 68.7 3°} 28.03 9.9 7] 6.84 65.5 77 
16.67 *! 33.6 ta 33.03 2 72.2 3° 28.07 9.9 ; 6.86 ; 67.5 - 
16.65 35.0 32.87 75-5 28.06 10.1 6.83 69.3 
16.57 ~| 36.5 ° 32.64 i 78.5 °° 28.01 5/105 *] 6.77 e 70.9 ° 
16.45 |- | 37-9 |4| 32.35 29| 81.2 77}27.92 9|10.9 4] 6.67 72.1 
16.30 * | 39.2 '3] 32.01 34/| 83.5 73}27.87 “Ti 11.4 516.55 12 173.0 9 
18 Il 3 18 13 | 6 1 6 
16.12 19 (40°38 31.63 ; 85.3 14 27.68 a 12.0 | 6.41 te | 73-6 ; 
15.93 41.1 31.22 86.7 27.54 12.5 6.26 | 73.9 
15.73 2° 41.7 °130.80 47| 87.5 8fo7 40! 13.0 516.10 7° | 73.9 ° 
I 2 2 7 4 I | I 
15.54 191 42.0 3130.38 4° | 87.7 7127.27 131 13.5 515.95 '° | 73-6 ; 
15.37 | 42.0 29.97 4 | 87-4 3fa7.15 7? 13.9 415.81 "4! 73.0 
15.23 - 41.6 ; 29.58 5 86.5 2 27.05 14.2 ; 5.69 9 | 72.0 , 
Poe eer tes eees eis 
15. © 15| 28:93 3, | 83-1 24/2693 2145 [5:53 4 | 69-4 
5.01 38. 28.68 80.7 26.91 “114.5 5-49 67.7 
1.329 -0.875 2.145 +1.898 1.047 -—0.310 1.060 +40.353 
11*°.g0g 40’'.42 30°.283 60’’.09 24".275 20!.19 _ 3°.768 54°'.44 
+0.02 +0.04 —0.03 -0O.10 +0.01 +0.02 -—0.0I1 -—0.02 
+0.3 -0.7 +0.3 —0.7 +0.3 —-0.7 +0.3 —0.6 


[Eph 13) 





APPARENT PLACES OF STARS, 1913. 463 


FOR THE UPPER TRANSIT AT WASHINGTON. 







y Pavonis. € Capricorni. g Cygni. fi Aquarii. 
Mean Solar Mag. 4.3 Mag. 3.9 Mag. 5.3 Mag. 3.1 
ate, a, a ae Cael 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. Ascension. | _ tion S. Ascension. | tion N. [| Ascension. | tion S. 











°o a bh m ° e 
—65 45 § 21 21 — 557 
oe a oe 
57.2 41.12 24.8 
2 | 54:7 3 | 4t-12 25.3 > 
° | 51.9 30 41.16 . 25.8 5 
; 48.9 gr 442-23 x6 26.2 ; 
5 45. 32 41.33 13 26.5 : 
42.6 41.46 26.6 

39.5 3 | 41.62 1° 26.5 * 
36.5 3°] 41.82 . 26.2 3 
33.6 i 42.05 °° 25.7 5 
30.9 27] 42.31 2 3) 24.9 © 
28.5 1 42.59 23.9 
26.4 7% 142.89 3° 22.6 *3 
24.7 ty 43.21 9? 21.2 a 
23.3 *41 43.55 19.6 1 
22.3 143.90 35 17.9 17 
21.8 44.24 16.1 
21.8 9144.57 2 14.3 - 
22.2 44.89 30 12.5 | 
23.0 ° 145.19 < 10.8 6 
24.2 161 45-45 9. : 9.20 
25.8 45.68 7.8 
27.7 191 45.86 1° 3 6.5 *3 
29.8 2" | 46.00 '4 I 5.4 1 
32.1 i 46.09 ; ‘ 4.5 2 
34.5 74] 46.13 3-9 
24 5 4 
36.9 | 46.13 3-5 
39.2 731 46.08 > 6 3.2 9 
41.3 °°) 145-99 |? 7 3.1 0 
43.1 4 45.88 ; 32° 
44-5 14145-75 0 7 34° 
45-5 _|45-60 3-7 
46.0 5145.45 * : 41 4 
46.0 45.31 3 4.6 5 
45-4 45.18 ; 5-1 ¢ 
44 3 15 45. 8 I 5.7 6 
42.8 6.3 
40.8 . 6.9 ys 
38.4 7-5 
—2.221 1.085 0.420 1.443 +1.041 1.005 -0.104 


Mean Place 38’'.69 42°.171 19/'.31 14°.290 23/'.89 58*.803 16''.06 


+0.04 +0.11 +0.01 +0.02 —0.02 —0.05 0.00 +0.01 
+0.3 -0.6 +0.3 -0.6 +0.3 -0.6 +0.3 ~—0.6 


{Eph 13] 
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464 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









fB Cephei. 
Mag. 3.3 


74 Cygni. y Capricorni. 


Mean Solar Mag. 5.1 ) Mag. 3.8 
Date. 





Right | Declina- 


Right Declina- 
sion. tion N. 


’ Right Declina- Right Deciina- 
Ascension. | tion S. i 


Aacension. tion N. § Ascension. tion 


























° f 


—- 814 


° eo 


+70 10 


oo Olt h m oo. Olt 
21 33 |+40 1] 21 35 |-17 3 


3 oe 


: 
25.93 22.3 15.38 31.7 





cA 


50.6 


oe 





51.1 ; 25.84 ; 20.1 i 15.37 : 31.7 ° 
51-5 525-79 5 17.6 36 15.39 5 31.6 3 
S17 | 25-79 4 13.0 15-44 3| 31-3 4 
([5t-8 | 5 15.52 | 30-9 © 

, I. 15.6 oO. 
31.6 37] 6.66 *4 a 13.78 15 20.3 8 
28.8 28 6.8 17 18 10 
; .83 51.1 15.96 28.5 _ 


16.17 77 | 27.4 


23 13 
16.40 . 
6.4 6 26.1 14 


16.66 24.7 
16.95 79 | 23.1 
17.26 37 | 21.4 77 
17.59 33 | 19.7 '7 
17.92 - 18.0 *7 


2 

4 

26.3 751 7.03 7°| 50.4 ; 
49.5 

I 


48.4 

22.1 7.80 7" 147.1 13 
21.9 71 8.10 3% | 45.6 75 
22.3 *1 8.42 37 | 43.9 °7 
23.4 - 8.74 97! 42.2 17 


































25.0 .06 oO. 18.2 16. 
2 1 21 338 32 38.6 18 18.58 33 AS 16 
29.7 7°] 9.68 3°| 36.9 27 18.90 37 | 13.2 15 
32.7 3° 9.96 79 | 35.2 17 9119.19 79] 11.9 ‘3 
40 6.0 33 26 15 6 27 git 
36.0 % | 10.22 9°) 33-7 1° 19.46 27] 10.8 " 
; 10. 2. 19.6 . 
re 37 10.62 18 a1 12 19.88 19 o2 7 
47.0 3°} 10.75 13] 30.2 1° 20.02 '4| 8.8 4 
50.7 97} 10.84 9/295 7 20.12 9] 8.6 ? 
54-4 27 10.89 ° 29.0 ° 20.17 ° 8.6 ° 
57.9 10.89 28.7 20.18 8.8 
61.2 33110.86 3) 28.6 * 20.15 3| 92 4 
64.1 79} 10.79 7128.6 ° 20.08 7} 9.6 4 
66.7 7°} 10.70 9/288 ? 19.98 *P} 10.1 5 
68.8 10.58 - 29.1 ; 19.86 - 10.7 ; 
27.3 70.5 [10.45 | 295 19.73 | 11.3 
Nov. 6.3 71.6 7110.32 3] 29.9 4 19.59 T4/ 11.9 © 
16.21 31.71 5. 72.2 °l10.19 33| 304 5 19.46 "3| 12.4 95 
26.21 31.10 5 72.2 . 10.07 _ 30.9 5 19.34 '7| 12.9 5 
Dec. 6.2] 30.52 4 71.6 | 9.97 “3 | 31-4 : 19.23 - 13.3 4 
16.2] 29.98 70.4 9.89 31.9 19.15 13.5 
26.11 29.49 49 | 68.6 187 9.84 5132.4 5 19.09 °| 13.6 
36.1] 29.08 47 | 66.3 737 9.81 3} 32.9 5 19.06 3] 13.7 
Sec 5, Tan 6 2.949  +2.774 1.010 -O.145 1.046  -0.307 
Mean Place | 32°.588 4377.11 7°.307. 41°/.49 27°.678 20/711 16°.367 20/'.57 
D’y a, Dw a —0.05 0.15 0.00 +0.01 -O0.01 ~0.04 0.00 +0.02 
Dy 6, Du 6 +0.3 -0.6 +0.3 -0.6 +0.3 ~0.6 +0.3 -0.6 
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APPARENT PLACES OF STARS, 1913. 465 


FOR THE UPPER TRANSIT AT WASHINGTON. 


d Octantis. € Pegasi. 11 Cephei. 6 Capricorni. 
Mean Solar Mag. 5.4 Mag. 2.5 Mag. 4.8 Mag. 3.0 
Date. —ewoo>y 
Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. tion S. §} Ascension. tion N. [| Ascension. tion N. | Ascension. | tion S. 




















bh m of hom! oo 2 


21 37 |-83 67 21 39 |+ 9 28 
3 oe 8 ee 
Jan, 1.1436.81 92.1 53-62 27.7 
11.1]36.10 ie 89.1 3°] 53.59 9| 26:5 r2 
21.1135.68 . 85.7 io 53-59 
31.0135.57 2 *| 82.1 7 53-62 > 24.0 - 
eb. 10.0135. 8. .68 22.8 
35-77 20) 78-4 37 | 53-68 | 


20.0136.26 74-7 1 53-78 
Mar. 2.0[37.03 my 71.1 2° 153.91 
11.9138.07 *°4! 67.6 35] 54.07 °° | 20.4 
21.9139.34 177] 64.3 3s 54.26 . | 20.2 
31.9140.83 6) 61.3 7 54.48 as | 20.3 


Apr. 10.9]42.50 58.6 54-73 
20.8 144.32 187] 56.3 231 55.00 27 


9° ‘ h m o e 
+70 54] 21 42 | —16 31 

oe 3 7 

46.1 13.48 32.2 
43-7 “8113-47 || 32.2 ° 
40.9 | 13.48 32.1 3 
37-9 32 13.52 , 31.9 | 
4 34-7 32 13-59 | StS ¢ 
8 





31.5 | 13-70 | 30.9 
28.4 37113.84 '4| 30.1 
25.5 79} 14.01 '7} 29.2 9 
39 | 92.9 7° 14.21 2°! 28.1 
21 23 13 

20.8 15 14-44 0 26.8 
20.8 3 | 35°70 +a 19-3 | 14:79 25-4 
- 21.6 1 36.34 65 | 18.3 14.9 23.8 ; 
30.8 146.25 193) 54.5 7°] 55.29 79 | 22.7 1*137.03 117.9 4115.29 3 | 22.1 77 
May 10.8148.25 ae 53.1 141 55.60 7 24.1 a 37.74 "| 18.2 3115.61 37| 20.4 '7 
20.7 50.29 °° 52.2 ; 55-92 32/258 7138.46 7? 19.1 9] 15.94 39 18.6 


30.7152.32 | 51.8 [56.24 (27.8 139.16 120.5 [16.27 | 16.9 
June 9.7]54.29 tae 52.0 7156.55 ° 29.9 *° | 39.82 66 | 52.5 2°] 16.60 38 15.3 | 
19.7156.16 "| 52.7 7156.85 * 32.1 ~*] 40.42 °° | 25.0 75] 16.92 37} 13.8 *9 


29.6157.88 177! 53.9 6 57.13 °° | 34.4 73] 40.95 53! 27.9 79} 17.22 3°| 12.4 14 
July 9.6]59.40 


I 25 44 32 
129 55-5 3, 57-38 2 | 36.6 41.39 35 i 31.1 17.49 11.2 
19.6 160.69 57-5 57-59 38.8 41.74 34.6 17.73 10.2 
29.6}61.70 '°"| 59.9 °*] 57.76 | 40.9 38.3 37] 17.92 °?| 9.5 
Aug. 8.5162.41 7"! 62.6 ; 57.89 *3) 42.9 42.0 371 18.07 '5| 9.0 
18.5162.80 39] 65.4 7°157.98 ?| 44.7 '° 142.13 7145.8 39418.18 11] 8.8 
28.5162.85 5] 68.3 79158.03 >| 46.2 ‘5142.04 9 49.5 37] 18.24 8.8 

; Sag) OFS ag pI OY 9] 4 13 42. 19 | 49: 36] 2 

Sept. 7.4162.57 71.1 58.03 47.5 41.85 | 53.1 18.26 9.0 
17.4]61.97 °°) 73.8 277] 58.00 3) 48.6 141.56 79| 56.5 34118.23 3| 9.3 

9! 25 7 8 38 31 7 
27.4161.06 76.3 57-93 10/494 6 41.18 6 59.6 18.16 9.7 
Oct. 7.4159.89 177] 78.5 77157.83 *°| 50.0 °| 40.72 4°| 62.3 771:18.07 9} 10.3 
17.38 o 139) 80.2 '7157.71 *7| 50.4 *+140.20 57 | 64.6 23] 17.96 7"! 10.9 
3158.50 21 ]57-71 1, | 50-4 7] 40. 38 4. . , 
27.3156.95 6 81.3 ; 57.58 13 50.5 39.62 66.5 13 17.83 14 11.5 
Nov. 6.3155.31 es 81.8 57-45 | 50-4 39.01 , 67.8 3 17.69 ta] 12:4 
16.2153.64 °7/ 81.8 °}57.32 '3| 50.1 3138.38 °3| 68.6 °}17.56 '3| 12.6 
53-94 O¢ 1 2 
26.2152.01 7°3/ 81.2 ° 157.19 *3 37.75 -9| 68.8 7417.44 °7| 13.1 
5 1§2 13 II 61 4 
Dec. 6.2150.49 79.9 19 57.08 9 48.7 37.14 57 68.4 17.33 9 13.5 








1§2 





v4 
ve) 
= 
io) 
wham A AA AP W 


136 
16.2]49.13 78.0 56.99 47.8 36.57 67.4 17.24 13.8 
26.1147.98 ''5| 75.6 24] 56.92 7| 46.8 1°] 36.05 57] 65.8 ©] 17.18 ©] 14.0 ? 
36.1147.08 9°| 72.8 73156.88 4) 45.6 *?1 35.60 45) 63.7 7717.15 3| 14.1 








Sec 6, Tan 6 8.348  —8.287 1.014 +0.167 3.058  +2.890 1.043 0.297 

Mean Place J 41°.405 = 72/'.22 54°.768 32/'.30 39°.063 38/’.31 14".441 21//,23 

D’y a, Dwa +0. 13 +0.45 0.00 -0.01 —0.04 -0.16 0.00 +0.02 

Dy 6, Du 6 +0.3 -0.6 +0.3 —~0.6 +0.3 -0.6 +0.3 -0.6 
1913——-30 [Eph 13) 
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Mean Solar 
Date. 


1.1 
11.1 
21.1 
31.0 
Feb. 10.0 


Jan. 


20.0 
Mar. 2.0 
11.9 
21.9 
31.9 


Apr. 10.9 
. 20.8 
30.8 
Mav 10.8 
20.7 


39.7 
June 9.7 
«19.7 
29.6 
July 9.6 


19.6 
29.6 
Aug. 8.5 
18.5 


Sec 6, Tan 6 
Mean Place 
D’ya, Dua 
Dy 6, Du 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


ct? Cygni. 
Mag. 4.3 


Right 
Ascension. 


h m 
2I 4 


s 
32.63 
32.49 ‘4 
32.40 
32.36 4 
32-37 7 


32.44 
32.56 - 
32.74 

32.97 73 
33-25 2 


33-57 
33.93 3° 
34.32 99 
34.72 7 
35-13 7 
35-54 

35-94 *° 
36.31 37 
36.64 0 
30.93 3) 


37°17 18 2 


37-35 
37-48 
37-55 | 
37-56 5 


37-51 | 
37-41 | 
37.26 -> 
37.08 18 
36.86 77 

24 


13 


oO 


Declina- 
tion N. 





° e 


+48 54 


40.2 
43.1 7? 
45-7. 


47-9 

18 
49:7 |, 
51.0 
51.8 8 
§2.2 
52.1 


2 7 
I. 
2 She4 12 


50.2 17 
48.5 21 
46.4 
+1.147 
24''.03 


—0.06 
-0.6 


yt Capricorni. 
Mag. 5.2 


Right 
Ascension. 


| —$——$— ee 


h m 
2% 4 


8 
32.31 
32.29 
32.29 
32.33 


32.40 | 


32.50 
32.63 °9 
32.79 %° 
32.98 9 
33.20 . 


33-45 
33-73 
34.03 2 
34-35 5, 
34.67 3 


35-33 °° 
35-65 °° 
35-95 ° 
36.22 77 
23 


on ff O W 


5 
28 


1.030 
33°.249 


eee ee 





Declina- 
tion S. 





° 4 


—13 57 
53.1 
53-2 
53-2 


53-1 
52.8 


52-4 
51.8 
51.0 
50.0 
48.8 


47.4 
45-9 
44.2 
42.5 
40.7 


38.9 
37.1 

35-5 1° 
34.0 '> 
32.7 


31.6 


Ov AB QO 


oo 
bh 
+ 
NW PANNA AUNPwW WD 





0.5 
[Eph 13] 


y Gruis. 
Mag. 3.2 


Right 
Ascension. 


h m 
21 4 


$8 
38.93 
38.89 
38.89 
38.93 
39.01 


I 
39.13 
39.28 ° 
39-47 |? 
39.70 °° 


26 
39-96 | 


40.26 
40.59 3° 
40.94 39 
41.31 2 
1.6 
409 39 


42.08 
42.47 °9 
42.85 ° 
43.20 2 
43.52 3° 
43.80 
44.03 
44.22 
44.35 
44.42 ? 


44.44 

44.41 ° 
44-33 
44.21 07 


44.07 |" 
/ 


43.90 
43-72 
43-55 
43.3 

15 
43-23 ° 


43-11 
43.02 ? 


» OF O A 


23 
19 
13 


18 
17 
17 


1296 “la49 ? 





1.265 
39°.850 
+0.01 

+0.3 


Declina- 
tion S. 





° é 


—37 46 


ve 


44.1 


41.7 
40.2 


38.5 
36.6 


34.6 
32.5 
30.3 
28.1 


25-9 
23.8 
21.8 
19.9 
18.2 


16.8 
15.6 
14.7 
14.1 

13.8 ° 


13.9 
14.3 
15.0 ? 
16.0 
17.2 


18.5 
19.9 
21.3 
22.7 
24.0 


25.1 
25.9 
26.5 
26.8 
26.8 


26.4 
25.8 


£0.775 
28/'.49 

+0.04 

0.5 


16 Pegasi. 
Mag. 5.0 


Right 
Ascension. 


h m 


21 49 


8 
4.83 
4.77 
4-74 
4-75 
4-79 


4.86 
4-97 
5.12 
5:31 
5°54 


5.80 
6.08 
6.39 
6.71 
7-04 


7°37 
7:79 
8.01 
8.30 
8.56 


8.78 
8.96 
9.10 
9.19 
9.23 


9.23 
g.19 4 
g11 8 
9.01 
8.88 


8.73 
8.57 
8.42 
8.27 
8.13 


N bw GW DH 


15 
19 
23 
26 


28 
31 
32 
33 


33 
31 
29 
26 
22 


18 


Of O + 


8.01 
7-91 
7:84 7 
1.108 
6*.168 
-O0.01 
+0.3 


Declina- 
tion N. 





+25 30 


oe 


6 
33 18 
51.9 ne 
49-9 7° 
48.0 19 
46.1 
44.4 
43-0 
42.0 
41.4 
41.2 
41.4 7 
42.1 
43.2 
44.7 


46.6 
48.8 
of-3 
54-0 
56.7 | 


99-5 
62.3 
65.0 
67.6 
70.0 


17 
14 
10 


72.2 
74-1 
75.8 
77 +1 


78.1 
78.8 


79.1 3 
79.0 * 
78.6 + 
77-9 7 
76.8 

75-4 
73.8 16 


+0.477 

55/'.71 
—-0.03 
0.5 


APPARENT PLACES OF STARS, 19138. 467 


FOR THE UPPER TRANSIT AT WASHINGTON. 


78 Draconis. € Indi. 20 Pegasi. Q@ Aquaril. 
Mag. 6.6 Mag. 4.7 Mag. 5.7 Mag. 3.2 


Right Declina- Right Declina- Right Declina- Right Declina- 
tion N. Ascension. tion S. Ascension. tion N. [| Ascension. tion S. 


h m 9 ? h m °o o h m °o o h m ° e 
2r 51 |+73 17] 21 56 |-57 8] 21 56 |+12 41] 22 1 |- 044 


eo? 3 iid 


s $s 
41.65 56.9 49.91 66.8 18.00 40.8 


7 6 [41-56 9| 55.1 8 49.87 ¢ 65.5 . 17.97 ° 41.6 8 
30.1 7°} 41.52 4152.9 77] 49.86 *'| 64.2 3117.96 *| 42.3 7 
27.1 32 41.54 ; 50.4 49.87 4 62.8 - 17.98 : 42.9 : 

9 | 23:9 32 41.62 14 47-7 5,1 49-91 7 61.5 D3 18.03 3 | 43-4 4 


20.7 31 41.76 44.9 29 49.98 60.3 0 18.11 = 43.8 
17.6 0 41.95 42.0 29 50.09 4 59.3 18.22 14 44.0 
14.6 6 | 42°2° 3 39.1 50.23 58.6 18.36 43-9 
12.0 42.51 50.41 58.2 . 43. 

33-4 36 50.62 58.1 18.73 34 | 43-0 


43.28 30.8 50.86 58.4 18.97 42.1 
43.73 45 |.28.4 74) 51.12 771 59.1 7419.23 7°| 41.0 
44.21 4° | 26.2 2721 51.41 79 | 60.1 19.51 39.6 *4 
44.72 91 | 24.4 '? 9 51.72 31 | 61.5 '4] 19.81 3°| 38.0 
45.25 a 22.9 0 52.04 2 63.2 to 20.13 32 36.2 9 
. 21.8 2.36 65.1 20. ; 
4042 SSlary 7 3 68 3? 6 2 2077 3? 32.3 
46.84 57] 20.8 3152.99 - 69.5 72] 21.08 3" | 30.3 7° 
47.33 49| 20.9 1153.27 72| 71.8 73] 21.37 79| 28.3 
47.78 xo 21.5 ° 53.53 7° | 74.2 744 21.64 7 26.4 *9 


48.17 22.5 | 53-76 ; 76.5 21.87 24.6 
48.50 °° 23.9 “ 53-95 ” 78.7 °° | 22.07 *? | 23.0 
48.76 7° | 25.6 *7 154.10 75 | 80.8 7°} 22.23 21.6 '4 
48.95 *9| 27.6 7°1 54.20 -, | 82-8 9) | 22.34 20.4 
49.06 "' | 29.8 77]54.26 >| 84.6 *°} 22.41 ; 19.4 7° 


49.09 32.0 54.28 86.1 22.44 18.6 
49.05 *]| 34.3 73] 54.26 | 87-4 1312243 1] 18.0 © 
2 36.5 77154.20 °|88.5 "1422.38 5| 17.6 My 
Oo 
2 


Gm & “I 
= 
00 
wa 
Cd 
AW « & 


38.5 “9 [54.11 7 (89.3 | $22.31 a 17.5 
48.54 56 | 40-3 54.00 89.8 22.21 | 17-5 


41.8 53.88 13 go. I 
42.9 453-75 13 go.1 
4147-72 2. | 43-5 53.62 ~ | 89.9 
47-45 1. |43-7 153-49 7 89.4 
47.20 9143-4 5153-38 |, | 88.7 
46.98 3 42.6 53.28 87.8 21.53 20.2 
46.80 *” | 41.3 "3153.20 © | 86.7 “' 121.46 7} 20.9 
46.67 ™3| 39.6 77153.14 °|85.5 °7}21.41 5] 21.7 


22.09 | 17.7 

21.97 18.0 3 

18.4 4 

21.73 ny | 189 ° 
21.62 19. 

9 9-9 7 

7 

8 


HO 0 





1.843 1.549 1.025 +0.225 1.000 -0.013 
42°.665 38/'.19 51°.027 69/'.86 18°.967 34.29 
+0.02 +0.09 0.00 —-0.01 0.00 0.00 
+0.3 ~O.5 +0.3 ~0.5 +0.3 -0.5 


{Eph 13) 
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2 Aquarii. 
Mean Solar Mag. 4.4 
Date. 
Right Declina- 
Ascension, tion S. 
h m 
22 I |-14 17 
s ” 
Jan. 1.11 43.52 ; 42.0 
11.1] 43.49 ©] 42.2 
21.11 43-49 42.2 
31.1143.51 7/42.1 * 
Feb. 10.0] 43.56 2 41.8 : 
20.0] 43.04 2 | 483 
Mar. 2.0143.76 ‘7/1 40.6 7 
11.9] 43-91 13 | 39.7 7 
21.9]44-09 38.6 2 
31.9] 44-30 24 37-4 14 
Apr. 10.9] 44-54 , 36.0 6 
20.8] 44.81 77 | 34.4 
30.81 45.10 79 | 32.7 iH 
May 10.8] 45.41 °° 30.9 | 
20.81 45-74 s 29.0 
30.7 | 46.07 27.2 
June 9.7] 46.40 3 | 25.4 18 
19.7| 46.72 3 | 23.7 17 
29.6] 47-02 of | 22-2 a 
July 9.6] 47.30 35 | 208 ~ 
19.6] 47°55 19.6 9 
29.6] 47-76 6 18.7 , 
Aug. 8.5147-92 ; 18.0 
18.5] 48.04 ©- | 17.6 ‘ 
28.5] 48.12 17-4 6 
Sept. 7.5| 48.16 17.4 
17.4] 48.15 17.6 ? 
27.4) 48.10 ° 18.0 4 
Oct. 7.4]48.02 _— | 18.5 : 
17.3] 47-92 || 19.0 = 
27.3147-80 | 19.6 
Nov. 6.3] 47-68 - 20.2 e 
16.34 47:55 ,5 20.8 s 
26.2} 47-43 |, | 21-3 5 
Dec. 6.2147-32 21.8 ; 
16.2] 47-23 22.2 
26.2147.16 7122.5 3 
36.1 47-11 22.7 7 
Sec 6, Tan 6 1.032 ~0.255 
Mean Place 44°.392 31’’.91 
D'ya, Dua ‘0.00 +0.01 
Dy 6, Du 6 +0.3 -0.5 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 














20 Cephei. 











[Eph 13) 

















@ Gruis. 
Mag. 5.4 Mag. 2.2 
Right Decline. | Right | Declina- 
Ascension. : tion N. tion S. 
h m °o 4 oe ? 
22 2 |+62 21 —47 22 
8 or vo 
18.96 | 47, 76.1 
27 21 15 
1848 2" | 45 26 728 8 
18.34 '4| 40.0 2 70.8 . 
18.27 ; | 37.0 a 68.5 4 
18.28 33. 66.1 
18.37 ? ae 3° 63.6 75 
18.55 18] 28.1 78 61.0 7° 
18.81 na 25.6 ° 58.3 
19.15 40 23-5 16 55:7 25 
19. 21. .2 
root 6 209 70 208 24 
20.51 9°/ 20.5 4 48.5 73 
21.03 *1 | 20.7 : 46.5 ° 
21.57 ; ns 13 44.8 14 
22.11 | 22. ; 
22.63 57 | 24.7 19 423 rT 
23.12 49} 27.1 74 4r.5 ° 
23.56 *4 | 29.9 = 41.2 3 
23.95 3° | 33-0 2 41.3. 
24.2 6. 1.8 
ose 25 | 10.0 36 12.6 8 
24.70 "8! 43.6 3° 43.7 * 
24.79 >| 47-3 7 45.1 1% 
24.80 6 51.0 36 | 46.7 8 
24. 6 8. 
on bt 13 ain 33 500 19 
24.41 7°| 61.0 3! 52.3 9 
24.15 7°| 63.8 7 54.1 18 
23.84 3" | 66.2 74 55.7 7° 
35 19 13 
23. 68.1 . 
ir 38 | 69.5 14 *B0 ro 
22.71 4°! 70.4 58.7 7 
22.31 4° | 70.7 ° 59.0 3 | 
21.92 3 70.5 5 58.9 ; | 
21.54 69.7 8. . 
21.19 9°! 68.3 “4148.72 14 ae 9 
20.89 3° | 66.4 "9148.62 7°] 56.3 *? : 
2.156 +1.910 1.476 —1.087 1.103 +0.465 | 
21°,830 39/7412 | 7 45°.301 (58/'.67 57°.611 717.15 
—0.02 —O.11 +0.01 +0.06 ~O.O1  -0.03 | 
+0.3 0.5 +0.3 0.5 +0.3 —0.5 


Mean Solar 
Date. 


1.J 
ILI 
21.1 


31.1 
10.0 


Jan. 


Feb. 


20.0 

2.0 
12.0 
21.9 


31-9 


10.9 
20.8 
30.8 
May 10.8 
20.8 


30-7 
June 9.7 
19.7 
29.7 
July 9.6 


19.6 
29.6 
Aug. 8.5 
18.5 
28.5 


Mar. 


Apr. 


Sept. 7.5 
17.4 
27.4 

7-4 
17.3 


27-3 
Nov. 6.3 
16.3 
26.2 
Dec. 6.2 


16.2 
26.2 
36.1 
Sec 6, Tan 6 
Mean Place 


Oct. 





Dy 6, Dw 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


0 Pegasi. 
Mag. 3.7 


Right 
Ascension. 


Declina- 
tion N. 





bh m ° c 
22 5 |+ 5 46 


tf 
47-70 
47.66 
47.04 
47-65 
47.69 


47-76 

47.86 °° 
48.00 ** 
48.17 *7 
48.37 7° 


23 
48.60 
48.86 - 
49.14 2 
49.44 


31 
49-75 


50.07 
50.39 3° 
50.70 37 
50.99 °° 
51.26 77 
24 
51.50 
51.70 - 
51.86 1 
51.98 - 
2.0 
§2-05 3 
52.08 
52.07 
52.03 * 
51.96 
51.86 °° 
12 


51.74 | 
51.62 
51.50 *7 
51.38 " 
1.2 
51.27 9 


51.18 
51.10 


51.04 
1.005 
48°.698 


“I f& = wD fh 


I 


2 


8 
6 


Ww Pegasi. 
Mag. 4.4 


Right 
Ascension. 


22 6 


s 
5-93 
5-84 
5-78 
5-76 
5.78 


5-83 
5.92 
6.05 * 
6.23 
6.45 | ; 
6.70 
6.99 79 
7.30 3" 
ri 
7-99 35 


8.34 
8.69 35 


9.02 33 
9-33 i 
9.61 7 
9.85 
10.05 7° 
10.20 ° 
10.31 
10.37 ° 


Ow © mNN AWO 


Declina- 
tion N. 





° e 


+32 44 


48.8 
48.7 
49.1 4 
50.0 3 
51.3 18 


53.1 
155-2 2" 
| 57.6 oy 
63229 
Pe 30 
66.2 30 
69.2 

72.2 3° 
75.1 7 
77:8 (6 


80.4 


3] 82.8 74 


84.9 21 


1) 36.6 17 
131 88.0 14 


Io 
89.0 
89.7 
89.9 
89.7 
89.1 : 


88 


OaAn vw 


9.08 I 
8.96 *?| 86.8 '3 


8.86 *° 


1.189 
7°.346 


85.1 77 


+0.643 
63''.43 


—~0.04 
-0.5 


[Eph 13) 


€ Cephei. 
Mag. 3.6 


Right 
Ascension 


2 
47-53 
.83 °° 
47-93 35 
48.18 
48.58 4° 
49.02 *4 
49-49 ie 
49.98 48 


50.46 
50.93 47 
51.38 4 
51.79 56 
52.15 2 


52.46 
52.70 74 
52.87 *7 
52.98 ** 
53-02 ; 


52-99 
52.89 - 
52.73 | 
52.52 35 
52.27 93 
51.99 
51.68 3" 
51.35 > 
51.02 3 
50.69 31 


50.38 
50.10 28 


49.85 “9 


1.875 
50°.053 


Declina- 
tion N. 





+57 46 
28.0 - 
25-9 
23.4 79 
20.6 0 
17-7 9 
14.7 
11.8 se 
I 
b7 34 
4 7 20 
a 
3.2 
2.3 ? 
1.9 4 


2.1 3 
2.9 
14 


50.2 
48.9 *9 
47.0 °9 
+1.587 
19/'.83 
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24 Cephei. 
Mag. 5.0 


Right 
Ascension. 


9-37 
8.77 6 
8.14 | 
7-49 6° 
6.84 63 
6.21 

5.62 59 
5.10 57 


3.220 


Declina- 
tion N. 





° ? 


+71 54 


55.0 
53.0 7° 


25 
59-§ 

47.6 3 
44.5 3° 
41.3 

38.2 37 
35.2 3° 
32.5 3 
30.2 1 
28.3 

27.0 13 
26.3 7 
26.2 ; 
26.7 OD 


74.0 
75.8 18 
77.0 - 
77.6 


oO 


77.6 é 
77-0 
75-8 \ 
74.0" 
+3.062 


8°.254 44/'.78 


mm ac 
ES, EEE eee en ee eS al 


—0.04 
+0.4 


470 APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Mean Solar 
ate, 





Right 
Ascension. 





h m 
22 12 





8 
13.77 
13-73 
13.72 
13-73 
13-77 
13.84 
13.94 '° 
14.07 73 
14. 23 16 
14.43 ° 
14. 66 - 
14.92 °° 
15.20 
15.50 9° 
15.82 97 

33 


4 
I 
I 
Feb. 10.0 , 


Mar. 2.0 


Mean Place 


D’ya, Dwa 
Dy 6, De 6 +0.4 





@ Aquarii. 
Mag. 4.3 


Declina- 
tion S. 


— 812 


68.9 
69.3 
69.6 
69.8 
69.8 


69.7 
69.4 
68.9 
68.1 
3 | 87: I 


"| 65.9 
64.5 
62.9 
61.1 


59:3 


57-4 
55:5 
53.6 
51.8 
50.2 


48.7 




































y Aquarii. 
Mag. 4.0 
Declina- Right Declina- 
tion S. Ascension. tion S. 
—60 41 J 22 17 |— 1 49 


s ee 


8.91 39-9 
40.6 


4 7 
8.85 : 41.2 : 
8.85 41.7 
8.88 42.1 ; 
8. 2. 
9.03 9[ 42.5 * 
9.16 13) 42.3 ? 
16 4 
9.32 1° | 41.9 
9.51 a 41.2 5 
9.98 25| 39.1 1 
10.26 28 37.7 14 
2 30l 2. 16 
10.56 36.1 


10.88 32 34.3 


11.20 | 32.4 
11.52 37 | 30.4 
4111.83 3" | 28.4 
26.4 19 
P1241 77 | 24.5 


12.66 22.7 
12.87 21.1 
13.04 a 19.7 14 
13.17 31 18.5 
13.26 A 17.5 


7 
13.30 16.8 
16.3 95 
116.0 2 
15.9 , 
15.9 | 


13.02 16.1 
12.91 16.4 
12.79 *?| 16.9 
12.67 *7/ 17.5 
12.56 9 18.1 


NAAM wW 


18.7 


6 | 19-4 
12.33 20.0 


an 


1.000 -0.032 
9°.789 33/7.54 

0.00 0.00 
0.5 +0.4 0.4 


31 Pegasi. 
Mag. 4.9 


Right Declina- 
Ascension. tion N. 





h m °o e 


22 17 | +11 45 
a ve 
13.13 56.8 
13.08 ° 55-6 °° r2 
oes 2] st 
2 12 
13.07 ; 52.0 | 
13.12 §0.9 
13.21 50.0 ? 
13-33 12| 49-3 7 
13-49 r 48.9 4 
"9 o 
13.68 48.9 3 
13-90 49-2 


14-15 92] 49.9 7 
14-43 76 

14.73 : 
15.05 ° 


I}; 37. 


32 21 
reor 3? | boo? 
16.31 °° | 62.3 73 
16.58 ° a 64.7 i 
16. 82 | 67.0 
17.03 7 7 69.2 ° 22 
17.20 "7 | 71.3? 
17.33 “3 | 73:2 2 
17.41 || 75.0 § 
17.45 | 76.6 
17.45 4 77-9 °° 
17-41 78.9, 
17.34 71 79.7 
17.25 2 80.2 ° 
eos ??| B08 ! 
16. 89 «3 ™3| 80.4 ? 
16.77 | 1g | 80:0 ; 
16.65 | 79-4 5 
16.55 | 78.6 
ret 7 2Z8 
16.39 7] 76.5 * 


1.021 +0.208 
14°.148 59’'.21 

0.00 —O.01 
+0.4 -0.4 


APPAR 
ENT PLACES OF STARS, 1913 
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FOR THE 
U 
PPER TRANSIT AT WASHINGTO 
N. 

















M 8 Lacertie. 7 
ean Solar ay. 4. Aquarii 
Date. B- 4.6 Mag 6 © Aquarit. 
, Right | Dectina- | Right ag. 4.9 
on N. # Ascension Declina- Ri 
. tion N. asright Declina 
° sion. | tion S. Right Decli 
’ . 7A eclin 
+51 h m™ oUF Scension. tion N_ 
, 47] 22 20 |+ 055 h m . 
42.4 s v 22 2 —II 7 o 
40.4 7° 49-15 5 62.4 1. ” +49 49 
38.1 73 49.10 3 61.7 7 87 5 33.1 ” 
35-5 26 | 49-07 61.0 7 rg, 3 33.4 3 73°7 
53 2g | 49-07 olor Tlras 33.6 7 71.8 19 
3 7 49.10 3 3 6 1.84 ,oO oO 69.6 22 
29 28 6 | 97 1.87 3 33.6 2 oO 67. 25 
7.2 49.25 ? 3 1.92 3 o| 4:4 
24.7 25 5 59.0 3 9 33.1 27 
22.4 23 49.37 '7| 59.0 ° 2.01 32.6 9 61.7 
4 19] 49:5? 10 2.13 19 7 59.0 27 
20.5 '? 19 | 23 3] 2 15 31.9 
14 49.71 '9| 59.8 > 28 30.9 '° 56.5 75 
19.1 22 8 2.47 19 | 2 12 54 22 
: 22 
Bo 91a 28 60.6 97 4 a 18 
7. 3 50.18 25 61.7 Il 2.69 2 28.3 5 14 
7-9 3 50.45 27| 63.0 33 2.94 75 | 26.8 15 51.1 
' 2 3150.75 3° 64.6 16 3.21 27 |osn 17 20.2 9 
4 9:0 I 51.06 31 66. 18 3-51 3o 23 18 49-9 3 
20 3 32 4 3.83 3? 3 
“3 19 21.4 °9 50.1 
22.1 18 51.38 68.3 33 20 50 8 
24. 23 51.70 3°) 70.3 °° 4-16 19.4 ‘9 13 
ot 2 52.02 37| 72.4 2? 4.49 33 | 17.5 19 52.2 
30. 30 52.32 30 74 4 20 4.81 32 15.6 19 54.0 18 
° 7 32 52.59 27 6. 20 5-12 3! 13 17 56.3 23 
33.3 52.84 25 76.4 19 5.41 °° 12 16 58.9 26 
3 " 8. 2 
er ss 53.06 22 hee 17 5.67 7 10.9 14 61.8 a 
; 53.23 1718 16 5.89 7 12 65.0 
43-7 35 I 1.6 6.08 19 9:7 
47.2 35 53.36 73 | 83.0 '4| 6.23 ! 38 9 68.4 34 
9 | 47:2 32 | 53-45 Olga tT 23 35) 81 7 71.9 35 
50.6 5 9 6.33 7.7 4 75.3 34 
5153-7 2° 53-50 || 85.0 || 6 $| 0" 2 78.7 34 
56.6 29 53-51 °|85.7 7 6.38 1 | 7:5 " 33 
50.2 26 53-48 3 86.2 5 pte 2 7.5 oO 82.0 
er 22 §3-42 6 86.4 2 Pal 6 7.7 2 85.1 or 
4 1g] 93-33 9186.5 * “ST 8.1 4 88.0 79 
63 2 10 5 1 6.23 8 8 6 5 go 6 26 
64. 13 53-23 86.4 6 10 6 92.8 22 
6 Sg o3-t? T1861 3 T3 9.2 18 
65.7 3 85.7 4 12 9.8 4. 
65.4 2 52.88 12 85.2 5 5-90 12 10.4 6 95.9 13 
| 97-77 5 84.6 ° yas i {rt 6 96.8 ? 
ote 13 52.68 _ | 83.9 7} °°? 0 | 279 : ie ‘ 
aa 17 52.60 °/83.2 7 557 3 | 12.0 7 
O40? 4 Sl g2.4 5-49, | 12-4 4 96.4 
+1.271 000 40.016 5-42 12 8 4 95.2 6 
D’ya, Dea =. _ 504036. ogre Tor9. 0.107 93.6 
Dy 6, De & OI —0.08 Tn __2°.682 241.32 ° +1.18 
+0.4 0.00 Oo 4 32 42° 328 5 
“0-4 +0.4 00 0.00 +0 _42°.328 65"".60 © 
“0-4 +0.4 Or -0.01 0.07 ° 
-0.4 +0 07 
4 0.4 


{Eph 13] 
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Mean Solar 
Date. 


Jan. 1.2 
11.1 
21.1 


31.1 


Feb. 10.0 


20.0 
Mar. 2.0 
12.0 
21.9 
31.9 


Apr. 10.9 
20.9 
30.8 
May 10.8 
20.8 


30.7 


June 9.7 
19.7 
29.7 

July 9.6 
19.6 
29.6 

Aug. 8.6 
18.5 
28.5 


Sept. 7.5 


17.4 
27.4 
Oct. 7.4 


17.4 


27.3 
Nov. 6.3 
16.3 
26.3 
Dec. 6.2 


16.2 
26.2 
36.1 


Sec 6, Tan 6 


Mean Place 


D’y a, Dua 
Dy é, Ded 






APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


v Aquaril. 
Mag. 5.3 


Right 
Ascension. 


h m 
22 29 


J 
55-47 
55-42 
55-39 
55-39 
55-41 


mnoaa 


57.10 
42 3? 
57-42% 
57-76 
58.11 9° 
58.45 34 
58.77 * 
59.07 28 


59-35 
59-59 9* 
59-79 16 
59.95 


11 
60.06 6 


60.12 
60.14 7 
60.12 ‘ 
60.06 9 
59.97 | 
59.86 

59-74 | 
59.61 *9 
59.48 9 


12 


59.36 10 
59.26 


59.17 7 66.6 
59.10 7 | 66.6 


1.072 











wWanmo Ooo on f+ ss Pw 


Ow’ 


§6°.159 75''.56 





7 Aquarii. 
Mag. 4.1 


Declina- 
tion S. 





— 0 33 


63.8 
64.5 
65.2 
65.8 
66.3 


66.6 


66.7. 


66.6 
66.3 


65-7 


64.8 
63.6 
62.2 
60.6 
58.8 


56.9 
54-9 
52.8 
50.8 


48.8 ; 


47.0 
45-3 
43.8 
42.5 
41.4 


40.6 
40.0 
39.6 
39-4 
39-4 


39.6 
39-9 
40.3 
40.8 
41.4 


42.1 
42.8 


43-5 


—-0.010 
58/'.29 


0.00 
~0.4 








10 Lacertee. 
Mag. 4.9 
Right Declina- 
Ascension. | tion N. 
h o 7 
22 35 | +38 35 
3 oe 
19.94 55-7 17 
19.81 54-0 95 
19.71 52.07 
19.64 49.8 23 
19.61 47-5 33 
19.62 45-2 23 
19.68 42.9 0" 
19.78 40.8 17 
19.93 39-1 | 4 
20.13 37-7 1G 
20.37 36.7 
20.65 36.2 3 
20.97 36.2 ° 
21.32 36.7 2 
21.68 37.7 14 
22.05 39-1 | 
22.42 41.0 ° 
22.78 3” | 43.3 2 
23.12 45-9 0 
23.44 “2 | 48.7 30 
23.72 51.7 31 
23.96 54.8 31 
24.15 37-9 5, 
24.30 *5] 61.0 7 
24.39 91 64.0 20 
24.43 66.9 27 
24.43 69.6 5 
24.38 72.1 7° 
24.30 74-3 18 
24.18 76.1 14 
24.04 77-3, 
23.88 78.6 
23.71 3| 79-3 7 
23-53 1g} 79-5 
23-35 1 79-2 
23.18 ; 78.5 iW 
23.02 177-4, 
22.88 *4| 75.9 '5 
1.279 +0.798 
21°.347 49°'.70 _ 
-O0.01 ~0.05 
+0.4 -0.4 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 









































€ Piscis Australis. € Pegasi. f Octantis. 
Mean Solar Mag. 4.2 Mag. 3.6 Mag. 4.3 
Date. 
a Right Declina- Right Declina- Right Declina- 
Ascension. tion S. [ Ascension. | tion N. § Ascension. tion S. 
h m o 4 h m nd h m o 4 
22 35 |-27 29] 22 37 |+1022] 22 37 |-—81 49 
8 ” 8 ‘8 ” 
Jan. 1.2150.13 65.4 6.46 12.32 98.6 
11.11 50.06 7165.0 4] 6.39 11.37 9°| 96.1 75 
21.1150.02 */64.3 7 10.63 74) 93.1 3° 
ar.1}50.01 '|63.4 91 6. 10.11 5] 89.8 33 
Feb ; ; 2 Sar 29| oz , 36 
eb. 10.1 | 50.03 ; 62.3 13 9.82 5 86.2 37 
20.0] 50.08 61.0 . 2. 
Mar. 2.0 20.16 8! 59.5 15 a6 19 78> 38 
. 2. 16 317 96 | 78.7 23 
12.0] 50.28 16 | 37° 9 10.39 65 74.9 38 
21.9] 50.44 19 55-9 9 11.04 9 yr 36 
31.9] 50.63 23 | 939 a3 11.90 6| 07-5 3, 
Apr. 10.9] 50.86 51.8 12.96 64.2 
20.9] 51.12 ° 49.6 - 14.19 38 O12 - 
M 30.8 STAT | 47-4 2 15:57 6 58-6 - 
May 10.0] 51.73 34 45-3, 17.07 159 59-4 33 
20.8] 52.07 35 43-2 7 18.66 | 54.6 13 
30.8] 52.42 41.2 20.31 53-3 
35 18 167 7 
June 9.7] 52.77 35 39-4 6 21.98 164 52.6 ; 
19.71 53-12 34 37.8 13 23.62 158 52.4 4 
Jul 297 53.46 32 36.5 to 25.20 148 52.8 9 
Y 9-6) 53-78 5) | 35-5 26.68 | 53-7 14 
19.6] 54.07 34.8 28.01 55-1 
29.6] 54.33 2°| 34.4 4 29.16 "5! 57.0 28 
Aug. 8.6] 54.54 17/343, 30.09 6°) 59-2 
18.5] 54.71 1D 34.6 ; 30.78 42 61.7 38 
28.5] 54.83 , 35-1 3 31.20 13) O45 29 
Sept. 7.5]54.90 | | 35-9 9 31-33 | 67-4 
17.51 54.92 ; 36.8 7 31.17 43 70.3 38 
Oc 27-4154-90 ¢| 37-9 |, 39-74 69 73-1 16 
t. 7.41 54.84 9/39! 12 30-05 3| 75:7 4, 
17-4) 54-75 |40-3 5 29.13 7 | 78.0 19 
27.31 54.64 41.4 28.01 79.9 
Nov. 6.31 54.5! ° 42.4 "9 26.74 17 81.3 > 
16.31 54.37 14 | 43-3 i 25.38 141 82.1 is 
26.3] 54.23 13 44.0 ; 23.97 140 82.3 ; 
Dec. 6.2 54.10 7144.5 > 22.57 1, 81.8 ~ 
16.2] 53.98 44.7 21.24 80.7 
26.2] 53.88 *°| 44.7 . 20.02 os 79.0 ” 
36.2] 53-80 | 44.5 18.95 7°! 76.8 
Sec 6, Tan 6 1.127. -O.§21 7.042 6.972 
Mean Place 50*.755__ (5217.31 13°.726 77°'.38 
D’ya, Dwa 0.00 +0.03 +0.07 +0.44 
Dy 6, Dw & +0.4 0.4 40.4 0.4 +0.4 ~0.4 
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8 @ruis. 


Mag. 


Right 
Ascension. 


h m 
22 3 


8 
28.09 
27.98 "3 
27.90 
27.86 ‘ 
27.86 
? 5 

9 


27.91 
28.00 
28.14 ‘4 
28.33 °? 
28.56 73 
27 


28.83 
29.15 i 
29.51 > 
29.89 a 
0.30 
39-3 43 


30.73 

31.17 44 
31.60 43 
32.02 *0 
32.41 °° 


32.77 
33.08 2° 
33-34 - 


33-55 
33-69 *8 


33-77 
33°79 
33-75 
33.66 ta 
33-52 14 


33-35 
33-15 °° 
32.94 °" 
32.73 7° 
32.53 7° 
32.34 
32.17 3 
32.04 


1.476 


+0.01 
+0.4 


2.2 


Declina- 
tion S. 





—47 20 
41.5 
40.2 > 
38.6 * 
36.7 ” 
34.5 3° 
32.0 
29.4 26 
26.7 77 
23.9 28 


29 
21.0 
28 


18.2 ; 
19:5 36 
12.9 
10.5 | 
8.4 18 
6.6 ts 
20 II 
33 7 
3.0 


18.7 
20.1 14 
a1.1 1° 
21.8 7 
22.0 ? 
2 
21.8 6 
21.2 
20.2 '° 


—1.085 


28°.656 23''.92 


+0.07 
~0.4 
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Mean Solar 
Date. 


1.2 
II.1 
21.1 


31.1 
10.1 


Jan. 


Feb. 


20.0 

2.0 
12.0 
21.9 


31-9 


10.9 
20.9 
30.8 
May 10.8 
20.8 


Mar. 


Apr. 


30.8 
June 9.7 
19.7 
29.7 
July 9.6 


19.6 

_ 29.6 
Aug. 8.6 
18.5 

28.5 


Sept. 7.5 
17.5 
27.4 

7.4 
17.4 


27.3 
Nov. 6.3 
16.3 
26.3 
Dec. 6.2 


16.2 
26.2 
36.2 


Sec 6, Tan & 
Mean Place 


Oct. 


D’ya, Dua 


Dy 6, Dua 6 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


7 Pegasi. 
Mag. 3.1 


X Pegasi. 
Mag. 4.1 


Right 
Ascension. 


h m 
22 38 


8 
54.14 
54.04 *° 
53-97 : 
53-92 > 
53-90 © 


53-92, 
53-98 
54.08 

54.22 3 
54-40 | 


54.62 
54.88 2° 
55-17 79 
55-48 a4 
.82 
35 35 


56.17 

56.52 39 
56.86 34 
57-19 °° 


30 
57-49 3. 
57-76 
57-99 © 
58.18 *9 
58.33 °° 
58.43 * 
58.48 ; 
58.49 
58.46 3 
58.39 7 
58.30 DD 
58.18 
58.05 ° 
57-91 
57-76 °° 
57.61 14 
57-47 
57-34 1° 
57-23 

1.152 
55°.329 
—-0.0!1 

+0.4 


2 


Declina- 
tion N. 





Qo , 


+29 45 


or 


60.8 


Right 
$i0nl. 





207.335 


Declina- 
tion N. 





+23 6 
29.3 

27.9 
26.4 16 
24.8 17 
23.1 17 


+0.427 
27°'.18 

-0.03 

0.3 
(Eph 13] 


€ Gruis. 
Mag. 3.7 


Right 
Ascension. 


h m 


22 43 


$s 
17-77 
17.63 - 
17.53 70 
17.47 
17.46 


3 
17-49 
17.57 14 
17.71 19 
17.90 24 
18.14 8 


18.42 

18.75 33 
19.12 97 
19.53 7 
19.97 48 
20.43 | 
20.90 47 
21.37 47 
21.82 
22.24%. 


22.62 
22.96 >4 
23.25 3 
23.48 6 
23.64 


9 
23-73 
23-75 


1.616 
18°.282 


+0.01 
+0.4 


Declina- 
tion S. 





e e 


—51 46 
46.7 
45-3 13 
43-5 


21 


41.4 


I 25 
38.9 9 


36.2 ; 
33-4 29 
39-5 
30 
27.5 30 
24.5 30 


21.5 
18.6 i 
15.9 
13.5 °* 


22 
Il. 
3 18 


8 


27.0 
26.37 / 
25.2 *! 
~1.270 
28’.29 


+0.08 
0.3 


v Aquaril. 
Mag. 4.2 


Right 
Ascension. 


61.30 33 
61.62 30 
61.92 07 


62.19 2 
62.43 i” 
62.64 
62.81 77 
62.93 7? 


7 
63.00 
63.03 
63.03 
62.99 
62.92 


62.83 
62.72 71 
62.60 *? 
62.48 - 
62.37 10 
62.27 
62.18 ? 
62.10 


on~ i & OW 


1.031 


0.00 
+0.4 


Declina- 
tion S. 


76.4 
76.6 
76.6 
76.5 
76.2 


75:7 
75-0 
74-0 
72.8 


71.4 


69.9 ; 
68.2 

66.3 ° 
64.3 
62.3 


60.3 
58.3 
56.4 
54-7 
53-2 


51.9 
50.8 
50.0 
49.4 
49.1 


49.1 
49-3 
49-7 
50.2 
50.8 


SI-5 
52-3 ° 
53.0 
53-7 
54-3 


54.8 
55-2 
55-4 


~0.250 


+0.02 
0.3 





W a 


N MANN CO SIAN & W 


§9°.240 67/'.23 


APPARENT PLACES OF STARS, 1913. 475 


FOR THE UPPER TRANSIT AT WASHINGTON. 


ft Pegasi. 2 Cephei. A Aquarii. p Indi. 
Mag. 3.7 Mag. 3.7 Mag. 3.8 Mag. 6.1 


Right Declina- Right Declina- Right Declina- Right Declina- 
Ascension. | tion N. Ascension. tion N. I Asceusion. tion S. Ascension. | tion S. 


h m h mst °° “’f ih mm o -f hh my °° ° 


22 45 |+24 8] 22 46 |+65 44] 22 48 |—- 8 2 22 48 | -7031 





8s 8 ne 8 Ty) 8 
47-13 |33-6 [31.96 | 45.8 3.92 41.4 36.57 


100.4 
32.2 14131.58 35] 44.1 177 3.85 36.21 


36 98.3 21 


9 7 4 

46.97 : 30.6 0 31.25 38 42.0 0s 3.81 ‘ 42.1 3 35.92 °° 95.8 i 
46.92 7 | 28-9 30-99 15/395 2g) 379, [42-3 4135-72 |, | 92-9 32 
46.91 || 27.2 6430.81 36.7 30 3.80 3 42.3. 35.61 ; 89.7 34 
46.93 25.6 30.72 33-7 3.83 42.2 35-59 86.3 

46.98 ° 24.1 3 30.72 * 30.7 30 3.89 2 41.8 ‘ 35-67 . 82.7 3 
47.07 | 22.8 YW 30.82 19 | 27"? a8) 3°99 41.2 5 35-85 ag | 797% 6 
47.20 13} 21.7 ‘431.01 24.9 *"} 4.12 '3 | 40.4 7136.13 75.53 
47-37 ” 20.9 ; 31.29 7 22.5 nt 4.28 ° 39.4 8 36.50 46 72.0 39 


47.58 20.5 31.66 20.5 4.48 38.1 36.96 68.6 
47.82 74| 20.6 1132.11 4 | 19.0 75} 4.71 73 | 36.6 5137.50 54) 65.5 37 
I 3 6 2 
48.10 7° | 21.1 5932.62 2) | 18.0 “OF 4.97 34.9 "7138.11 2" | 62.6 79 
I 6 2 4 8 6 2 
48.41 3} 22.0 9133.18 5°/17.6 415.26 79 | 33.1 1138.78 °7| 60.1 75 
48.73 37 | 23.2 17133.77 9 17.8 , 5.57 >| | 31.2 791 39.50 58.0 7 


6 
49.07 24.8 34.38 18.5 5.89 29.2 40.25 56.4 
49.41 34! 26.8 7° 34-98 00 19.8 ° 6.22 33 | 27.2 27°F 41.02 77| 55.3 - 
49.74 . 29.0 27 | 35-56 5 21.7 , 6.54 a 25.2 7141.79 77) 54.7 | 
50.06 3 | 3t-4 a6 36.11 °° | 24.0 °~ | 6.85 °° | 23.3 91 42.53 54.6 
50.36 7 34.0 7°} 36.61 *4 26.7 7717.15 3° | 21.6 '7143.23 55.0 : 


50.63 36.7 37.05 29.8 7.42 20.0 43.87 55-9 
50.87 741 39.4 771 37.41 3°| 33.2 34] 7.66 24 | 18.6 4144.44 57| 57.3 74 





20 26 29 36 20 12 47 18 
51.07 15 42.0 37-70 7 36.8 37 7.86 16 | tot 9 44.91 37 59.1 32 
51.22 44.6 74 37-91 2 | 40-5 37 8.02 2 16.5 ‘ 45.28 35 er 325 
51-33 ¢ | 47:0 238-03 | 44-2 3 8.14 3 | 15-9 4) 45°53 13] 93-326 
51.39 49.2 38.07 47-9 8.22 15.5 45.66 66.4 
51.41 ; 51.2 * 38.02 2 51.5 3°] 8.26 ‘ 15.3 : 45.66 . 69.1 77 
51.39 © | 53-0 1.1 37-89 3 | 55-0 x 8.26 | 15.3 2145-54 44] 72 87 
51-34 7/545 0) 37-69 2 58.2 0 8.22 § | 15-5 4 45-3¢ 33 74-4, 
51.27 10 55-7 9 37-42 32 1.1 25 8.16 9 15.9 5 44.9 At at 
51.17 56.6 37.10 63.6 8.07 16.4 44.57 78. 
51.05 - 57.2 : 36.73 10 65.6 ts 7.97 4 17.0 ° 44.09 “ 80.4 0 
50.92 1° 57-5 5 36.33 43 67-1 34 7:80 7 | 17-6 6143-57 54 81.5 5 
50-79 13 57-5 4 35.90 44 on 4 7-75 ,, 18.2 6 43.03 54 2-0 : 
50. 6 57.1 7 35-46 44 53 7.64 0 18.8 6 42 49 5 1.9 & 
50.53 56.4 35.02 68.3 7.54 19.4 41.98 81.3 
50.41 i” 55-4 34.59 to 67.6 a 7-45 3 | 19.9 ; 41.51 1 80.1 9 
50.31 54.2 34.19 66.3 7.37 20.3 41.10 78.4 
Sec 6, Tan 6 1.096 +0.448 2.434  +2.219 1.010 -O.141 3.001 —2.830 
Mean Place | 48°.176 30/'.97 34°.797 33/'.37 4°.589 34/12 : 37°.089 79/'.58 
D’ya, Dea 0.00 -0.03 —0.02 -O.14 | 0.00 +0.01 +0.02 +0.18 
Dy 6, Da 6 +0.4 -0.3 +0.4 -0.3 +0.4 0.3 +0.4 -0.3 
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FOR THE UPPER TRANSIT AT WASHINGTON. 


O Aquarii. 


Mean Solar 
Date. 


Right 
Ascension. 


h m 
22 50 


8 
1.46 
1.40 
1.35 
1.33 
1.33 
1.36 
1.42 
1.52 
1.65 
1.82 


Jan. 


Feb. 


A wWONWA” A 


Mar. 


2.02 
2.25 
2.52 
2.81 
3-13 


3.46 
3-79 
4.12 
4-44 
4.75 
5-93 
5.28 


5-49 
5.66 


13 
5:79 3 
5.87 
5.91 
5-91 


Sec 6, Tan 6 
Mean Place 
D’y a, Dwa 
Dy 6, Dw 6 


1.042 
2*.062 


0.00 
+0.4 


Mag. 3.5 


Declina- 


tion S 


° 


71.2 
71.3 
71.2 
71.0 
70.6 


+ 


—16 16 


& Piscis Australis. 
Mag. 1.3 


Right 
Ascension. 





Declina- 
tion S. 


48.3 


O Andromede. 
Mag. 3.6 


Right 
Ascension. 


Declina- 
tion N. 


+0.896 
29''.47 

~0.06 

—0.3 


APPARENT PLACES OF STARS, 1913. 


§ Pegasi. 


Var. 2.2-2.7 


Right 
Ascension. 


ow 
On 
f 
\O 
“I pf = pL 


1.129 


0.00 
+0.4 


Declina- 


tion N. 


43-5 
46.3 
49.0 
51-7 
54-3 


56.7 
59-0 
61.0 
62.7 
64.1 


65.3 
66.1 
66.6 
66.7 
66.5 


65.9 
65.0 
63.8 * 
+0.523 


~0.03 
0.3 


ee | EE cy n f teeeteeete 


I 
2 
6 
9 
2 


33°.287 38/'.27 


APPARENT PLACES OF STARS, 1913. 
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FOR THE UPPER TRANSIT AT WASHINGTON. 
55 Pegasi. c? Aquaril. xC 
Mag. 4.7 Mag. 3.8 Mop ae 
Rich = — tf on | 
| Aorason. | tom Ne Ascension. Thon 'N. | Ascension. | tions | Aste ton, ! on Ne 
23 2 |+ 856] 23 4 |-21 38] 23 5 +74 54 
8 oe Ss ve 3 oe 
36.51 20.0 48.09 52 
; 3 7 3.42 6. 
36.43 ¢| 19-1 2 48.01 , 52.6 2.73 °9| eso tS 
36.37 18.1 47.95 52.3 2.11 ©?) 73.1 19 
36.33 ; 17.1 5 47.91 ; 51.8 5] 1.5957, 70.8 73 
36.31 7] 16.2 2147-90 [| 51.0 (| 1.19 4° | 68.1 2 
36.32 15.4 47-92 50.0 0.9 | 
. .93 65.2 
36.36 : 14.7. 7147.97 : 48.8 *?1 0.82 1 63 3t 
36.44 -|14.2 5148.05 °| 47.4 4] 0.86 4] 59.0 3! 
36.55 ” 14.0 7] 48.17 7?| 45.8 1°] 1.06 7° °6.0 3° 
36.70 S|} rar 1448.32 75] 44.0 18 y4r 35) 27 
19 4 19 19 49 | 53°3 24 
36.89 32 | 14:5 , 48.51 | 42.1 1.90 | 50.9 
37-11 3° [15-2 7 48.74 i 40.0 2] 2.52 ©?! 40.0 19 
37-36 °> | 16.2 1 | 49.00 * >| 37.8 271 3.25 731 47.6 '4 
37.64 78 | 17.5 13] 49.29 79| 35.6 22] 4.06 8" | 46.7 9 
37.94 3°l 19.1 *9| 49,60 3"| 33.4 27] 4.92 8 46, 3 
38.26 32 18 33 ‘4 4,] 4:9? 89 40-4 3 
. 20.9 49.93 31.2 81 . 
38.58 33 22.9 7°] 50.27 94] 29.1 7! a 9° ae 9 
38.91 99 | 25.1 221 50.62 35 | 27.3 T8759 88| 4g. 15 
39.23 so 27.3 i 50.96 2 25.7 °| 8.42 831 61.1 2° 
e T | 
39-53 2° | 29.5 27 | 51.28 3° | 24.3 41 9.18 8 53.5 34 
39.80 31.7 51.57 23.2 9.86 6 
40.04 i 33.9 . 51.84 77} 22.4 Sbro44 yy 206 3? 
40.25 *"| 35-9 70 | 52.07 23) 21.9 Slro.g1 47! 63.1 35 
40.42 io 37.7 - 52.26 i 21.7 7} 11.25 34| 66.8 37 
40.55 “3 | 39-3 1, | 52-40 “4 21.8 ; 11.47 5 70.6 
40.63 40.7 52.50 22.2 11.56 
40.68 ° 41.9 - §2.55 5122.8 © Hh e2 4 82 38 
40.69 '| 42.9 !°]52.56 123.6 111.36 1°! 81.9 37 
40.67 ; 43.6 : 52.53 24.6 7°} 11.08 28! 85.4 35 
10 
40.62 3) 44.1 2152.47 . 25.6 | 10.69 39 88.7 0 
40.54 | 44-4 [52-39 26.7. 4.10.20 __| 91.6 
40.44 191 44.5 2152.29 1°) 27.7 TOT 9.62 58) g4.1 75 
40.34 °°| 44.3 7 | 52.17 121 98.6 21 8.97 °5| 96.1 7° 
40.23 ™'| 44.0 3] 52.05 17] 29.4 2] 8.26 7!! 97.6 35 
40.12 *'| 43.5 5]51.93 77/301 7 74 9 
10 6) 51-93 1, | 30% Cf 7-52 76; 99 5 
40.02 | 42.9 . 51.82 ' 30.6 6.76 98.8 
39.92 "| 42.1 151.71 ™130.9 31 6.01 751 98.5 3 
39-84 “| 41.2 °| 51.62 131.0 | 5.29 7?! 97.5 me 
r.012 40.157 1.076 “0.397 3.843 +3.711 
| 37%-259 2177.32 __ 48°.568 4! 69 — 7°.637 61/'.30 
0.00 -O.O!I +0.01 +0.03 ~0.02 0.24. ; 
+0.4 0.2 +0.4 ~O.2 +0.4 -O.2 
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Mean Solar 
ate. 


27.4 
Nov. 6.3 
16.3 
26.3 
Dec. 6.3 


16.2 
26.2 
36.2 


Sec 6, Tan 6 


Mean Place 


D’ya, Dwa 





Dy 6, Da 6 


Ascension. 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Right Declina- 


Right 
tion S. i 


Declina- 
Ascension. i 


Right 
tion N. i 


Declina- 
Ascension. i 


tion N. 


h m o t 
23 9 |+56 41 
ie 4 8 oe 

29.0 
1 [299 0 
25.7 19 


—45 42 

ZA 8 
82.6 3.50 
3:25 


23 
3.02 

2.83 *9 
2.70 °3 


2.62 
2.61 
72.0 
71.3 
48.64 "4 | 70.3 ! 


21 69.1 I 
49.03 °1 | 67.7 \¢ 
66.1 

64.3 
62.3 


60.3 
§8.2 
§6.2 
34-2 
52.3 19 
50.6 

49.1 '> 
47-9 
46.9 
46.1 


45.6 
°| 45-3 
45.2 
45-4 
45.8 


46.2 
| 49.7 
47-3 
47-9 
48.6 


49.2 
49.8 
59-3 
—O.114 
65’'.56 


+0.01 
0.2 


a A ANIA AN Ye. n° 


1.007 
49°.021 


0.00 
0.2 +0.4 


(Kph 13) 





















































































APPARENT PLACES OF STARS, 1913. 479 
FOR THE UPPER TRANSIT AT WASHINGTON. 
 Aquaril. y Tucane. y Piscium. y Sculptoris. 
Mean Solar Mag. 4.5 Mag. 4.1 Mag. 3.8 Mag. 4.5 
Date. - 
ere Right Declina- Right Declina- Right Declina- Right | Declina- 
Ascension. tion S. Ascension. | tion S. Ascension. tion N. Ascension. | tion S. 
h m | 0 r) h m ° , h m | ° , h m | o , 
23 Il |— 933] 23 12 |-5842] 23 12 |+ 248] 23 14 | -33 Oo 
s iad 8 se 8 ve s a? 
Jan. 1.2]19.56 49.4 21.29 66.9 38.66 21.4 7.36 36.2 
11.21 19.48 . 49.8 *] 21.06 ° 65.5 "4138.58 : 20.6 ®I 7.26 - 35.8 4 
21.1]19.42 °|50.1 3126.88 '°| 63.6 '9138.52 Sli9.9 7] 7.18 «| 35:0 
31.1] 19.38 ‘ 50.2 20.74 5 61.3 i 38.48 ; 19.3 . 7-12 || 33-9 tA 
Feb. 10.1] 19.37 | 50-7 3 20.65 3 58.7 29 38.46 , 18.7 ; 7:09 *| 32.5 5 
20.11 19.38 49.8 20.62 55.8 38.47 18.2 7.09 30.9 
Mar. 2.0]19.42 4/1 49.3 5] 20.64 7] 52.7 37138.50 3117.9 3] 7.13 M 29.0 *9 
12.0]19.49 7| 48.6 7120.73 9) 49.4 931438.57 7) 17.8 '] 7.21 26.9 7! 
22.0] 19.59 tA 47-7 2 46.0 34] 38.67 tA 18.0 : 7.32 - 24.7 i 
31.91 19-73 5 46.6 14 38.81 8 18.5 , 7.47 19 22.3 25 
Apr. 10.9] 19.91 45.2 38.99 19.2 7.66 19.8 
20.9] 20.13 77] 43.6 7° 39.20 77 | 20.2 7°} 7.90 74] 17.3 . 
30.9] 20.38 75| 41.9 77 39.45 ; 21.4778 8.17 771 14.7? 
May 10.8] 20.65 30 40.0 ” 39.73 30 22.9 . 8.47 a3 12.2 i 
20.8 | 20.95 32 38.0 - 40.03 51 24.6 19 8.80 35 9.8 - 
30.8] 21.27 35-9 40.34 26.5 9.15 7.6 
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37-1 27: 75 19| 19-7, 
40.8 37) 27.85 '°| 20.7 ' 
2 5 
44.5 37|27.90 *| 21.9 17 
48.0 27.91 23.3. 
{513 5 * 27.88 * 24.8 ° ° 
54.3. 2 27.82 26.3 | 
57.0 °7|27.73 2) 27.7 ' 
59.2 *7 127.62 29.0 3 
60.9 *7 27.50 | t2 3) 3a 8 
12 
62.1 7 27. 37° 31.1 i 
62.8 27.24 31.8 
62.9 27.11 e 32.2 4 
6 I 
62.3 26.99 *7 | 32.3 
+2.394 1.139 0.545 
23’7.95 | 23°.729 427'.35 
—0.16 0.00 +0.04 
-O.1 +0.4 -O.1 


Mean Solar 
Date. 


Jan. 1.2 
11.2 
21.2 
31.1 


Feb. 10.1 


20.1 
2.0 
12.0 
22.0 
1.0 


Mar. 


Apr. 


10.9 
20.9 
30.9 
May 10.9 
20.8 


30.8 
June 9.8 
19.7 
29.7 
July 9.7 


19.7 
29.6 
Aug. 8.6 
18.6 
28.6 


Sept. 7.5 
17.5 
27.5 

7-4 
17.4 


27.4 
Nov. 6.4 
16.3 
26.3 
Dec. 6.3 


16.3 
26.2 
36.2 


Sec 5, Tan 6 
Mean Place 


D’y a, Dea 
Dy é, De 8 


Oct. 


Mag. 5.1 


y' Octantis. 


> Pegasi. 
Mag. 5.2 


APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


Pp Cassiopeia. 


Mag. 4.8 


Right 


Ascension. 


h m 
23 46 


8 
63-75 
62.34 " 
61.08 ! 
60.00 * 
59-13 
58.48 
58.07 
57-91 
58.01 
58.36 


58.95 
59-77 
60.81 ? 
62.08 | 
63.46 


65.00 

66.64 * 
68.35 7 
70.08 * 


I 
71.78 ; 


73-40 | 
74.90 ; 
76.23 ; 
77°35 
78.22 


78.82 
79.12 
79.11 


78.79 
78.17 


77.28 


76.15 |'5| 65.6 


7.663 
61°.961 


+0.01 
+0.4 


Declina- 
tion S. 





—82 29 
89.5 

26| 827 9 
5-4 

ey 82.6 2 

4i 738 37 

ms 68.3 xo 
64.4 

59 38 


82 $0.7 36 


04 258 33 
24 30 
46.8 
4! 44.2 26 
54,22 
64 42.0 17 
40.3 
71 39.2 II 
* 38.6 
62 38.6 , 

2 
50 103 + 
33 16 
41.9 
12 21 
44.0 
87 46.5 25 
60 27 
2 
39 2.1 79 
I 55.1 jo 
58.1 > 
60. 
9 9 25 


—7-597 
68’'.43 

+0.51 

-O.1 


Right 


Ascension. 


h m 
23 48 
s 


2.97 
2.87 


2.77 
2.69 
2.63 


2-59 
2.5 

2.61 3 
2.67 


2.77 
2.92 
3.11 
3-34 
3.61 
3-90 
4.21 
4-54 
4.88 
5.21 
5-53 


5.84 
6.12 
6.37 
6.58 
6.75 


6.88 
6.97 ? 
7-03 
7-95 
7-04 
7.00 
6.94 
6.86 
6.76 
6.65 


6.54 


6.43 
6.32 


Load 


1.055 


3°.588 1377.48 


0.00 
+0.4 


Declina- 
tion N. 


Right 
Ascension. 


Declina- 
tion N. 


485 


Groombridge 4163. 
Mag. 6.6 





Declina- 
tion N. 


Right 
Ascension. 


NN 


29.5 
31.6 


33.6 
35-4 
36.9 
38.2 
39-3 


40.2 
40.8 
4I.1 
41.2 
41.0 


40.6 
40.0 


39.2 
+0.337 


6 
3 
I 
2 
4 
6 
8 


-0.02 
—-O. 1 
[Eph 13} 


163-49 


h m 
23 4 

8 
60.27 
59.99 
59.72 77 
59.48 - 
59:29 7 


59-15 
59.07 ° 
59-05 

59.10 9 


59-23 °° 


59:44 
59.72 7 
60.06 34 
60.46 mi 
60. 

” 47 
61.37 
61.86 *9 
62.36 5° 
62.85 i 
63.32 
. 3 44 

3.76 
64.16 4° 
64.51 35 
64.81 4 
65.05 17 
65.22 
65.33 
65.38 ° 
65-37 
65.31 


12 
65.19 ; 
65.03 
64.83 7° 
64.60 i 
64.34 o3 
64.06 


63.77 2 


1.837 
61°.785 


0.00 
+0.4 





28 


6 8 





73-9 
74.2 3 
73: 


3.612 +3.471 


34".945 34/7.13 


0.00 
+0.4 


-0.23 
0.0 


486 


Mean Solar 
Date. 


Feb. 


Mar. 


16.3 
26.2 
36.2 


Sec 6, Tan 6 


Mean Place 





APPARENT PLACES OF STARS, 1913. 


FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Piscium. 
Mag. 4.0 


Declina- 
tion N. 


Right 
Ascension. 


+ 6 22 
54-0 
53-3 
52.5 
51.8 
51.1 


7 
8 
7 
7 
6 

50.5 
50.1 + 
7149.8 3 
[49-8 © 

0.0 
4)? 5 
8 


50.5 
51.3 
* | 52.3 
53.6 
0 §5.2 


, | 97° 
5 | 58-9 

60.9 
32 63.0 
65.2 


67.3 
8 | 69.3 
71.2 
72.9 
74-4 
75-7 | 
76.8 


77-6 
78.2 


78.6 
| 78.8 
78.8 ° 
78.6 7 
78.3 ; 
77-9 
77°3 

76.6 / 
75.9 7 
+O.112 
54°'.19 


-O.0O1 
0.0 


an 
ag 
“J 
G 





€ Tucanse. 
Mag. 4.7 


Right 
Ascension. 


24.71 
24.33 3° 
23.98 3° 
23.68 4 
23.44 74 
23.27 
23.17 ° 
23.14 
23.19 > 
23.32 : 


2 
23.54 
23.84 3° 
24.21 37 
24.66 * 
25.17 6 
25-73 
26.33 °° 
26.95 63 
27.58 bo 
28.20 
60 
28.80 6 
29.36 > 
29.86 > 
30.29 ts 
30.64 5S 


30.90 
31.06 7° 
31.12 
31.08 13 
39-95 3) 


30.74 
30.45 *9 
30.10 35 
29.71 a3 
29.2 

9 9 43 
28.86 42 
28.44 
28.04 4° 


Oo 


2.464 
24°.185 


0.00 
+0.4 


31 41.4 


Declina- 
tion S. 





—66 3 
58.9 

57-7 |. 
56.0 *7 
53-8 22 


26 
I. 
§1.2 30 


48.2 


33 
44-9 35 


37.8 
ol 
34.1 37 


30.4 
26.8 3° 


32.8 73 


19 
34-7 
36.1 *4 


37.0 ? 


3 
37-3 
37.1 
| 36.3 
—2.252 
39//.16 
+0.15 
0.0 
{Eph 13) 


30 Piscium. 
Mag. 4.7 


Right 
Ascension. 


h m 
23 57 
8s 
29.61 
29.52 
29.44 


29-37 
29.31 


29.27 
29.26 
29.28 
29-34 
29.44 3 
29.57 

29.74 07 
29-95 , 4 
30.19 7s 


30.47 30 


39.77 
31.09 
31.41 
31.73 
32.05 


32.36 
32.64 
32.89 
33.11 
33-29 


33-43 
33-54 
33.61 
33-64 
33-63 
33-60 
33-55 
33-48 
33-39 
33-30 


33.20 


mm As! 00 


32 
32 
32 
32 
gl 


00 ONG ® mi Som 


= 


2 33.10 10 


33.00 *° 
1.006 
29°.905 
0.00 
+0.4 


Declina- 
tion S. 


— 629 
55.8 
56.3 
56.7 
56.9 
57.0 


56.9 
56.6 3 
56.1 
55-3 
54.3 


53-1 
51.6 
49-9 
48.1 
46.1 


44.0 
4l. 

39.8 
37-7 
35-7 


33-9 
32-3 
30:9 
29.8 
29.0 


~~ WM hw 


28.4 
28.1 
28.0 
28.2 
28.6 


29.1 
29-7 
30.4 
31.1 
31-9 
32.6 
33.2 
33-7 


—~O.114 
51°'.23 


an NM ONN ADA ADP bh = WZ 


+0.01 
0.0 


2 Ceti. 


Mag. 


1.050 


0.00 
+0.4 


Ww 
Gea 
SS ay A 





4.6 


Declina- 
tion 


wa 
0 
wn 
=~ Ww AW Ww 


CoO SN 


59.5 4 


~0.321 


17°.038 73''.35 


+0.02 
0.0 


JANUARY, 1913. 487 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








81 Mense. 7 Octantis. & Octantis. % Octantis. 
Mag. 6.2 Mag. 6.4 Mag. 5.4 Mag. 6.3 


Mean! Right |Declina4Mean| Right |Declina Mean! Right |Declina4jMean/ Right | Decli- 
Solar|Ascen-{ tion [JSolar/Ascen-| tion [Solar|Ascen-| tion [{Solar| Ascen- | nation 
.| sion. | South. [Date.| sion. | South. Date.| sion. | South. [Date.| sion. | South. 


RAdlean| Right | Declina 
Solar | Ascen-| tion 
Date.) sion. | South. 








ee | ee | eg | ee eee 




































I 
! 
h m ° ? bh m ° , h m o td h m 3 td h m i+} td 
jJan.| 1 42|-85 12] Jan.) 5 47|-84 49] Jan. 717/-8653i Jan. 9 9 (-85 18] Jan.j 1059 |-84 7 
8 oe 8 oe 8 oe s oe 9 oe 
0.3 | 28.39] 50.53 | 0.5} 17.06| 47.93 | 0.5 | 63.17| 28.48 | 0.6; 38.75 | 39.94 | 0.7} 56.87 | 11.88 


1.3 | 28.09/ 50.59 
2.3 |27.79| §0.63 
3-3 | 27-48 | 50.64 


1.5 | 16.96| 48.30 § 1.5 | 63.17! 28.88 J 1.6 | 38.91 | 40.29 J 1.7] 57.08 12.11 
2.5 | 16.849 48.68 | 2.5 | 63.15 | 29.28 2.6 | 39.05 40.66 | 2.7 | 57.31 | 12.37 
3-5} 16.70] 49.05 | 3.5} 63.11! 29.69 | 3.6 | 39.17] 41.04] 3.7|57.53/| 12.65 
4.5|16.55| 49-409 4.5 63.04 30.09 | 4.6 | 39.27| 41.43 | 4.7157.72| 12.95 
5-4| 16.40) 49.72 } 5-5 |62.94/ 30.46} 5.6: 39.36) 41.81 | 5.7 | 57.90) 13.24 
6.4| 16.25} 50.01 | 6.5 | 62.84| 30.82 | 6.6! 39.44/ 42.18] 6.7 | 58.06] 13.53 
7-4| 16.10, 50.29 f 7.5 62.73| 31.16] 7.6° 29.51 | 42.53 | 7.7) 58.21 | 13.82 
| 
8.4|15.96| 50.55 | 8.5 | 62.62, 31.49 | 8.6, 39.57] 42.86] 8.7 | 58.35 | 14.09 
9.4| 15.82 | 50.81 | 9.5 |62.51| 31.80 9-6 | 39-63 | 43-19 } 9.7] 58.49 | 14.35 
10.4 | 15.69| 51.07 | 10.5 62.42 | 32.10 10.6 | 39.70] 43.51 [10.7 | 58.64] 14.60 
11.4] 15.56) 53.34 P11.5 | 62.35 | 32.41 F1r.6 39.78| 43.82 [.11.6/ 58.79 | 14.85 
| 


4-3 27.18| 50.62 
5-3 | 26.88 | 50.59 
6.3 | 26.61) 50.55 
7-3 26.35 | 59-49 
8.3 26.10 | 50.43 
9-3 | 25-85 | 50.39 
10.3 | 25.61 | 50.35 
11.3 1 50.31 
12.4}15.43| §1.62 112.5 62.28 | 32.74 112.6 | 39.87 | 44.14 [12.6 58.95 | 15.10 
13.4] 15.30} §1.91 113.5 |62.21 , 33.08 113.6 | 39.96| 44.48 13.6 | 59.12] 15.36 
14.4| 15.17 | 52.22 [14.5 |62.14| 33.44 [14.6] 40.05 | 44.83 [14.6 | 59.29 | 15.63 
15.4| 15.02] 52.54 915.5 62.05. 33-82 J15-6 40.14] 45.21 115.6] 59.47 | 15.91 


50.28 
50.26 
50.25 
50.23 


12.3 | 25.13 
13-3 | 24.87 
14.3 | 24.60 
15.3 | 24.31 
16.2 | 24.02 
17.2 | 23.71 
18.2 | 23.40 
19.2 | 23.10 


50.19 
50.13 
50.03 
49.91 


16.4 | 14.85 | 52.87 } 16.5 61.95 | 34.21 116.6 | 40.23 | 45.63 116.6] 59.65 | 16.22 
17.4| 14.67 | 53-19 [17-5 | 61.80 | 34.61 [17.6 | 40.30| 46.02 [17.6] 59.82 | 16.56 
18.4/ 14.47] 53.50 [18.5 | 61.61 | 35.01 18.6 | 40.34 46.44 | 18.6 | 59.98 | 16.93 
19.4/ 14.25 | 53-79 119.5 61.410 35-39 119.6 40.36] 46.87 | 19.6 | 60.12 | 17.30 


20.2 | 22.81 
21.2 | 22.54 
22.2 | 22.29 
23.2 | 22.05 


49.76 
49.60 
49.44 
49.30 


20.4 14.02 | 54.04 1 20.5 61.17) 35-74 120.5 40.36| 47.28 | 20.6 | 60.25 | 17.68 
21.4.| 13.80 | 54.26 [21.5 | 60.92 | 36.06 $21.5 40.34 47-57 [21.6 | 60.35 | 18.04 
22.4|13-59| 54-48 [22.5 | 60.69 | 36.37 $22.5 40.32] 48.04 [22.6 | 60.44 | 18.38 
23-4 | 13-39 | 54.68 [23.5 | 60.47 | 36.66 [23.5 40.30! 48.39 123.6 | 60.54) 18.71 


24.2 | 21.82 
25.2 | 21.59 
26.2 | 21.34 
27.2 | 21.08 


24.4| 13.20] 54.88 124.5 | 60.28 | 36.95 124.5 40.30] 48.72 | 24.6 | 60.64/ 19.03 
25.4 | 13.02 | 55.10 125.5 | 60.10] 37.25 125.5 | 40.31 | 49.06 | 25.6 | 60.75 | 19.33 
26.4! 12.85 | 55.35 126.5 | 59.94/| 37-56 £ 26.5 | 40.33] 49-40 26.6 | 60.88 19.63 
27.4 12.66 | 55.60 $27.5 | 59-77 | 37-90 127-5 | 40.37 | 49-77 | 27-6 | 61.02 | 19.95 


49.16 
49.04 
48.95 
48.86 


28.2 | 20.80 
29.2 | 20.51 | 48.63 
30.2 | 20.21 | 48.48 
31.2 119.92) 48.31 
19.63 | 48.13 


28.4|12.46| 55.87 128.4 | 59.58 | 38.27 128.5 | 40.41 | 50.17 [28.6 | 61.17 | 20.29 
29.4| 12.25 | 56.15 129.4 | 59.37 | 38.64 129.5 | 40.43] 50.59 |. 29.6 | 61.31 | 20.65 
30.4 | 12.02] 56.43 $30.4] 59.13 | 39.01 F 30.5 | 40.44} 51.02 | 30.6 | 61.44 | 21.03 
31.41 11.78] 56.69 131.4| 58.87 | 39.37 131-5 | 40.43] 51.46 | 31.6/ 61.56) 21.43 
32.4) 11.53 | §6.92 132.4| 58.58] 39.72 132-5 | 40.39} 51.89 | 32.6 | 61.66 | 21.83 


48.75 


ep x a Sh er 








II.IO0 11.05 18.45 —18.42 12.24 12.20 9.76 —9.71 

55 47™ 1.50 717" 41*.19 g® g™ 30.42 J 10% 59™ 56°.70 

—84° 49’ 51’’.91 | -86° 53’ 40’’.29 [-85° 18’ 58’7.68 | -84° 7’ 33/'.14 
(Eph 13] , 


11.99 —I1.94 
rh 42™ 179.46 
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488 FEBRUARY, 1913. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

4 Octantis. 31 Mense. 7 Ooctantis 7 Octantis. 
Mag. 5.6 Mag. 6.2 Mag. 6.4 Mag. 6.3 
Mean| Right |Declina-| Mean| Right Declina Mean! Right |Declina{ Mean! Right |Declina4 Mean Right Deck- 
Solar |Ascen-| tion [Solar] Ascen- Solar|Ascen-| tion [Solar|Ascen-| tion [Solar Ascen- | nation 
Date.| sion. | South. [Date.| sion. South. Date.| sion. | South. [Date.| sion. . [Date.| sion. | Sosth. 

h m o 7 hm h m o 8 h m h m of 

Feb. | 1 42 |-85 12] Feb.| 5 47 Feb.| 7 17|-86 53] Feb.) 9 9 Feb.| 11 oe 7 
8 oe 8 oe 3 oe s or 8s of 

1.2 | 19.63 | 48.13 [| 1.4] 11.53 | 56.92 | 1.4] 58.58| 39.72 | 1.5] 40.39] 51.89 |] 1.6] 1.66 | 21.83 
2.2 {19.36} 47.92 | 2.4] 11.27| 57.12 | 2.4| 58.28} 40.05 | 2.5 | 40.33] 52.30] 2.6| 1.75 | 22.23 
3.2 |19.10] 47.70] 3.4) 11.02] 57.301 3.4157.96] 40.34 | 3.5 | 40.27] 52.689 3.6) 1.82 | 22.62 
4.2 |18.86| 47.49 | 4.41 10.77] 57-46] 4.4]57.66} 40.62 | 4.5 | 40.20! 53.05 | 4.6/ 1.89 | 23.00 
5.2 | 18.64 | 47.29 f 5-4| 10.54 | 57-63 | 5.4|57-37| 40.89 f 5.5 | 40.13 | 53-40] 5.6| 1.94 | 23.37 
6.2 | 18.43 | 47-08 | 6.4] 10.31 | 57.78 | 6.41 57.09| 41.16] 6.5 | 40.07] 53.75 | 6.6! 2.00 | 23.72 
7.2 | 18.21 | 46.88 ] 7.41 10.09] 57.93 | 7.4| 56.82] 41.42 ] 7.5 | 40.02] 54.09 | 7.6] 2.07 | 24.06 
8.2 | 17.99| 46.70 | 8.4] 9.88/ 58.09 | 8.4/ 56.55/ 41.69 | 8.5 | 39.97| 54.44] 8.6] 2.14 | 24.40 
9.2 |17.77| 46.52 | 9.4 9.4| 56.30| 41.96] 9.5 9.6| 2.22 | 24.74 
10.2 |17.54| 46.34 10.4 | 56.05 | 42.25 10.6] 2.30 , 25.08 
11.2 |17.29| 46.17 11.41 55.79 | 42.56 11.6] 2.39 | 35.44 
12.2 | 17.03| 45.98 12.4| 55.51 | 42.89 12.6| 2.48 | 25.83 
13.2 | 16.75 | 45.77 13.4| 55.21 | 43.22 13.6| 2.57 | 26.24 
14.2 | 16.48] 45.54 14.4 | 54.86 | 43.55 14.6) 2.65 | 26.65 
15.2 | 16.22] 45.28 15.4| 54.49] 43.86 15.6| 2.71 | 27.05 
16.2 | 15.971 44.99 16.4|54.10| 44.15 16.6] 2.75 | 27.53 
17.2 | 15.73 | 44.69 17.4 | 53-69 | 44.41 17.5| 2.78 | 27.96 
18.2 | 15.52| 44.39 18.41 53.28 | 44.65 18.5 | 2.79 , 28.38 
19.2 | 15.33 | 44.09 19.4| 52.87 | 44.87 19.5 | 2.79 | 28.78 
20.2 | 15.15 | 43.80 20.4 | 52.50] 45.07 20.5 | 2.79 {| 29.16 
21.2 | 14.961 43.54 21.4] 52.15 | 45.29 21.5 2.80 | 29.52 
22.1 | 14.771! 43.30 22.41 51.82 | 45.52 22.5] 2.83 ! 29.88 
23.1 | 14.571 43.07 23-4| 51.50| 45.77 23-5| 2.87 | 30.24 
24.1 | 14.35 | 42.83 24.4151.17| 46.04 24.5 | 2.92 | 30.62 
25.1 | 14.12{ 42.58 25.4| 50.83 | 46.32 25.5 | 2.97 | 31.02 
26.1 | 13.88} 42.31 26.4 | 50.48 | 46.60 26.5 | 3.01 | 31.44 
27.1 | 13.64] 42.02 27.4| 50.04! 46.88 27.5} 3.04 | 31.88 
28.1% | 13.41 | 41.71 28.4] 49.62 | 47.15 28.5 | 3.05 | 32.32 
29.1 | 13.19| 41.38 29.4 49.18 | 47.38 29.5 | 3.04 | 32.76 
30.1 | 13.00] 41.04 30.4 | 48.73 47.60 30.5 | 3.02 | 33.18 
11.98 —I1.94 11.10 —11.06 18.46 —18.44 12.25 —12.20 9.77 —Q.72 
rh 4217.46 [| 5547" 1%.50 | 7° 17™ 41°19 | 9% o@ 30%.42 | 102 59™ 56*.70 
85° 12’ 33/’.92 1-84° 49’ 51’%.91 | -86° 53’ 40’’.29 [-85° 18’ 5877.68 | -84° 7% 3377.14 





[Eph x3] 





Mean 
Solar 
Date. 





Mar. 


11 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 
Ii. 
12.1 


13.1 
14.1 
1§.1 
16.1 


17.1 
18.1 
19.1 
20.1 


21.1% 
22.1 
23.1 
24.1 


25.1 
26.1 
27.1 
28.1 


29.1 
30.1 


31.0 
32.0 


11.98 
1% 42m 
-85° 


. MARCH, 1913. 


489 


APPARENT PLACES OF CIRCUMPOLAR STARS 


FOR THE UPPER TRANSIT AT WASHINGTON. 


4 Octantis. 
Mag. 5.6 


€ Octantis. 
Mag. 5.4 


31 Mense. 
Mag. 6.2 





Mean! Right |Declina 
Solar|Ascen-| tion 
Date.| sion. | South. 


Mean] Right |Declina4 Mean) Right |Declina 
Solar|Ascen-| ti lar} Ascen tion 
Date.| sion. South. 


Right |Declina 
Ascen-| tion 
sion. | South. 

















° ? 


—-85 19 


2.34 
2.70 
3.04 
3.35 


m ° a 

I 42 |-85 12] Mar. 
oe 3 

41.38 9 1.3 | 64.27 

41.04] 2.3 | 63.96 

40.70 | 3.3 | 63.67 

40.37 | 4.3 | 63.39 


m ° e 
-86 53 


on 


h m 
Mar.| 9 9 


$s 
37.85 
37-67 
37-49 
37-30 


47.38 
47-60 
47.78 
47.96 


49.18 
48.73 
48.29 
47.86 


13.19 
13.00 
12.82 
12.66 


1.4 
2.4 
3-4 
4.4 


1.4 
2.4 
3-4 
4.4 


63.11 
62.84 


62.57 
62.31 


12.51 
12.36 
12.21 
12.07 


48.12 
48.28 
48.43 
48.59 


3.65 
3-95 
4.25 
4.54 


40.04 
39-73 
39-43 
39.14 


5-3 
6.3 
7-3 
8.3 


5-4 
6.3 
7-3 
8.3 


47-44 
47.03 
46.64 
46.27 


5-4 
6.4 
7-4 
8.4 


37.12 
36.95 
36.78 
36.63 


62.06 
61.80 


61.54 
61.25 


38.85 
38.56 
38.27 
37-96 


4.84 
5.16 
5.50 
5-85 


36.49 
36.34 
36.19 
36.03 


48.77 
48.96 
49.17 
49.38 


45.89 
45-51 
45.12 
44.72 


11.91 
11.74 


11.55 
11.36 


9-3 
10.3 


11.3 
12.3 


9-3 
10.3 
11.3 
12.3 


9-4 
10.4 


11.4 
12.4 


6.21 
6.57 
6.92 
7.26 


60.95 
60.64 
60.32 
60.00 


49.60 
49.80 
49.99 
50.15 


35.86 
35.66 
35-44 
35.21 


37-63 
37-28 
36.90 
36.51 


11.17 
10.98 
10.80 
10.64 


13.3 
14.3 
15-3 
16.3 


13.3 
14.3 
15.3 
16.3 


44.29 
43.82 
43-33 
42.82 


13.4 
14.4 
15.4 
1.60 16.4 
10.50 
10.39 
10.29 
10.20 


36.11 
35-72 
35-34 
34-98 


50.28 
59-39 


59.49 
50.58 


34.96 
34.72 
34.48 
34.26 


59.68 
59.38 
59-09 
58.82 


17-3 
18.3 
19.2 
20.2 


1.57 
1.51 
1.43 
1.37 


17.3 
18.3 
19.3 
20.3 


42.31 
41.82 
41.35 
40.90 


17.4 
18.4 
19.4 
20.4 


7°57 
7-85 
8.11 
8.35 


8.60 
8.87 
9-15 
9-45 


10.10 


9-99 
9.86 


9.72 


21.2 
22.2 
23.2 
24.2 


58.56 
§8.30 
58.04 
57-77 


50.68 
50.80 


59.93 
51.08 


34-63 
34-30 
33-98 
33-66 


1.32 
1.30 
1.29 
1.30 


21.3 
22.3 
23.3 
24.3 


40.47 
40.06 
39-65 
39.22 


21.4 
22.4 
23.4 
24.4 


34-05 
33.86 
33-67 
33-49 


38.78 
38.32 
37.84 
37-34 


57.48 
57-18 
56.87 
56.56 


9.58 
9-43 
9-29 
9.16 


33-32 
32.96 
32.58 
32.18 


25.2 
26.2 
27.2 
28.2 


1.30 
1.29 
1.26 
1.22 


25-3 
26.3 
27-3 
28.3 


51.24 
51-39 
51-53 
51.66 


25.4 
26.4 
27-4 
28.4 


33-30 
33.08 
32.84 
32-59 


9-75 
10.07 
10.38 
10.68 


56.25 


55-95 
55.66 


55:39 


36.82 
36.31 | 53.81 
35.81} 51.86 
35-33 1 51-90 


10.96 


TI.21I 


11.44 
11.66 


31.78 
31-37 
30.96 
30.56 


9.04 
8.95 
8.88 
8.82 


29.2 
30.2 
31.2 
32.2 


1.15 
1.05 


0.93 
0.81 


29-3 
39.3 
31.3 
32-3 


51.75 | 29-4 
30.4 
31.4 


32.4 


32.32 
32.05 
31.78 
31.§2 


II.II 11.06 
5° 47™ = 1°.50 
84° 49’ 517.91 


18.47 —18.45 

7° 17™ 41*.19 

~86° 53’ 40/'.29 
[Eph 13) 


-11.93 
17°.46 
33’'.92 


12.25 —12.21 
g® g™ 30°.42 


12! —85° 18’ 58/'.68 


7) Octantis. 
Mag. 6.3 


Mean! Right | Decii- 
Solar} Ascen- } nation 
Date.| sion. | South. 











h m ° , 
II O} 84 7 
32.76 
33.18 
33-59 
33-97 


Mar. 
8 
3-04 
3.02 
3.00 
2.97 


1.5 
2.5 
3-5 
4:5 


5:5 
6.5 
7:5 
8.5 


2.93 
2.89 
2.86 
2.84 


34-34 
34.71 
35.08 
35-44 


2.84 
2.84 


2.84 
2.84 


35.80 
36.17 
36.55 
36.95 


9.5 
10.5 
11.5 
12.5 


2.83 
2.80 
2.75 
2.69 


37-36 
37-79 
38.22 
38.65 


13-5 
14.5 
15-5 
16.5 


2.61 
2.52 
2.43 
2.35 


39.06 
39.46 
39.83 
40.18 


17.5 
18.5 
19.5 
20.5 


2.28 
2.23 
2.19 
2.15 


21.5 
22.5 
23.5 
24.5 


40.52 
40.87 
41.23 
41.61 


2.10 
2.05 
1.98 
1.89 


42.00 
42.40 
42.81 
43.21 


25-5 
26.4 
27.4 
28.4 


43.60 
43-97 
44.33 
44.67 


29.4 
30.4 
31-4 
32-4 


1.79 
1.68 


1.56 
1.44 


9.77 9.72 
10° so =56°.70 
84° 7’ = 33'7.14 


490 APRIL, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






4 Octantis. 31 Mense. 7 Octantis. ¢ Octantis. 
Mag. 5.6 Mag. 6.4 Mag. 5.4 


7 Octantis. 
Mag. 6.3 










Mean| Right {Declina4 Mean} Right |Declina4 Mean) Right } Decili- 
Solar|Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen- | nation 
.| sion. | Sods. [Date.| sion. | South. [Date.| sion. {| South. 


h m ° o h mi 3° é 
7 17|-86 53] Apr, 9 9|-85 19 
8 or s oe 
35-33 | 51-909 1.4] 31.52} 11.66 
34.87 | §3-93 | 2.4] 31.26] 11.86 
34-42] 51.95 | 3-3 | 31.01] 12.06 
33-99} 51-98 | 4.3 | 30.77| 12.25 


Mean| Right |Declina4 Mean} Right |Declina 
Solar |Ascen-| tion [Solar|Ascen-| tion 
Date.| sion. | Soutk. [Date.| sion. | South. 























h m o h6F 
Apr.) 10 59 |-84 7 
8 ve 
1.4 | 61.44 | 44.67 
2.4 | 61.32 | 45.00 
3-4 | 61.21 | 45.32 
4.4] 61.11 | 45.63 


hm/| ° ’ hm; ° % 
Apr.| 1 42|-85 12] Apr.| 5 46|-84 49 

8 zd s on 
1.0 | 8.82 | 30.56] 1.2/55.39| 60.81 
2.0 | 8.78 | 30.18 f 2.2| 55.12 | 60.69 
3-0 | 8.73 | 29.81 | 3.2 | 54.86| 60.58 
4.0 | 8.68 | 29.46] 4.2| §4.62| 60.47 


5.0 | 8.63 | 29.11] 5.2: 54.38) 60.37 
6.0 | 8.56 | 28.77] 6.2) 54.14] 60.29 
7.0 | 8.48 | 28.43 7.2 53-89 60.22 
8.0 | 8.39 | 28.08 | 8.2; 53.63} 60.16 


5-4 | 61.01 | 45.93 
6.4 | 60.92 | 46.24 
7-4 | 60.84 | 46.57 
8.4 | 60.76 | 46.92 


33-57 | 52-02 | 5-3 | 390.54] 12.44 
33-16| 52.08 | 6.3 | 30.32] 12.65 
32.73| 52-15 § 7-3| 30.11} 12.88 
32.29 | 52.23 | 8.3) 29.89] 13.12 


9.4 60.67 | 47.28 
10.4 | 60.57 | 47-64 
11.4| 60.46 | 48.01 


12.4 | 60.32 , 48.37 
13.4 | 60.17 | 48.7 


10.0 | 8.21 | 27.32 | 10.2 | §3.07/ 59.98 31.35 | 52.38 | 10.3 | 29.41 | 13.61 
11.0 | 8.13 | 26.92 11.2! 52.78| 59.87 11.2} 30.84 | 52-43 | 11.3 | 29.14] 13.86 
12.0 | 8.07 | 26.50 [12.2 | 52.48/ 59.74 12.2 | 30.31 52.47 | 12.3 | 28.85 | 14.09 





! 
| 
3° | 8.30 | 27.71 | 9.2/| 53-35 | 60.08 31.83] 52.30] 9.3 | 29.66| 13.37 
| 
| 
| 





13.0 | 8.03 | 26.07 }.13.2 | 52.19| 59.57 $13.2. 29.78 | 52.46 1 13.3 | 28.55 | 14.29 
14.0 | 8.01 | 25.63 | 14.2| 51.91] 59.39 14.2 | 29.26 52.44 114.3 | 28.24| 14.47 
15.0 | 8.01 | 25.20 15.2) 51.65 59.20 15.2, 28.77 §2.40 | 15.3 | 27.93 | 14.62 
16.0 | 8.02 | 24.80 [16.2 §1.40| 59.00 J 16.2 | 28.30) 52.35 | 16.3 | 27.64| 14.76 
| : | 
17.0 | 8.03 
17.9 | 8.04 
18.9 | 8.02 
19.9 | 8.00 


49.03 
49.34 
49-63 


24.42 117.2/51.17| 58.81 17.2 | 27.86 §2.30 | 17.3 | 27.37 | 14.88 
24.06 118.2 | 50.95 | 58.64 }.18.2' 27.44) 52.27 118.3 | 27.12! 15.02 
23.72 | 19.2 | 50.73] 58.49 [19.2 | 27.03; 52.26 | 19.3 | 26.88 15.16 
23.38 | 20.2 | 50.50| 58.36 20.2 26.62| 52.26 20.3 | 26.641 15.32 


49-90 
50.17 
50.45 
50.74 








20.9 | 7.97 | 23.03 [21.2 | 50.25 | 58.24 21.2| 26.18 §2.28 21.3 | 26.40 15.50 | 21.4/ 59.06 
22.4] §8.94 
23-4) 58.80 


24.4 | 58.65 


51.04 
51-35 
51.67 
51-99 


21.9 | 7-93 | 22.66 § 22.2] 50.00} 58.18 [22.2 | 25.72| 52.29 | 22.3 | 26.14| 15.69 

8 | 22.26 | 23.2 | 49.74] 57-97 | 23.2 25-25 | 52.30 | 23.3 25-86| 15.88 

23.9 | 7.86 | 21.85 | 24.2 | 49.47] 57-81 | 24.2 | 24.76] 52.30 | 24.3 | 25.56| 16.06 
| | 





25-4 | 58.49 
26.4 | 58.32 
27.4| 58.14 
28.4 | 57-95 


24.9 21.43 [25.1 | 49.20] 57.62 25.2 | 2.26 §2.27 125.3 | 25.27 | 16.22 

25.9 | 7.87 | 21.01 | 26.1 | 48.95 | 57.40 | 26.2 | 23.76] 52.21 | 26.3 | 24.97] 16.36 

26.9 | 7.90 | 20.61 | 27.1 | 48.70] §7.16 | 27.2 | 23.28] 52.13 127.3 | 24.66| 16.46 

27.9 ae 28.1 | 48.47 | 56.92 28.2/ 22.81 §2.03 28.3 | 24.35 16.55 
| 


52-30 
52-59 
52.86 
53-11 





| | 

19.82 | 29.1 | 48.25 | 56.68 [ 29.2 | 22.36! 51.91 § 29.3 | 24.05] 16.63 
29.9 19.44 | 30.1 | 48.05 | 56.44 30.2 | 21.93 51.78 | 30.3 | 23.77 | 16.69 
30.9 | 8.12 | 19.09 [31.1 | 47.86] 56.20 | 31.2 | 21.52 | §1.67 131.3 | 23.50| 16.75 
31.9 | 8.18 | 18.75 [32.1 | 47.67] 55.98 132.2 | 21.12] 51.59 1 32.3 | 23.24 16.82 


29.4} 57-76 
30.4 | 57-59 
31.3 | 57-43 
32.3 | 57-26 


28.9 | 7.99 





53-35 
53-57 
53-78 
53-99 








Ce ee Ce eneraeme en ee EE eee 





11.97. —I1I.93 IL.10 —11.06 18.48 -18.45 12.26 -12.22 9.78 -9.73 

rh 42™ 175.46 5" 47™ —-1*.50 7° 17™ 41.19 g" g™ 30°42 | 10° 59™ 56*.70 

85° 12’ 33’".92 | -84° 49’ 51/’.91 § -86° 53’ 40’..29 §-85° 18’ 58/768 | -84° 7’ 337.14 
{Eph 13) 





B£ean| Ri i 
Solar | Ascen-| tion 
Date.| sion. | Soutk 
h m ° , 
May] 1 42/-85 12 
8 of 

x.9 | 8.18] 18.75 
2.9 | 8.23} 18.41 
3-9 | 8.27] 18.07 
4-9 | 8.30} 17.74 
5-9 | 8.32] 17.39 
6.9 | 8.34] 17.03 
7-9 | 8.37] 16.65 
8.9 | 8.41] 16.24 
9-9 | 8.47] 15.83 
10.9 | 8.55] 15.42 
Ir.9 | 8.66} 15.03 
12.9 | 8.78| 14.65 
13.9 | 8.90} 14.29 
14.9 | 9.02} 13.97 
15-9 | 9.13| 13-66 
16.9 | 9.22] 13.35 
17-9 | 9.29] 13.05 
18.9 | 9.35] 12.73 
19.9 | 9.42| 12.40 
20.9 | 9.50} 12.04 
21.9 | 9.59) 11.66 
22.9 | 9.70| 11.29 
23.9 | 9.83] 10.92 
24.9 | 9.98] 10.57 
25.9 | 10.15} 10.24 
26.9 [10.31] 9.92 
27.9 |10.48| 9.62 
28.9 |10.65] 9.33 
29.9 |10.81| 9.06 
30.9 | 10.96| 8.79 
31.9 | 11.09| 8.53 
32.9 | 11.21] 8.26 

11.96 11.92 

1X 42™ 179.46 

“85° 12’ = 33°’.92 


MAY, 19138. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


- 1Date. 


Solar|A 


scen- 
sion. 


h m 
May, 5 46 


8 
47.86 
47.67 
47-49 
47-30 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


47.10 
46.89 
46.67 


46.45 


46.22 
46.00 
45-79 
45-59 


9.1 
10.1 
11.1 
12.1 


13.1 


14.1 
15.1 


45-41 
45-25 
45.10 
16.1 | 44.96 
44.81 
44.65 
44.48 
44.30 


44.11 
43-93 
43-76 
43-59 


43-44 
43-30 
43.18 
43.08 


42.99 
42.90 
42.80 


42.70 


II.310 
5° 47™ 


81 Mense. 
Mag. 6.2 


Mean) Right |Declina 


tion 





9 , 


-84 49 


56.20 
55-98 
55-77 
55-58 


55-39 
55.21 
§5.01 
54.80 


54-57 
54-30 
54-01 
53-71 


53-40 
53-10 
§2.82 


52-57 


52-33 
52.10 
51.88 


51.64 


51.38 
51.11 
§0.81 


50.49 


50.15 
49.82 
49-49 
49-17 


48.86 
48.57 


48.29 
48.02 


11.05 


1*.50 


-84° 49’ 51/’.91 







sion. 


19.95 
1964 
19.12 
18.67 


18.21 
17-74 
17.28 
16.83 


16.41 
16.03 
15.67 
: 15-33 





15.2 
16.2 


17.2 | 14.99 
18.1 | 14.64 
19.1 | 14.27 
20.1 | 13.88 





21.1 
22.1 
23.1 
24.1 


13-47 
13.06 
12.65 


11.86 
11.49 








7 Octantis. 
Mag. 6.4 


Mean! Right |Declina 
Solar Ascen- 
. Date. 


tion 


51.67 
51.59 
51.51 
51.44 


51.38 
51-33 
§1.27 
51.20 


51.10 
§0.98 
§0.83 
50.66 


50.48 
50.30 
50.13 
49.98 


49.85 
49-74 
49.63 
49.51 


49.37 
49.22 
49.04 


12.25 | 48.85 


48.63 
48.39 


11.15 | 48.16 
10.85 | 47.92 





10.27 
10.00 


32.1] 9.72 


18.48 


10.55 | 





47.70 
47.49 
47.29 
47.11 


18.45 
72.17" = 41°.19 
-86° 53’ 40''.29 


[Eph 13) 


€ Octantis. 
Mag. 5.4 


Mean) Right |Declina 


Solar 
Date. 


Ascen- 
sion. 


h m 

May 
8 

23.50 

23.24 

22.99 

22.74 


1.3 
2.3 
3-3 
4-3 


5°3 
6.3 
73 
8.3 


22.49 
22.23 


21.96 
21.67 


21.37 
21.05 


20.72 
20.40 


9-3 
10.2 
11.2 
12.2 


13.2 
14.2 
15.2 
16.2 


20.09 
19.80 
19.53 
19.28 


17.2} 19.04 
18.2; 18.80 
19.2 | 15.55 
20.2! 18.28 


21.2 
22.2 
23.2 
24.2 


17-99 
17.69 
17.38 
17.08 


16.78 


16.49 
16.21 


15.94 


25.2 
26.2 
27.2 
28.2 


15.69 
15-45 
15.22 
15.00 


29.2 
30.2 
31.2 
32.2 


12.26 


tion 
South. 


i+) ‘ 


9 9/-85 19 


ve 


16.75 
16.82 


16.88 
16.96 


17.06 
17.15 
17.27 
17.38 


17-47 
17-55 
17.60 
17.63 


17.62 
17.60 
17-59 
17.58 


17.61 
17.64 
17.69 
17-74 


17.78 
17.80 
17.80 
17-77 


17-73 
17.66 
17.58 
17-49 


17.41 
17-33 
17.26 
17.20 


—-12.22 


g* o™ 30°.42 
—85° 18’ 58’'.68 


Mean} Right 
Solar | Ascen- 
sion. 


Date. 


h m 


491 





Decli- 
nation 
outh. 


° ? 


May| 10 59 |-84 7 


$s 
57-43 
57.26 
57.1! 
56.97 


1.3 
2.3 
3-3 
4.3 


56.83 
56.69 
56.53 
56.36 


§6.17 
55-97 
55-78 
55-55 


9:3 
10.3 
11.3 
12.3 


13.3 
14.3 
15-3 
16.3 


55-34 
55-14 
54-95 
54.78 


54.62 
54-46 
54-30 
54-14 


17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 


53-95 
53-75 
53°54 
53-32 


25.3 
26.3 
27-3 
28.3 


53.10 
52.87 
52.65 
52-45 


52.26 
52.08 
51-90 
51.72 


29.3 
30.3 
31.3 
32.3 
9-78 

10° 59™ 
84° 7’ 


53-78 
53-99 
54.19 
54.40 


54-63 
54.88 
55-13 
55-39 


55-65 
55-90 
56.12 
§6.31 


56.48 
56.64 
56.78 
56.92 


57.08 
57-25 
57-43 
57-63 


57.82 
§8.01 


58.18 
58.34 


58.47 
58.58 
58.67 
58.75 


§8.82 
58.88 


58.95 


59.04 


“9-73 
56°.70 


33/’.14 





492 JUNE, 1913. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
4 Octantis. 
Mag. 5.6 
Meen| Right /Declina 
Solar} Ascen-| tion 
Date.) sion. | South. South. [Date.| sion, 
hm) ° ’ h m hm 
June} 1 42}-85 12|June| 5 46|-84 49] June] 7 17/|-86 53 9 9/-85 19] June 10 59 —84 7 
8 oe 8 on 8 oe 8 oe 

1.9 | 11.21] 8.26 J 1.0) 42.70| 48.02 J 1.1] 9.72 | 47.11 1.3, 51.72 , §9.04 
2.9 | 11.33| 7.97 | 2.0| 42.59] 47-771 2.1] 9.42 | 46.94 14.76| 17.16 f 2.3151%.55 | 59-14 
3-9 111.45] 7.67 | 3-01 42.471 47.51 1 3.1] 9.11 | 46.77 14.§2| 17-12] 3.3/ 51.38 §9.24 
4-9 | 11.58] 7.36 | 4.0| 42.34] 47.23] 4.1 | 8.78 | 46.59 14.27| 17.09] 4.3) 51.20! 59.36 
§-9 | 11.73| 7.02 | 5.0] 42.21] 46.92] 5.1/| 8.44 | 46.39 13.99 | 17-05 | 5.31 51.00, 59.48 
6.9 } 11.90} 6.69 | 6.0/ 42.08| 46.60] 6.1{ 8.08 | 46.17 13.71 | 16.98] 6.3 50.78 | 59.60 
7-9 |} 12.09} 6.38 | 7.0] 41.96] 46.26 13.42] 16.90] 7.2 59.55 | 59-69 
8.9 | 12.30} 6.07 ]| 8.0| 41.86] 45.90 13.12] 16.79] 8.2 50.32 | 59-74 
9-9 | 12.52] §.79 | 9.0/1 41.78] 45.53 12.84 | 16.64] 9.2 s0.09| 59.77 
10.9 | 12.74] 5-§§ | 10.0| 41.71] 45.17 10.2 | 12.58 | 16.49 | 10.2 | 49.86 | 59.78 
11.8 | 12.94] 5.33 [11.0| 41.66! 44.82 11.21 12.35 | 16.33 [ 41.2] 49.65 | 59.78 
12.8 | 13.13} 5.1% [.12.0) 41.62] 44.50 12.2} 12.13] 16.18 ] 12.2 | 49.46 | §9.77 
13.8 | 13.31] 4.90 [.13.0| 41.58| 44.20 13.2| 11.93 | 16.04 }13.2 | 49.28 | 59.77 
14.8 | 13.47! 4.69 [.14.0| 41.53] 43.92 14.2 | 11.73] 15.92 [14.2 | 49.11 | §9.78 
15.8 | 13.63} 4.46 ]15.0| 41.47] 43.66 1§.1{ 114.52} 15.82 $15.2 | 48.94 | 59.81 
16.8 | 13.79] 4.20 | 16.0| 41.40] 43.39 16.1 | 11.31 | 15.72 116.2 | 48.77 | 59.86 
17.8 |113.96| 3.95 ]17.0/ 41.33| 43.10 17.1 | 11.08] 15.63 [17.2 | 48.58 | §9.90 
18.8 | 14.15 | 3.69 [18.0] 41.25 | 42.79 18.1 | 10.84 | 15.52 | 18.2 | 48.38 | 59.94 
19.8 |14.36| 3.43 [18.9| 41.18] 42.45 19.1 | 10.58] 15.38 }. 19.2 | 48.17 | 59.96 
20.8 114.59} 3-17 |19.9!41.12} 42.10 20.1 | 10.33 | 15-22 | 20.2 ! 47.95 | 59.97 
21.8 | 14.83] 2.94 [20.9/ 41.08 | 41.74 21.4] 10.08] 15.05 | 21.2 47-12| 59.96 
22.8 | 15.07] 2.72 [21.9] 41.05 | 41.36 22.1/ 9.84] 14.85 | 22.21 47.49 | 59.93 
23.8 | 15.32] 2.53 | 22.9|41.03] 40.99 23.1] 9.61 | 14.64 $23.2 | 47.27 | 59.87 
24.8 | 15.57] 2.35 |23.9/ 41.03] 40.63 24.1] 9.41 | 14.41 [24.2 | 47.06 | 59.80 
25.8 | 15.80} 2.18 [24.9] 41.04/ 40.29 25.1] 9.22] 14.19 125.2! 46.86 / 59.71 
26.8 | 16.03] 2.04 125.9] 41.06| 39.96 26.1| 9.04! 13.98 | 26.2 | 46.68 | 59.62 
27.8 | 16.24] 1.90 [26.9] 41.08 39.65 27.1| 8.87| 13.78 [27.2] 46.51 | 59.55 
28.8 | 16.44] 1.75 127.9] 41.09] 39.36 28.1| 8.70} 13.59 [28.2 | 46.35 | 59.48 
29.8 | 16.64| 1.60 | 28.9 | 41.10] 39.08 29.1 | 8.52] 13.41 [29.2] 46.19] 59.42 
30.8 | 16.83] 1.44 | 29.9/ 41.11 | 38.80 30.1] 8.34] 13.25 | 30.2 | 46.04} §9.37 
31.8 |17.02| 1.26 [30.9] 41.10] 38.51 31.1{ 8.15 | 13.09 [31.2 | 45.86 | 59.34 
32.8 | 17.23] 1.05 131.91 41.08 | 38.20 7:95 32.2 | 45.67 | 59.31 

11.95 11.91 11.10 ~—IT.05 18.46 -18.44 12.26 12.22 9.78 —9.73 

15 42 175.46 5547" = 1*.50 7° 17™ 418.19 g® g™ 30%.42 10° 59" = _56°.70 
-85° 12’ 33/792 [-84° 49’ 51/91 | -86° 53’ 40’.29 §-85° 18’ 58/7.68 | -84° 7’ 33". 

























































































[Eph 13) 






























JULY, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






4 Octantis. 
Mag. 5.6 


31 Mense. 








Mean} Right 
Solar | Ascen- 
Date. 


Mean) Right 
Solar Ascen- 
| sion. 


Mean! Right 
Solar | Ascen- 
outh. [Date.| sion. 


ee | ee: es | 































sion. 





h m 
1 42 
s 
17.02 
17.23 
17.46 
17.70 


—84 49 | July 
8 oe 

38.20 
37.88 
37-55 


37-19 


July 


1.8 
2.8 
3-8 
4.8 


1.0 
2.0 
3.0 
4.0 






60.84 
60.64 


5-8 
6.8 
7.8 
8.8 


60.46 
60.31 
60.19 
60.08 


36.81 
36.44 
36.09 
35-76 


17.96 
18.24 
18.52 


18.79 


5.0 
6.0 
7.0 
8.0 


60.00 
59-94 
59.87 
59.78 


9.8 
10.8 
11.8 
12.8 


19.04 
19.27 
19.48 
19.69 


35-45 
35.16 
34-90 
34.64 


9.0 
10.0 
II.0 
11.9 





13.8 
14.8 
15-8 
16.8 


59.68 
59-57 
59-45 
59-33 


19.90 
20.12 


20.35 
20.60 


34-37 
34-09 
33-79 
33-47 


12.9 
13.9 
14.9 
15.9 


20.86 
21.13 
21.41 


21.69 


17.7 
18.7 
19.7 
20.7 


16.9 
17.9 
18.9 
19.9 


59.22 
59-13 
59.06 
59.00 


33-13 
32-79 
32.46 
32.13 


1.07 
1.06 


21.7 
22.7 
23-7 
24:7 


31.82 
31.52 
31.25 
31.00 


58.97 
58.97 
58.97 
58.98 


21.97 
22.24 


22.50 
22.75 


1.07 
III 
1.16 
1.22 


22.98 
23.20 
23-41 
23.63 


30.76 
39-53 
30.29 
30.05 


58.99 
58.99 
58.99 
58.97 


25-7 
26.7 
27.7 
28.7 


1.29 


1.37 
1.43 
1.48 


23.86 
24.10 
24.36 
24.63 


58.94 
58.90 
58.86 
58.82 


29.7 
30.7 
31.7 
32.7 


29-79 
29.51 
29.21 
28.90 


1.51 
1.53 
1.54 
1.55 


11.95 
-85° 12’ 


“11.91 
17°.46 
33°’.92 


11.09 ~I1I.04 18.45 
55 47™ = 1*.50 
84° 49’ 51’'.91 


{Eph 13) 


7 Octantis. 
Mag. 6.4 


tion 
South, 





e c 


—86 53 


39-43 
39.18 
38.90 
38.59 


38.25 
37-90 
37°55 
37-21 


36.88 
36.59 
36.30 
36.03 


35-76 
35-50 
35-23 
34-93 


34.62 
34-29 
33-94 
33-58 


33-23 
32.89 
32.56 
32.24 


31-95 
31.67 
31.40 
31.14 


30.88 
30.61 
30.32 
30.00 


—18.42 
7° 17™ = 41%.19 
-86° 53’ 40’'.29 


¢ Octantis. 
Mag. 5.4 


Solar | Ascen- 


Date.| sion. 





hm 
9 9 
s 
8.15 
7:95 
7°74 
7°53 


July 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


7-32 
7-13 
6.94 
6.78 


6.63 
6.50 


9.1 
10.1 
IL. 
12.1] 6.25 


6.12 
5-98 
5.83 
5.68 


13.1 
14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
20.1 


5:53 
5:37 
5-23 
5.11 


21.1 
22.0 
23.0 
24.0 


5.00 
4-90 
4.81 
4.73 


4.66 
4.60 
4.53 
4.45 


25.0 
26.0 
27.0 
28.0 


4.36 
4.26 
4.16 


29.0 
30.0 
31.0 
32.0 


12.25 


6.38 


4.06 


tion 


South. []Date. 





—85 19 
13.09 
12.92 
12.75 
12.55 


12.32 
12.07 
11 80 
11.52 


11.25 
10.99 


10.75 
10.52 


10.31 
10.11 
9.90 
9.67 


9.42 
9.15 
8.86 
8.56 


8.24 
7.92 
7.60 
7.30 


7.02 
6.75 


6.49 
6.24 


5:99 
5:74 
5.48 
5:19 


—~12.21 


g* 9™ 30°.42 
—85° 18’ 58’'.68 


493 


7 Octantis. 
Mag. 6.3 


Declina-4Mean| Right |Declina-j Mean! Right 


Solar | Ascen- 
sion. 





h m 


Decii- 
nation 
South. 





° e 


July| 10 59 |-84 7 


8 
1.2] 45.86 
2.2 | 45.67 
3-2 | 45-47 
4.2 | 45.26 


5-2 | 45-04 
6.2 | 44.83 
7.2 | 44.62 
8.2 | 44.42 


9.2 144.24 
10.2 | 44.08 
11.2 | 43.93 
12.2 | 43-79 


13.1 | 43-65 
14.5 | 43.50 
15-1 | 43-34 
16.1 | 43.16 


17.1 | 42.98 
18.1 | 42.79 
19.1 | 42.60 
20.11 42.42 


21.1 | 42.25 
22.1 | 42.09 
23.1| 41.94 
24.1 | 41.80 


25.1 | 41.68 
26.1 | 41.56 
27.1 | 41.45 
28.1 | 41.33 


29.1 | 41.21 
30.1 | 41.06 
31.1 | 40.91 
32-1 | 40.75 


9.78 


59-34 
59-3! 
59.28 
59.22 


59-15 
59.04 
58.92 
58.77 


58.61 
58.45 
58.31 
58.18 


58.07 
57-97 
57.87 
57.76 


57-63 
57-48 
57-30 
57.15 


56.90 
56.68 
56.45 
56.23 


56.02 
55-81 
55.62 
55-45 


55.28 
55-12 
54-94 
54-74 


9-73 


102 sg™ 56*.70 
—84° 7’ 33°'.14 


494 AUGUST, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 













4 Octantis. 
Mag. 5.6 


Mean| Right |Declina- 
Solar | Ascen- | tion 
Date.| sion. | South. 















| sion. | South. [Date.} sion. | Sosth. 


h m ° s h m ae 
Aug.| 1 42}-85 11 Aug.| 10 59 |-84 7 
$ ” s " 


1.7 | 24.63 | 58.82 1.0 | 40.75 | 54-74 







8s 
4.06 | 65.19 










2.7 |24.91 | 58.81 | 2.9| 43.48 | 28.59 3.97 | 64.87 7 2.1 | 40.58 | §4.53 
3-7 | 25.20) §8.83 J 3.9 | 43-64 | 28.30 3-90 | 64.54 | 3.1 | 40.43 | §4.29 
4:7 | 25.48 | 58.88 | 4.9 | 43.80/ 28.03 3.85 | 64.19] 4.1 | 40.29 | 54.02 





































5-7 | 25-74] 58.95 | 5-9| 43.98 | 27.78 3-81 | 63.85 J 5.1 | 40.17 | 53-74 
6.7 | 25.98 | 59.03 | 6.9] 44.16| 27.56 3.79 | 63.52 | 6.1 | 40.06 | 53.46 
7.7 |26.20| 59.12 | 7.9 | 44.32] 27.37 3.78 | 63.22 7.1! 39.98 53.20 
8.7 | 26.41] 59.21 | 8.9| 44.49 | 27.19 3.77 | 62.94 | 8.1 | 39.90 | 52.95 












9.1 | 39.82 | §2.71 








9-7 | 26.61 | 59.28 | 9.9 | 44.63| 27.01 3.76 | 62.67 
10.7 | 26.81 | 59.33 | 10.9 | 44.76 | 26.82 3.7§ | 62.41 | 10.1 | 39.74! §2.49 
11.7 | 27.03 | 59-37 111-9] 44.89 | 26.61 3.73 | 62.15 J 11.1 | 39.65 | 52.27 
12.7 | 27.26| 59.41 [12.8 | 45.03 |! 26.37 3-70 | 61.88 


12.1 | 39-55 52.05 











3-66 | 61.59 
3.62 | 61.29 
3-60 | 60.97 


13.8 | 45.19 
14.8 | 45.36 
15.8] 45.54 


13.7 |27.50| 59.46 
14.7 | 27-76] 59-53 
15.7 | 28.02 | 59.61 


13.1 | 39-44 , 51.83 
14.1 | 39.32! 51.59 
15.1 | 39.21 51.31 





















1.9| 43 34 | 28.90 
| 


16.7 |28.29| 59.71 | 16.8| 45.74 | 25.41 3.59 | 60.63 16.1 | 39-10) 51.02 
17.7 | 28.55 | 59-83 117-8 | 45.95 | 25.19 3-59 | 60.28 [17.1 | 39.00} 50.72 
18.7 | 28.80| 59.97 [18.8 | 46.16 | 24.99 3-62 | 59.93 [18.1 | 38.91 | 50.42 
19.7 | 29.04| 60.13 [19.8 | 46.38 | 24.81 3-66 | 59.59 1 19.0| 38.84 | 50.10 





20.7 | 29.27 | 60.30 | 20.8 | 46.60 | 24.65 | 3.70 | 59.26 20.0 | 38.78 | 49-78 
























21.7 | 29.48 | 60.47 [21.8 | 46.81 | 24.52 3.76 | 58.94 | 21.0| 38.74) 49.47 
22.7 | 29.67 | 60.64 | 22.8 | 47.01 | 24.40 3-82 | 58.63 , 22.0| 38.69 | 49.17 
23.6 | 29.86] 60.80 | 23.8 | 47.20} 24.28 3.88 | 58.35 123.0 | 38.66! 48.89 





24.6 | 30.04 | 60.94 1 24.8 | 47.38 | 24.16 3-94 | 58.09 | 24.0 | 38.63 | 48.62 















25.6 | 30.22/| 61.06 
26.6 | 30.41 | 61.18 
27.6 | 30.61 | 61.29 
28.6 | 30.83} 61.41 


25.0| 38.59 48.36 
26.0 | 38.54 | 48.12 
27.0 | 38.48} 47.86 
28.0 | 38.42! 47.59 
| 
29.0 | 38.35 | 47-3! 
30.0 | 38.28! 47.00 
31.0| 38.22 | 46.66 
32.0 | 38.18 | 46.33 


3-99 | 57.84 
4.02 | 57.58 
4-05 | 57-3! 
4.08 | 57.02 


25.8 | 47.56} 24.03 
26.8 | 47.72 | 23.88 
27.8) 47.89 | 23.71 
28.8 | 48.08 | 23.52 














29.6 | 31.06] 61.55 
30.6 | 31.30| 61.71 
31.6 | 31.53} 61.90 
31.75 | 62.11 









4.11 | 56.72 
4.15 | 56.41 
4.21 | §6.08 
4-29 | 55-74 


29.8 | 48.29 | 23.34 
30.8 | 48.51 






















11.08 —-I1.04 
5" 47™ = 1.50 
-84° 49’ 51/91 


18.43 —18.41 

7° 17™ = 41°.19 

—86° 53’ 40’’.29 
(Eph 13] 


9.78 -9.73 
10" 59" 56°.70 
-85° 18’ 587.68 | -84° 7’ 337.14 


11.95 -I1.91 
15 42™ = 179.46 
-85° 12’ §=33'’.92 










SEPTEMBER, 1913. 495 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





































Mean/| Right |Declina4 Mean| Right |Declina-] Mean| Right |Declina-] Mean| Right |[Declina-4]Mean| Right 
Sol i Ascen-| tion i Solar|Ascen-| tion {Solar|Ascen- | nation 
.| sion. | South. [Date. hk. [Date.| sion. | South. [Date.| sion. | South. 




















° ? 


h m 
pt.. 9 9/|-85 18 Sept.| 10 59 |-84 7 








8 oe s oe s 70 

48.98 | 22.89 1.9| 4.40 | 55.42 38.18 | 46.33 
49.22 | 22.80 2.9) 4.52 | 5§.12 38.16 | 46.00 
49.46| 22.74 3.9| 4.64 | 54.84 38.16 | 45.68 
49.69 | 22.69 4.9] 4-75 | 54-59 38.16 | 45.37 
49.90 | 22.65 5.9| 4.86 | 54.36 38.18 | 45.08 
50.09 | 22.60 6.9| 4.98 | 54.13 38.21 | 44.81 
§0.29 | 22.54 7.9| 5.08 | 53.90 38.22 | 44.53 
§0.48 | 22.46 8.9| 5.19 | 53.65 38.23 | 44.27 
50.68 | 22.37 9-9| 5.28 | 53.39 38.22 | 44.00 
50.90] 22.28 10.9| 5.37 | 53.RI 38.21 | 43.71 
51.13 | 22.18 11.9| 5.47 | 52.81 38.19 | 43.41 
51.37 | 22.09 12.9] 5.59 | 52.51 38.18 | 43.10 
51.63 | 22.01 13-9] §-73 | 52.21 38.17 | 42.77 
51.89 | 21.96 14.9| 5.88 | 51.91 38.18 | 42.42 
§2.15 | 21.93 1§.9| 6.05 | 51.62 38.19 | 42.08 
52.40] 21.93 16.9 | 6.23 | 51.36 38.22 | 41.74 
52.66 | 21.94 17-9] 6.41 | 51.11 38.27 | 41.41 
18.7 [52.91 | 21.97 18.9| 6.61 | 50.88 38.34 | 41.09 
19.7 |53.14| 22.01 19.9| 6.80 | 50.67 38.41 | 40.78 
20.7 | 53.36 | 22.05 20.9! 6.98 | 50.48 38.49 | 40.49 
21.7 | §3.56| 22.08 21.9} 7.15 | 50.29 38.56 | 40.22 
22.7 |53-76| 22.09 22.9| 7.30 | 50.10 38.62 | 39.97 
23.7 | 53-97 | 22.09 23-9| 7-45 | 49.90 38.67 | 39.72 
24.7 | 54.18 | 22.09 24.9| 7.58 | 49.68 38.71 | 39.46 
25-7 | 54-39 | 22.07 25-9| 7-73 | 49-45 38.74 | 39.19 
26.7 | 54.62 | 22.06 26.9| 7.89 | 49.20 38.78 | 38.90 
27.7 | 54.88 | 22.07 27.9 | 8.08 | 48.96 38.82 | 38.60 
28.7|55.14| 22.10 28.9| 8.29 | 48.72 38.88 | 38.28 
29.71 55.40 | 22.17 29.9| 8.51 | 48.50 38.96 | 37.96 
30.7 | 55.64 | 22.27 30.9| 8.74 | 48.30 39-06 | 37.65 
31.71 55-88 | 22.38 31.9| 8.99 | 48.14 39.17 | 37-35 
32.7 | 56.11 | 22.51 32.9| 9.23 | 48.00 39.29 | 37.08 
11.95 11.91 11.08 —11.04 12.24 —12.20 9.78 9.72 
iB 42™ = «179.46 5° 47™ 18.50 gor7™ 4r*.19 g® o™ 30%.42 10" 59" 56.70 


-B6° 53’ 40/29 | -85° 18’ 58/68 
[Eph 13) 


-85° 12’ 33/792 |-84° 49’ 51’’.91 84° 7! = 33/7.14 





































































496 OCTOBER, 1913. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 
4 Octantis. $1 Mensa. 7 Octantis. € Octantis. 7% Octantis 
. 5. Mag. 6.4 Mag. 5.4 Mag. 6.3 
Mean| Right |Declina ] Mean! Right na-a Mean; Right |Declina-| M Right |Declina Mean Right | Decli- 
Ascen- i tion Solar; Ascen-| tion [Solar|Ascen-| tion [Solar| Ascen- | nation 
Date.| sion. South. [Date.| sion. | South. [Date.| sion. | Sowth. [Date.| sion. | South. 
h m ° e h m ° é h m i+) , h m °o ¢ 
Oct. | 1 42 4 4910ct.| 717 |-86 53} 0ct.| 9 9|-85 18 10 59 |-84 7 
8 oe r os Ss oe 8 oF 
1.5 | 35.80 22.387 1.8)17.64| 17.489 1.9| 8.99/ 48.14 39.29 | 37.08 
2.5 | 35-83 22.514 2.8/18.03| 17.49] 2.8| 9.23} 48.00 39-42 | 36.83 
3-§ | 35-86 22.64 § 3.8] 18.39| 17.50] 3.8| 9.45] 47.88 39.54| 36.60 
4-5 | 35.88 22.75 | 4.8| 18.74) 17.51] 4.8] 9.65] 47.76 39-65 | 36.38 
5-5 | 35.92 22.86 | 5.8/19.08| 17.50] 5.8| 9.85! 47.63 39-75 | 36.16 
6.5 | 35.96 22.94 | 6.8| 19.421 17.47 | 6.8| 10.04! 47.48 39-84 | 35-93 
7.5 | 36.02 23.01 | 7.8/19.75| 17.44] 7.8| 10.22] 47.32 39-93 | 35.68 
8.5 | 36.09 23.08 | 8.8] 20.11 | 17.40] 8.8/ 10.42] 47.15 40.02 | 35.42 
9-5 | 36.16 23.16 | 9.8| 20.49| 17.35 | 9.8| 10.63 | 46.97 | 9.9 | 40.11 | 35.15 
10.5 | 36.23 23.24 10.7 | 20.90| 17.32 |. 10.8} 10.85 | 46.79 ] 10.9 | 40.22 | 34.87 
11.5 | 36.29 23.35 [11.7 | 21.32] 17.29 [113.8] 11.09] 46.62 [11.9 | 40.34 | 34.58 
12.5 | 36.33 23.48 112.7 | 21.76| 17.28 [12.8] 11.35 | 46.45 112.9 | 40.47 | 34-30 
13.5 | 36.36 23.63 113.7 | 22.20] 17.30 113.8] 11.62 | 46.30 113.9 | 40.62 | 34.03 
14.5 | 36.37 23.81 114.7 | 22.641 17.34 [14.8] 11.90! 46.18 114.9 | 40.78 | 33.77 
15.5 | 36.36 24.00 [15.7 | 23.07 | 17.41 [15.8] 12.18 | 46.09 115.9 | 40.94 | 33-53 
16.5 | 36.34 24.21 } 16.7 | 23.48! 17.49 [16.8 | 12.45 | 46.01 [16.9 | 41.11 | 33.32 
17.5 | 36.31 24.41 917.7 | 23.87 | 17.59 117.8] 12.72 | 45.94 117.9 | 44.28 | 33.12 
18.5 | 36.27 24.61 118.7 | 24.23] 17.69 118.8 | 12.97 | 45.89 | 18.9 | 41.45 | 32.93 
19.5 | 36.23 24.80 [19.7 | 24.57 | 17.77 119.8] 13.21 | 45.85 119.9] 41.61 | 32.76 
20.5 | 36.20 24.97 | 20.7 | 24.89 | 17.85 [20.8 | 13.43! 45.80 | 20.9 | 413.75 | 32.60 
21.5 | 36.18 25.13 [21.7 | 25.22| 17.91 [21.8 | 13.65 | 45.74 121.9 | 41.88 | 32.43 
22.5 | 36.17 25.27 | 22.7 | 25.56| 17.96 [22.8 | 13.86! 45.66 | 22.9 | 42.01 | 32.25 
23.5 | 36.17 25.42 123.7 | 25.92 | 18.00 [23.8 | 14.09] 45.56 123.9 | 42.14] 32.04 
24.5 | 36.17 25.58 | 24.7 | 26.30| 18.05 [24.8 | 14.34| 45.46 | 24.9 | 42.28 | 31.83 
25.5 | 36.16 25.76 125.7 | 26.69 | 18.11 [25.8] 14.60} 45.38 125.9 | 42.44 | 31.61 
26.5 | 36.14 25.97 | 26.7 | 27.10! 18.20 | 26.8 | 14.88 | 45.31 126.9 | 42.63 | 31.39 
27.5 | 36.09 26.22 | 27.7 | 27.53 | 18.33 127.81 15.17 | 45.26 127.9 | 42.83 | 31.19 
28.5 | 36.01 26.49 | 28.7 | 27.94 18.48 128.8 | 15.47 | 45.24 128.9 | 43.04] 31.01 
29.5 | 35-91 26.77 | 29.7 | 28.32 | 18.65 [29.8] 15.76! 45.26 | 29.9 | 43.25 | 30.86 
30.5 | 35.81 27.06 | 30.7 | 28.68 | 18.83 [30.8 | 16.04 | 45.30 ] 30.8 | 43.46 | 30.75 
31.5 | 35.70 27-34 131-7 | 29.01 | 19.02 131.8) 16.31 | 45.34 131-8 | 43.65 | 30.66 
32.5 | 35-59 27.60 | 32.7 | 29.32 | 19.19 132.8 | 16.56 | 45.38 32.8 | 43.84 30.56 
11.96 —11.92 11.08 —11.04 18.42 —18.39 12.24 12.20 9:77 “9.72 
mm 42™ = 17°.46 55 47™ = 1*.50 7 17™ 41%.19 g® g@ 30°.42 10° 59" 56*.70 
—85° 12’ 33’'.92 | -84° 49’ 5§1’’.91 | -86° 53’ 407’.29 | -85° 18’ 58'°.68 | -84° 7’ 337'.14 


{Eph 13] 


4 Octaniis. 
Mag. 5.6 


Mean| Right 
Solar | Ascen- 
Date.| sion. 


tion 
South. 








h m o "'¢ 


1 42 |-85 125 


Nov. 
8 v7 
35-59| 19.29 
35-50| 19.55 
35-41 19.80 
35-34 | 20.07 


1.5 
2.5 
3-5 
4-4 


20.35 
20.64 
20.94 
21.26 


35.28 
35.22 
35:45 
35-97 


34.98 
34.87 
34-73 
34-57 


5-4 
6.4 
7-4 
8.4 


9-4 
10.4 
11.4 


12.4 


21.59 
21.91 
22.23 


22.55 


22.84 
23.11 
23-35 
23-57 


13-4 
14.4 
15.4 
16.4 


34.41 
34.24 
34.07 
33-91 


23.78 
24.00 
24.21 
24-45 


33-76 
33.62 
33-49 
33-37 


17.4 
18.4 
19.4 
20.4 


33-24 
33-10 
32.94 
32.75 


21.4 
22.4 
23.4 
24.4 


24-70 
24.97 
25.26 


25-53 


25.80 
26.03 


26.24 
26.43 


25.4 
26.4 
27.4 
28.4 


32.54 
32.31 
32.08 
31.85 | 


26.60 
26.76 
26.92 


31.64 
31.44 
31.26 


29.4 
30.4 
31.4 





11.97. 11.93 


rm 42™ (175.46 
—85° 12’ 33/’.92 


1913——-3 


NOVEMBER, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


31 Mense. 
Mag. 6.2 


jw 


Date. 





hm 

5 47 
8 

2.02 


2.15 
2.28 
2.42 


OV. 


1.6 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


2.57 
2.73 
2.89 
3.06 


3.22 
3-38 
3-53 
3.66 


10.6 
113.6 
12.6 


13.6 
14.6 
15.6 
16.6 


3-78 
3.88 
3-96 
4.04 


17.6 
18.6 
19.6 
20.6 


4.11 
4.19 
4.27 
4.37 


21.6 
22.6 
23.6 
24-6 


4.48 
4.59 
4.70 
4.79 


25.6 
26.6 
27.6 
28.6 


4.86 
4.92 
4-95 
4.97 


29.6 
32.5 
31.5 


4-99 
5.00 
5.02 


11.09 
5" 47™ 


DeclinagMean| Right |Declina-#) 
Ascen- 
sion. | South. 


tion 


oe f 


—84 49 


27.60 
27.84 
28.06 
28.27 


28.49 
28.72 
28.97 
29.23 


29.51 
29.81 
30.12 


30.46 


30.80 
31.13 
31.45 
31.75 


32.04 
32.31 
32-57 
32.83 


33-11 
33-41 
33-74 
34.10 


34-47 
34-85 
35- 22 
35-58 


35-92 
36.24 
36.54 


-11.04 


1*.50 


84° 49’ §1'’.91 





7 Octantis. 
Mag. 6.4 


tion 
sion. | S 





h m ° , 


s ia 
29.32 | 19.19 
29.62 | 19.35 
29.92} 19.49 
30.24] 19.61 


30.56 
39.90 
31.26 
31.63 


19.74 
19.87 
20.01 
20.17 


32.01 
32.39 
32.76 
33.10 


20.35 
20.55 
20.78 
21.03 


21.28 
21.54 


21.79 
22.03 


33-42 
33-72 
33-99 
34.23 


34-46 
34-69 
34.94 
35-21 


22.25 
22.46 
22.67 
22.87 


35-50 
35.81 
36.12 


36.42 


23.07 
23.30 
23.56 
23.85 


36.70 
36.95 
37.16 
37°35 


24.17 
24.50 
24.83 
25.14 


29.6 
30.6 
31.6 


37-51 
37-67 
37.84 


25-44 
25.72 
25:99 


18.43 -18.40 

7> 17™ 41°.19 

—-86° 53’ 40'',29 
(Rab x3) 


Right |Declina-4¢ Mean!) Right 





—86 53 | 


_ & Ootantis. 
Mag. 5.4 


Declina 


Solar|Ascen-| tion 


outh. [Date.| sion. | South. B 


h m Qo ? 
9 9 
s oP 
16.56 | 45.38 
16.80 | 45.41 
17.03 
17.26 


OV e 


1.8 
2.8 


45-42 


45.42 
45.41 
45.41 
45-41 


17.50 
17-75 
18.02 
18.30 


18.60 


18.90 
19.21 


19.51 


9-7 
10.7 
11.7 
12.7 


45-44 
45.48 
45-55 
45.64 


13.7 
14-7 
15.7 
16.7 


19.79 
20.06 
20.31 


20.54 


45-75 
45.87 
46.00 
46.13 


46.25 
46.35 
46.44 
46.52 


17-7 
18.7 
19.7 
20.7 


20.77 


20.99 
21.21 


21.45 


46.60 
46.70 
46.82 
46.97 


21.7 
22.7 
23-7 
24-7 


21.71 
21.98 


22.26 
22.55 


22.83 
23.10 
23.36 
23-59 


25-7 
26.7 
27-7 
28.7 


47.15 
47-36 
47.58 
47.80 


23.80 


23.99 
24.20 


48.01 
48.21 
48.38 


29.7 
30.7 
31.7 


12.24 —12.20 


g® g™ 30°.42 
85° 18’ 58/'.68 


—85 185 


45-42 | 





497 


30.56 
30.46 
39-35 
30.22 


30.09 
29.95 
29.80 
29.65 


29.51 
29.39 
29.30 
29.21 


29.16 
29.13 
29.11 
29.10 


29.09 
29.07 
29.03 
28.98 


21.8 
22.8 
23.8 
24.8 


28.92 
28.87 
28.82 
28.80 


28.81 
28.85 
28.91 
28.99 


25.8 
26.8 | 49.08 
27.8 
28.8 


29.8 
30.8 
31.8 


29.07 
29.14 
29.20 


9-77 “9.72 
19° 59" 56°.70 
84° 7! 33/7.14 


498 DECEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


7 Octantis. . 7 Octantis. 
Mag. 6.3 


Mean| Right |Declina4 Mean| Right |Declina-4 Mean! Right |Declina-4 Mean] Right |Declina4Mean| Right | Decli- 
i ti lar i i Ascen- | nation 




































































Date.| sion. | South. sion. .| sion. | Sossth. 
hm o °% h m hm of 
Dec.} 1 42 }-85 12 547 717 -| 10 59 --84 7 
8 “7 38 ae 3 . s ee 
1.4 | 31.26| 26.92 | 1.5] 5.02 | 36.54 37-84 | 25.99 50.16 | 29.20 
2.4 |31.09| 27.09 | 2.5] 5.05 | 36.83 38.01 | 26.25 | 2.7/24.41! 48.55 | 2.8 50.36 | 29.24 
3.4 | 30.92} 27.28 § 3.5} 5.09 | 37.13 38.20] 26.50 | 3.7 | 24.62 | 48.71 | 3.8 | 50.56 | 29.27 
4-4 |3074| 27.47 7 4.5{ 5-13 | 37-44 38.40 | 26.77 | 4.7 | 24.84 | 48.87 | 4.8 | 50.77 | 29.30 
5-4 | 30.55 | 27-67 | 5.5| 5-18 | 37.76 38.62 | 27.05 | 5.7 | 25.07 | 49.05 J 5.8] 50.99 | 29.33 
6.4 | 30.35 | 27.89 f 6.5 | 5.23 | 38.09 38.84 | 27.34 § 6.7) 25.32) 49.24 | 6.7 | §1.22 | 29.37 
7-4 |30.13| 28.10} 7.5| 5-27 | 38.44 39.05 | 27.65 | 7.7 | 25-57 | 49-45 | 7-7 | 51-46 | 29.42 
8.4 | 29.90! 28.31 | 8.5 | 5.30 | 38.82 39.26 | 27.98 | 8.7 | 25.82 | 49.68 J 8.7 | 51.71 | 29.49 
! 


9-5| 5-32 | 39.22 | 9.6 | 39.45 | 28.33 
10.5 | 5-31 | 39.60 § 10.6 | 39.62 | 28.69 
11.5 | 5.29 | 39.98 111.6 | 39.76 29.05 
12.5} 5-25 | 40.35 [12.6 | 39.87 | 29.42 


28.51 
28.68 
28.84 


28.96 


9.4 | 29.65 
10.4 | 29.39 
11.3 | 29.13 
12.3 | 28.86 


9-7 | 51.96 | 29.59 
10.7 | §2.20 | 29.72 
11.7 | §2 44] 29.85 
12.7 | 52.67 | 30.00 


9.7 | 26.07 | 49.92 
10.7 | 26.30 | 50.19 
11.7 | 26.53 | 50.48 
12.7 | 26.73 | 50.77 


13.3 | 28.60 
14.3 | 28.35 
15.3 | 28.12 
16.3 | 27.91 


13-7 | 52-89 | 30.17 
14.7 | 53-10 | 30.34 
15.7 | §3-29 | 30.50 
16.7 | 53-47 | 30.64 


13.7 | 26.91 | 51.07 
14.6 | 27.07 | 51.35 
15.6 | 27.23} 51.62 
16.6 | 27.39 | 51.87 


40.71 113.6 | 39.94 | 29.78 
41.04 } 14.6 | 40.00 | 30.12 
41.35 | 15-6 | 40.05 | 30.45 
41.64 “en 30.75 
41.94 }17.6 40.19} 31.04 
42.25 18.6 | 40.27 31.33 
42.57 | 19.6 | 40.39 | 31.64 
42.91 ene 31.97 


29.07 
29.16 
29.25 
29.33 


13.5} 5-20 
14.5| 5.15 
15.5 | 5.10 
16.5 | 5.05 


17.3 | 27.69 
18.3 | 27.48 
19.3 | 27.26 
20.3 | 27.03 


29.41 
29.52 
29.64 
29-77 


17.5} 5-O1% 
18.5 | 4-99 
19.5 | 4-97 
20.5 | 4-95 


17.7 | 53-66 | 30.77 
18.7 | 53.85 | 30.91 
19-7 | 54-05 | 31.02 
20.7 | 54.27 | 31.15 


17.6 | 27.5§ | 52.11 
18.6 | 27.72 | 52.34 
19.6 | 27.90 | 52.59 
20.6! 28.09 | 52.85 


i | en A SSD 


21.6! 28.30 | 53-14 
22.6; 28.51 | 53-46 


21.3 | 26.78) 29.91 
22.3 | 26.51 | 30.04 
23.3 | 26.21 | 30.15 
24.3 | 25-91 | 30.22 


43.27 $21.6 | 40.63 | 32.33 
43-65 122.6| 40.72 | 32.72 
44.05 123.5 | 40.80 | 33.12 
44.44 124.5 | 40.83 | 33.52 


21.5 | 4.92 
22.5) 4.88 
23.5| 4.81 
24.5 | 4.72 


21.7 | 54.51 | 31.29 
22.7| 54-76! 31.46 
23-7 | 55:00! 31.67 
24.7 §5.22 | 31.91 


25.3 | 25.62] 30.26 
26.3 | 25.33| 30.29 
27.3 | 25.04| 30.29 
28.3 | 24.80! 30.30 


44.81 125.5 | 40.83 | 33-92 
45.15 126.5 | 40.80] 34.30 
45-47 127.5 | 40.76 | 34.66 
45-77 | 28.5 | 40.72 | 35.00 


25.5| 4.61 
26.5 | 4-49 
27.5| 4.38 
28.5 | 4.27 


25-7 | 55-43 | 32.16 
26.7 | 55-63 | 32.40 
27.7 | 55-81 | 32.64 
28.7 | 55-98 | 32-88 


29.3 | 24.55 | 30.31 
30.3 | 24.31 | 30.31 
31.3 | 24.07 | 30.34 
32.3 | 23.83 30.38 


46.05 129.5 | 40.68 | 35.32 
46.33 130.5 | 40.66 | 35.64 
46.63 431-5 | 40.65 | 35.95 
32.5 | 40.66 | 36.28 


29.5| 4.17 
30.5 | 4.07 
31.5| 3-99 
3-91 


29.7 | §6.15 | 33.40 
30.7 | 56.32 | 33.30 
31.7 | §6.49 | 33-50 
32.7 | 56 67 | 33-71 


ce ce se A A 





11.97. 11.93 
12 42™ = =17°.46 
—85° 12’ 33'’.92 


Il.0Q —I1.05 18.44 —18.42 
55 47™ =1*.50 7 17™ 41.19 

84° 49’ 51/%.91 | -86° 53’ 407.29 

{Eph 13] 


12.24 —-I2.20 


g> 9” 30°.42 
-85° 18’ 58’7.68 


9:77 9-72 
10° 59" 56*.70 
“84° 7’ 33°'.14 


2 Octantis. O Octantis. XY Octantis. 
Mag. 5.4 Mag. 4.1 Mag. 5.2 


Mean Right |Declina-] Mean| Right |Dectina Mean! Right |Declina 


Ascen- 
Date.) sion. 














JANUARY, 1913. | 499 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 








tion {Solar} Ascen-| tion jSolar|Ascen-| tion 
South. [Date.| sion. | South. [Date. S. 























hm|{ ° ? hm| ° ’ h m hm| ° ” 
Jan. | 12 45 |-84 38 jJan.| 14 12 |-83 15 | Jan. Jan.| 19 19 |-89 13 . -86 24 
8 oe 8 on 8 oe 
0.8 | 36.67 | 44.65 | 0.8] 41.77 | 59.63 1.0| 50.15 | 69.43 
1.7 |36.96/ 44.71 | 1.8( 41.99} 59.53 2.0| 50.20] 69.03 
2.7 |37-26| 44.81 | 2.8] 42.24) §9.47 3.0! 50.38 | 68.63 
3-7 137-55 | 44-94 | 3-8] 42.49} 59-45 4.0} 50.67 | 68.23 
4-7 | 37.82 | 45.08 | 4.8| 42.73 | 59.46 5.0] §1.07 | 67.85 
5-7 | 38.08 | 45.23 | 5.8) 42.95 | §9.48 6.0] §1.55]| 67.50 
6.7 | 38.34] 45.39 | 6.8] 43.16] 59.52 7.0| 52.05 | 67 16 
7-7 | 38.57 | 45-55 | 7-3| 43-37 | 59-55 8.0| 52.54 | 66.83 
8.7 | 38.80| 45.70] 8.8| 43.57] 59.58 9.0| 53.02 | 66.52 
9.7 | 39-01 | 45.85 | 9.81 43.76] 59.61 10.0 | 53.45 | 66.22 
10.7 | 39.23 | 45-98 | 10.8 | 43.95 | 59.64 10.9 | 53-84 | 65.91 
11.7 | 39.46| 46.10 [11.8] 44.14| 59.65 11.9 | 54.19 | 65.60 
12.7 | 39-70} 46.22 12.8} 44.34] 59.66 12.9 | 54.51 | 65.28 
13-7 | 39-94 | 46.34 [13.8 } 44.54 | 59.66 13.9 | 54-82 | 64.94 
14.7 |40.19) 46.47 114.8} 44.761 59.66 14.9] 55.18 | 64.58 
15-7 | 40.45 | 46.63 115.8] 44.99 | 59.67 15.9| 55.61 | 64.19 
16.7 | 40.73 | 46.79 [| 16.8 | 45.24 | 59.69 16.9 | §6.16| 63.81 
17.7 | 41.01 | 46.99 117.8] 45.49 | 59-74 17.9 | 56.85 | 63.42 
18.7 | 41.27 | 47.22 118.8] 45.73 | 59-83 18.9} 57.70 | 63.04 
19.7 | 41.53 | 47-47 119.8 | 45.96 | 59.93 19.9 | 58.65 | 62.67 
20.7 | 41.76| 47.73 | 20.8 | 46.19 | 60.06 20.9 | §9.67 | 62.33 
21.7 | 41.97 | 47-99 } 21.8 | 46.41 | 60.21 21.9 | 60.68 | 62.03 
22.7 42.17 | 48.24 | 22.8 | 46.61 | 60.35 22.9 61.66 | 61.74 
23.7 42-36 48.47 [23.8 | 46.80 | 60.48 23.9| 62.57 61.46 
24.7 | 42.55 48.69 124.7 | 46.99 | 60.58 24.9 '63.38| 61.18 
25.7 | 42.76 48.88 [25.7 | 47.19 | 60.68 25.9 164.12! 60.87 
26.7 | 42.97 49.08 126.7 | 47.39 | 60.74 26.9 | 64.81 | 60.55 
27.7 | 43-20| 49.28 | 27.7 | 47.61 | 60.81 27.9 65.52! 60.22 
' | 

28.7 | 43.46 49.51 128.7 | 47.83 | 60.90 28.9 | 66.33 | 59.86 
29.7 43.71 | 49.75 29.7 | 48.07 | 61.01 29.9 | 67.26! 59.49 
30.7 | 43.97 | §0.01 [30.7 | 48.31 | 61.14 30.9 | 68.32 | 59.12 
31.7 | 44.20| 50 29 931.7 | 48.54 | 61.28 31.9 69.47 | 58.77 
32-7 | 44.42! 50 §9 132.7 | 48.77 | 61.45 32.9| 70.70, 58.43 

10.72 10.67 8.53 8.47 24.54 ~24.52 74.85 —-74.84 . —15.96 


129 45] 43°.33 145 12@ 50*.81 182 3@ 48%.95 19" 21™ = 10%.15 
3/786 | -83° 16" 1377.94 | -87° 39’ 53’7.07 | -89° 13’ 57’'.47 


—84° 39’ 


22° 15" = 19°.18 
—86° 24’ 309/146 





[Eph 13) 


500 


FEBRUARY, 19138. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


2 Octantia. 
Mag. 5.4 


Mean| Right | Decli 
Solar|Ascen-| tion 
Date.| sion. | South. 


eam es el weegnerrr trent a es | ee en oe 


hm ° ” 
Feh. | 12 45 |-84 38 

8 oe 
1.7 | 44-42, 50.59 
2.7 44.63 | 50.90 
3-7 | 44.831 51.21 
4-7 |45-0f 51-50 


5-7 145-17 513-79 
6.7 | 45-34 52.07 
7-6 | 45-51 52.34 
8.6 | 45.69 52.59 


9.6 | 45.87 ; 52.85 
10.6 | 46.07 | 53.11 
11.6 46.27 | 53-38 
12.6 40-48 53.66 


13.6 | 46.69 | 53.97 

14.6 | 46.90 | 54.31 

15.6 | 47.10! 54.66 

16.6 | 47.27 | 55.04 
| 


17.6 | 47.43 | §5-42 
18.6 47-57 | 55.80 
19,6 47.69) 56.15 
20.6 47.82 56.49 
! 
21.6 47.94. §6.81 
22.6 48.08 | 57-11 
23.6 | 48.23, 57.42 
24.6 | 48.40| §7.73 
25.6 48.58 
26.6 (48.75 58.41 
27.6 48.92 58.79 
28.6 | 49.07 | 59.18 
| | 
29.6 | 49.21 
30.6 | 49.32 


58.06 





59.58 
59-97 





-10.68 
43°.33 
3°'.86 


10.72 
12" 45™ 


-84° 39’ 





Date. 





O Octantis. 
Mag. 4.1 





i) ? 


sion. | Soudk. {Date.| sion. 


X Octantis. 
Mag. 5.2 


h m ° ’ 


h m 
Feb.| 14 12 |-83 16] Feb. 18 3 |-87 39 


ry o? 
1.7) 48.77] 1.45 
2.7} 48.99| 1.64 
3.7|49.20| 1.83 
4-7| 49.39; 2.02 


§-7149.58| 2.21 
6.7 | 49.77| 2.39 
7-7| 49-96! 2.57 
8.7| 50.14] 2.72 





9.7 | §0.32| 2.87 
10.7 | §0.52| 3.03 
11.7|§0.72| 3.18 
12.7 | 50.94! 3.34 


13.7/}51.161 3.53 
14-71 51-39] 3-74 
15.7| 51.61! 3.99 
16.7 _ 4.26 


17.7/52.01| 4.53 
18.7} 52.19! 4.81 
19.7 | 52.36 5.08 
20.7 ' 52.52) 5-33 
| 
21.7'52.69 | 5-56 
22.7 | 52.86| 5.77 
23.7 |53.04| 5.98 
24.7 | 53-22 | 6.19 


| 

957 $3.42 6.42 

26.7 | §3.63| 6.68 

27.7 | 53-84| 6.95 

28.7 | 54.031 7.24 
| 


256] sa. 7.54 
30.6 54.38 | 7.85 





8.53 —8.47 
145 12™ 50°.81 
—-83° 16’ 13''.94 


s v? 
1.9 | 27.37 | 49.63 
2.9 1 27-94) 49.42 
3-9 | 28.50| 49.23 
4-9 1 29.04 | 49.05 


5.91 29.57 | 48.90 
6.9 , 30.08 | 48.74 
7-9 30.56 48.57 
8.9 | 31.04, 48.38 
) 
9.9 | 31-53; 48.19 
10.9 | 32.02 | 47.98 
11.9 | 32-54 | 47-77 
12.9 | 33.10) 47.54 


13.9 | 33-69| 47.32 
14.8 | 34.32} 47.12 
15.8 | 34.99 | 46.93 
16.8 | 35-67 46.78 


17.8 | 36.33} 46.66 
18.8 | 36.97 | 46.56 
19.8 | 37.58 | 46.46 
20.8 | 38.17 | 46.37 


21.8 | 38.72 | 46.28 
22.8 | 39.271 46.15 
23.8 | 39.82 | 45.99 
24.8 | 40.40 | 45.82 


25.8) 41.02 | 45.65 
26.8 | 41.67 | 45.50 
27.8 | 42.35) 45.35 
28.8 | 43.04] 45.22 


29.8 | 43.73) 45-12 
30.8 | 44.41 | 45.06 








24.52 —24.50 

18° 3™ 48°.95 

-87° 39’ 5§3/.07 
(Bph 13) 















54-34 
54.06 


$3.81 
53-57 
53.36 
53.16 


52-95 
52.71 
52-45 
§2.18 


51.90 
51.62 
51.34 
§1.09 


50.87 
50.67 


-74.58 
19" 21 19°.15 
-89° 13' 57'.47 

















































h m o 


Feb.} 22 15 |-86 24 


: ” 
9.47 | 50.30 
9.42 ' 49.90 
9.40} 49.50 
9-38 | 49.13 


9.38 | 48.76 
9-39 | 48.42 
9.38 | 48.08 
9.36 | 47.74 
9.34 | 47.40 
9.30 | 47.06 
9.24 | 46.71 
9.19 | 46.33 


9.15 | 45.93 
9.12 | 45.50 
9.13 | 45.07 
9.15 | 44.64 


9.22 | 44.22 
9.31 | 43-82 
9-41 | 43-43 
9.51 | 43-06 


9.58] 42.71 
9.65 | 42.37 
9.68 | 42.02 
9.71 | 41.66 


9-73 | 41.27 
9-76 | 40.86 
9.89 | 40.43 
9.87 | 40.00 


9-97 | 39.58 


29.9 | 10.10 | 39.18 


1§.98  ~15.95 
22% 15" = 19°.16 
~86° 24’ 39°'.46 












49.21 
49.32 
49.42 
49.51 


49.60 
49.68 


49-96 
50.08 
§0.20 


50.32 


59.45 
§0.56 
50.66 
59.73 


15.6 
16.5 


50.78 
50.82 
50.85 
50.89 


17-5 
18.5 
19-5 
20.5 


21.5 
22.5 
23.5 
24.5 


59.93 
50.98 
51.05 
§1.13 


$1.21 
§1.30 
51.36 
51.41 


25-5 
26.5 
27.5 
28.5 


29:5 
39.5 
31-5 
32.5 


51-44 
51.45 
51-45 
51.44 


49:77 
49.86. 


outh. [Date. 


68.60 
69.01 
69.43 
69.85 


70.28 
70.70 
71.1 
71.50 


Solar | Ascen- 
sion. 








MARCH, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Octantis. 
Mag. 4.1 


Mean) Right | Declina 


tion 
South. 


h mi! iJ c 


Mar.) 1412 


8 
54.21 
54.38 
54-54 
54.70 


1.6 


54.84 
54-97 
55.10 
§5§-25 


55-40 
55-55 
55-72 
55.89 


56.06 
56.24 
56.40 
56.54 


56.68 
56.80 
56.90 
57.01 


57.12 


—-83 16 
7°34 
7-85 
8.17 
8.47 


8.77 
9.07 
9-34 
9.60 


9.86 
10.12 
10.38 
10.66 


10.96 
11.29 


11.64 


12.01 


12.38 


12.76 
13.14 
13-44 


13-75 
14.04 
14.34 
14.64 


14.96 
15.30 
15.65 


16.02 


16.41 | 


16.79 
17.17 
17-54 


X Ooctantis. 
Mag. 5.2 


Declina 
tion 
South. 


Right 
Ascen- 
sion. 


Mean 
Solar 
Date. 











h m ° , 
18 3/87 39 
5 ” 
43-73 | 45.12 
44.41 | 45.06 
45.09 | 45.00 
45-73 | 44.96 


Mar. 


1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


46.34 
46.94 
47-51 
48.09 


44-93 
44.89 
44.84 
44.78 


48.67 
49.27 
49.88 
59.54 


9.8 
10.8 
11.8 | 
12.8 


44.71 
44.62 
44.53 
44.44 


13.8 | 51.24 
14.8 | 51.96 
15.8 | 52.69 
16.8 | 53-42 


44.35 
44.28 
44.25 
44.25 





17.8 | 54.13 


18.8 | 54.81 
19.81 55.45 
20.8 | 56.06 


44.27 
44.30 
44-34 
44-37 





21.8 | 56.65 
22.8 | 57-23 
23-7 | 57-85 
24.7 | 58.49 


44.38 
44.38 
44-35 
44.31 
59.16| 44.28 
59.85 
60.56 
61.27 


25.7 
26.7 
27.7 
28.7 44.29 
61.98 
62.67 
63.32 
63.95 


29.7 
39.7 
31.7 
32.7 


44.42 
44.50 
44.59 


44.25 | 
44.27, 


44-34 | 


O Octantis. 
Mag. 5.5 


Mean! Right |Declina 


Solar} Ascen- 
Date. 








h m 
Mar. 


s 
49.77 
51.59 
53-39 
55.14 


1.9 
2.9 
3.9 
4.9 


56.83 
58.46 
60.03 
61.56 


5-9 
6.8 
7.8 
8.8 


63.09 
64.64 
66.27 
67.98 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 


69.81 
7°.75 
73-78 
75.85 


17.8 
18.8 
19.8 
20.8 


77-92 
79-91 


83.58 


21.8 
22.8 
23.8 
24.8 


85.27 
86.93 
88.61 


g0.36 


25.8 
26.8 
27.8 
28.8 


92.21 
94.16 
96.20 
98.28 


29.8 
30.8 
31.8 
32.8 


100.37 
102.44 
104.44 
106.37 


81.80 


tion 


sion. | South. 


° ? 


19 20 |-89 13 


50.87 
50.67 
59.49 
50.32 


50.16 
49.99 
49.83 
49.67 


49-47 
49.26 
49.05 
48.83 


48.61 
48.40 
48.23 
48.07 


47-95 
47.85 
47.76 
47.67 


47.56 
47.43 
47.28 
47.12 


46.95 
46.79 
46.65 


46.55 


mn nt 


46.44 
46.38 
46.33 
46.29 






501 


v Octantis. 


Mag. 5.7 





Mean| Right | Decli- 


lar! Ascen- 
Date. 





[22 15 


nation 


sion. | South. 








h m °o ae 
—~86 24 
8 ae 
10.10 | 39.18 
10.24 | 38.79 
10.39 | 38.41 


10.54 | 38.05 


10.69 
10.83 


10.96 
11.07 


37-70 
37-36 
37.03 
36.69 


36.33 
35-97 
35.60 


35.21 


II.17 
11.28 
11.38 
11.48 


11.62 


11.79 


11.99 
12.21% 


34.80 
34.38 
33-97 
33-58 


33.21 
32.86 
32.53 
32.21 


12.44 
12.68 


12.92 
13.13 


13.31 
13.49 
13.65 
13.80 


31.90 
31.58 
31.24 
30.87 
13.98 | 30.49 
14.17 | 30.10 
14.40 | 29.72 


14.65 : 29.35 


14.91 | 28.99 
15.19 | 28.67 
15.47 | 28.36 
15.75 | 28.06 





rn a i NES AN Sn RN Rc EE 


10.73 
125 45™ 
~84° 39’ 


~10.68 
43°.33 


3’' 86 





8.53 


—8.47 


14" 12™ 50°.81 
—83° 16’ 13’'.94 


24.52 -~24.50 

18" 3™ 48°.95 

-87° 39’ 53/’.07 
[Eph 13] 


74.42 


~74 41 


19" 21") 19*.15 
~89° 13" 57''.47 





15-97 
225 15™ 
—86° 24’ 39''.46 


—15.94 
194.18 





502 APRIL, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 



















iBph 13) 














X Octantis v Octantis. 
Mag. 5.2 Mag. 5.7 

Mean| Right |Declina Mean} Right |Declina Dechna-{M Right | Decii- 
Solar |Ascen-| tion Solar|Ascen-j tion tion [[Solar| Ascen- ; natioa 
Date.| sion. | South. .| sion. | S South. [Date.| sion. outh. 
hmj ° *% hwml|e- hm °° 

Apr.| 12 45 |-84 39 18 41-87 39 Apr.| 22 15 |-86 24 
8 ” 8 ur s oe 

1.5 |51.44| 11.50 3-95 | 44.59 1.9 15:75 | 28.06 
2.5 |51.43| 11.87 4-55 | 44.68 2.9 | 16.03 | 27.79 
3.5 | 51.43 | 12.24 5-13 | 44.76 3-9 | 16.28 | 27.51 
4-5 | 51-43) 12.59 5.71 | 44.83 4.9 | 16.51 | 27.23 
§-5 | 51-43 | 12-93 6.28 | 44.90 5-9 | 16.74! 26.95 
6.5 | 51.44| 13-28 6.84) 44.94 6.9 16.97 | 26.66 
7-5 | 51-47 | 13.63 7-43 | 44.98 7.9| 17.19 | 26.36 
8.5 | 51.50! 14.00 8.05 | 45.01 8.9 | 17.41 | 26.03 
9-5 | 51-53} 14.38 8.71 | 45.06 9.9| 17.65 | 25.70 
10.5 |51.55| 14.78 9.38 | 45.12 10.9 | 17.92 | 25.35 
11.5 | 51.56) 15.20 10.07 | 45.21 11.9] 18.23 | 25.02 
12.5 51-54 15.63 10.76 | 45.31 12.9| 18.55 | 24.70 

! 
13-5 | $1-50| 16.05 11.44| 45.46 13.9] 18.90 | 24.40 
14.5 | 51-45 | 16.47 12.08 | 45.61 14.9 | 19.25 | 24.13 
15-5 | 51.39, 16.85 12.69 | 45.78 15§.9| 19.59 | 23.88 
16.5 | 51.33! 17.21 13.25 | 45.94 16.9 | 19.91 | 23.64 
| 
17.5 51.27 17.55 17.7 | 13-79 | 46.08 17.9 | 20.21 | 23.42 
18.5 | 51.23 17.88 .7|14.32| 46.21 18.9 | 20.48 | 23.19 
19.5 51.20: 18.21 -7| 14.85 | 46.31 19.8 | 20.75 | 22.94 
20.5 5118 18.55 20.7 | 15.42| 46.40 20.8 | 21.01 | 22.69 
21.4 I 51.17 18.91 21.7| 16.00) 46.49 21.8| 21.28! 22.41 
22.4 51.16) 19.28 22.7| 16.61 | 46.59 22.8 | 21.57 | 22.12 
23.4 | 51-13 | 19.66 23.7| 17.25 | 46.72 23.8 21.88 | 21.83 
24.4 51.10 20.06 24.7|17.89| 46.85 24.8 22-21 | 21-55 
| 

25.4 | 51.04 | 20.46 25.7 | 18.52] 47.01 25.8 | 22.56! 21.29 
26.4 | 50.96 20.85 26.7 | 19.13 | 47.20 26.8 | 22.93 | 21.05 
27.4 50.87 | 21.22 27.7|19.70| 47.41 27.8 | 23.31 | 20.83 
28.4 | 50.77 | 21.57 28.7 | 20.25 | 47.62 28.8 23-68 | 20.63 
29.4 | 50.67 | 21.92 29.6 | 20.77] 47.83 99-57) 45.99 [29.8 24.04 | 20.45 
30.4 | 50.57 | 22.24 30.6 | 21.27 | 48.03 | 30.7 |101.32; 46.09 § 30.8 | 24.38 | 20.28 
31.4 | 50.48 22.56 31.6| 21.74] 48.23 | 31.7 1102.98} 46.19 1 31.8 24.72 | 20.12 
10.74 —10.69 8.54 8.48 24.52 —24.50 74.35 74.34 15.96 -15.92 
125 45" 43°.33 145 12] 50.81 18" 37 48%.95 195 217) 198.15 22" 15™ = 19.18 
84° 39’ =. 3'’.86._ § -83° 16’ 13'".94 | -87° 39’ 53/7.07 | -89° 13’ 57'..47 | -86° 24’ 39/'.46 
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APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 






2 Ootantis. oF Octantis 
Mag. 5.4 Mag. 5.5 
Mean| Right |Declina-+]Mean| Right |Declina-4 Mean) Right |Declina4 Mean) Right |Declhina Right | Decli- 


Solar|Ascen-| tion [JSolar|Ascen-| tion [Solar|Ascen-|] tion [Solar| Ascen tion [Solar| Ascenu-| nation 
Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. 



































h m ol h m oUt 


May | 12 45 |-84 39 | May) 14 12 |-83 16 


° } 


22 15 |-86 24 


h m ° é 


May/|18 4/-87 39] May] 19 22 |-89 13 








s ae 8 oe ) oe ee 8 oe 

1.4 | 50.48} 22.56 | 1.5 | 60.14 | 28.35 | 1.6| 21.74] 48.23 46.19 24.72 | 20.12 
2.4 | 50.39 | 22.85 | 2.5 | 60.14 | 28.67 | 2.6 | 22.20) 48.42 46.27 25.03 | 19.95 
3-4 | 50.31 | 23.14} 3.5 | 60.15 | 28.99 | 3.6 | 22.67 | 48.59 46.34 25.34 19.78 
4-4 50.24 | 23-44 | 4.5 | 60.17 | 29.31 | 4.6 | 23.15 | 48.75 46.39 25.64 | 19.59 
5.4 50.18 | 23-75 | 5-5 | 60.20} 29.62 | 5.6 | 23.63 | 48.89 46.43 25-94} 19.39 
6.4 | 50.12 | 24.07 | 6.5 | 60.22 | 29.95 | 6.6 | 24.15 | 49.05 46.47 26.25 [| 19.17 
7.4 |50.05 | 24.42 § 7.5 | 60.25 | 30.30 | 7.6 | 24.70} 49.21 46.52 26.58 | 18.95 
8.4 | 49.97 | 24.76] 8.5 | 60.27 | 30.67 | 8.6| 25.27] 49.40 46.59 26.93 | 18.73 
9-4 | 49.88 | 25.13 | 9.5 | 60.28 | 31.06 f 9.6 | 25.84 | 49.60 46.68 27.32 | 18.51 
10.4 | 49.76 | 25.50 | 10.5 | 60.27 | 31.46 [10.6 | 26.39 | 49.84 46.78 27.74 | 18.33 
11.4 | 49.63 | 25.85 }.11.5 | 60.25 | 31.86 111.6 | 26.91 | 50.10 46.94 28.16 | 18.17 
12.4 | 49.48 | 26.18 1.12.5 | 60.22 | 32.24 [12.6 | 27.39 | 50.38 47.11 28.56 | 18.04 
13-4 | 49.33 | 26.47 113.4 | 60.17 | 32.60 1.13.6 | 27.84 | 50.65 47.28 28.96 | 17.93 
14.4 | 49.18 | 26.74 114.4 | 60.13 | 32.92 114.6 | 28.23 | 50.91 47-44 29.33 | 17.82 
15.4 | 49.05 | 27.00 115.4 | 60.09 | 33.23 $15.6 | 28.61 | 51.15 47.58 29.67 | 17.73 
16.4 | 48.94 | 27.25 116.4 | 60.06 | 33.52 116.6 | 28.98 | 51.37 47.72 29.99 | 17.62 
17.4 | 48.84 | 27.51 117.4 | 60.04 | 33.81 [17.6 | 29.38 | 51.57 47.83 30.30 | 17.49 
18.4 | 48.74 | 27.78 118.4 | 60.03 | 34.10 | 18.6 | 29.79 | 51.76 47-92 30.61 | 17.34 
19.4 | 48.65 | 28.06 119.4 | 60.03 | 34.41 [19.6 | 30.25 | 51.95 48.02 30.94 | 17.19 
20.4 | 48.55 | 28.36 | 20.4 | 60.03 | 34.75 120.6 | 30.72 | §2.15 48.12 31.30] 17.04 
21.4 | 48.43 | 28.67 [21.4 | 60.01 | 35.09 [21.6 | 31.20| 52.38 48.23 31.67 | 16.88 
22.4 | 48.30} 28.98 122.4! 59.98 | 35.45 122.6 | 31.66| 52.63 48.38 32.07 | 16.74 
23-4 | 48.15 | 29.28 [23.4 | §9.94| 35.81 123.6 | 32.11 | 52.90 48.55 32.47 | 16.63 
24.4 147.98 | 29.57 124.4 | 59.89 | 36.16 124.6 | 32.54 | 53.19 48.74 32.89 | 16.54 
25.4 | 47.81 | 29.84 125.4 | 59.82 | 36.50 [25.6 | 32.92 | 53.49 48.94 33-30 | 16.47 
26.4 | 47.63 | 30.09 | 26.4 | 59.75 | 36.83 126.6 | 33.27 | 53.79 49.16 33.70 | 16.42 
27-4 | 47.45 | 30.32 }27.4 | 59.67 | 37.14 [27.6 | 33.60} 54.09 49.38 34.08 | 16.39 
28.3 | 47.28 | 30.55 | 28.4 | 59.59 | 37-43 | 28.6 | 33.89 | 54.38 49.59 34.46 | 16.36 
29.3 | 47.12 | 30.75 129.4 | 59.52 | 37.69 129.6 | 34.17] 54.65 49.80 34.81 | 16.33 
30.3 | 46.97 | 30.94 | 30.4 | 59.45 | 37-95 | 30.6 | 34.44] 54.91 50.00 35-14 | 16.30 
31.3 | 46.82 | 31.13 131.4 | 59.39 | 38.21 131.6 | 34.73 | 55.16 §0.18 35-47 | 16.25 
32.3 | 46.68 | 31.32 32.4 | 59.34 38.46 132.6 | 35.02] 55.39 §0.35 35-79 | 16.20 

10.74 —10.69 8.54 8.48 24.54 24.52 74.40 —74.39 15.95 15.92 


122 45™ 43°.33 14" 12™ 50°.81 
~84° 39’ = - 3".86 § -83° 16’ 13/'.94 


22h r5™ 39 19°.18 
~86° 24’ 3097.46 


18" 3™ 488.95 19° 21™ 199.15 
87° 39’ 5§3’'.07 | -89° 13’ 57°’.47 
[Eph 13] 





504 JUNE, 1913. 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 

t Gotantis. O Octantis. & Octantis. v Octantis. 

Mag. 5.4 Mag. 4.1 Mag. 5.5 Mag. 5.7 
Mean | Right |Deciina4 Mean) Right |Decliina4 Mean| Right |Declina Right |Declma- Mean Right | Decii- 
Solar |Ascen-| tion [Solar|Ascen-/| tion lar|Ascen-{ tion [Solar|Ascen-{ tion [JSolar|Ascen-/| nation 
Date.| sion. | South. [Date.| sion. | South. Date. South. (Date.| sion. | South. [Date.| sion. | South. 























h m (rd h m ( 









June| 12 45 |-84 39 JJune| 14 12 |-83 16fJune! 18 4 |-87 39 [June] 19 23 |-89 13 
r -n gs +? 8 s on 
1.3 | 46.68 | 31.32 § 1.4 | 59-34| 38.46 35-02 | 55-39 32-50 | $0.35 
2.3 | 46.55 | 31-53 | 2-4| 59-29] 38.73 35-33 | 55-63 33.80 | 50.51 
3-3 | 46.42] 31.76] 3.4) 59.24] 39.01 35-67 | 55.87 35.16! 50.66 
4.3 | 46.28) 32.00 f 4.4|59.20/ 39.31 36.03 | 56.12 36.60 | 50.83 
5.3 | 46.12] 32.26] 5.4| 59.14] 39.63 36.40 | 56.39 38.11; §1.02 
6.3 | 45-95 | 32-51 | 6.4] 59.06| 39.96 36.76 | 56.68 39-65 | 51.23 
7-3 |45-76| 32.75 | 7-4 | §8.98 | 40.29 37.09 | 57-01 41.13 | 51.48 
8.3 | 45-55 | 32.98 | 8.4 | 58.88 | 40.60 37-39 | 57:35 42.52| 51.74 
9-3 |45-33| 33-17] 9-4 | 58-77 | 40.90 37-64 | §7-70 43-78 | 52.02 
10.3 |45-11 | $3.35 €10.4 | 58.65 | 41.16 37-84 | §8.03 44.90 | 52.30 
11.3 | 44-91} 33-49 | 11-4 | 58.54 | 41.39 38.01 | 58.34 45-89 | 52.56 
12.3 | 44.73] $3-62 112.4 | 58.44| 41.61 38.17 | §8.63 46.81 | §2.81 
| 
13-3 | 44-56| 33-75 [13-4 | 58.35 | 41-81 38.33 | 58.90 47-72 | §3-03 
14.3 |44.40| 33.87 114.4 | 58.27 | 42.02 38.52 | 59.15 48.66 | $3.24 
15.3 | 44-24 | 34.02 115.4 | 58.20 | 42.24 38.74 | 59.40 49-67 | 53-43 
16.3 | 44.09 | 34.19 ] 16.4 | 58.13 | 42.47 38.98 | 39.66 50.77 | §3.63 
17-3 | 43-93 | 34-36 117.4 | §8.05 | 42.73 99-23! $9.98 | 54-94 | 53-84 
18.3 | 43-75 | 34-54 | 18-4 | 57-95 | 42-99 39-47 ; 60.23 53-13 | 54-07 
19-3 |43-56| $4.72 [19.3 | 57-85 | 43-26 39-68 | 60.55 54-30) 54-33 
20.3 | 43-35 | $4-89 | 20.3 | 57-73 | 43-52 39.89 | 60.88 55-42 | §4.61 
= 

21.3 | 43-14] 35-04 § 21.3 | 57-61 | 43-78 40.06 | 61.23 56.47 | 54-91 
22.3 |42.91 | 35.16 § 22.3 | 57-47 | 44-02 40.18 | 61.57 57-42 | $5.21 
23.3 | 42.67 | 35.26 123.3 157-33 | 44-23 40.28 | 61.92 58.25 | §5-52 
24-3 | 42-45 | 35-35 124-3 | 57-19 | 44-42 40.35 | 62.25 58.97 | 55-83 
25.3 | 42.24| 35.42 125.3| 57-05 | 44.60 40.40 | 62.87 59-62 | $6.12 
26.3 | 42.03 | 35.48 {26.3 | 56.92 | 44.75 40.44 | 62.86 60.21 | 56.40 
27-3 | 41.84 | 35.53 [27-3 | 50-80| 44.90 40.47 | 63.15 60.77 | 56.66 
28.3 | 41.66| 35.58 | 28.3 | 56.68 | 45.05 40.51 | 63.41 61.341 §6.91 
29-3 |41.48| 35-64 | 29.3 | 56.57, 45.20 40.56 | 63.67 61.95 | §7.16 
30-3 | 41-30 | 35-72 | 30.3 | 56.46 | 45.36 40.66 | 63:93 [30.5 | 62.63 | §7.39 
31-3 | 41-14| 35-81 [31.3 | 56.36 | 45-54 40.77 | 64.20 ]31.5 | 63.39 | 57-62 
10.74 —10.70 8.54  —8.48 24.56 24.54 74.56 —74.55 
1225 45™ 43°.33 145 12™ 50*.81 182 3™ 48*.95 19" 21™ 198.15 
~84° 39 3/'.86 -83° 16’ 13'.94 -—87° 39’ 53°'.07 -89° 13’ 57''.47 


[Eph 13) 











16.20 
16.12 


16.04 
15.96 


15.89 
15.84 
15.81 
15.81 


15.83 
15.88 
15-94 
15.98 


16.00 
16.01 
16.01 
16.00 


15-99 
15-99 
16.03 
16.07 





43.06 16.14 
43-44 | 16.23 
43-79 | 16.34 
44.14 | 16.46 


. 16.58 
16.71 
16.81 
16.91 


44.47 
44.76 
45-05 
45-33 


25-7 
26.7 
27-7 
28.7 








45-62 | 16.99 
45-90 | 17-05 
46.21 | 17.12 


re 


29-7 
30-7 
31-7 





15-95 
z2™ 15” 
—86° 24’ 


—15-91 
19°.18 
39°".46 








39-35 
39.14 
38.96 
38.79 


9.2 
10.2 
11.2 
12.2 


38.62 
38.44 
38.25 


13.2 
14.2 
18.2 
16.2 


37-84 
37-60 
37-36 
37.12 


17.2 
18.2 
19.2 
20.2 
21.2 | 36.89 
22.2 
23.2 
24.2 


36.45 
36.26 


36.07 
35.90 
35-73 
35.56 


25.2 
26.2 
27.2 
28.2 


29.2 
30.2 
31.2 


35-40 
35-20 


34.78 
10.75 


12° 45™ 


84° 39’ 




















38.05 | 


36.67 | 


35.00 | 


70.70 — 
43°.33 


JULY, 1913. 


505 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 





hm 
14 12 |-83 16 
8 | ” 
56.36 | 45.54 
56.25 | 45.73 
56.121] 45.94 
55.98 | 46.15 
55.82 | 46.36 
55.66! 46.55 
55-49 | 46.70 
55-33 | 45.83 
} 36.31 
36.29 
| 36.26 
| 36.95 
| 
1 36.25 
| 36.28 
| 36.31 
3.33 


55-17 | 46.92 
| 55-03 | 47.01 
11.3 | 54.89 | 47.08 
54.77 | 47.16 





54-65 | 47.26 
54-52 | 47.38 
54.39' 47.50 
54-25 | 47.63 
| 36.34 
| 36.35 
| 36.33 
| 36.28 


47.76 
47.89 
48.00 
48.07 


54.10 
53-93 
53.76 
20.3 | 53.58 


48.13 
48.18 
48.20 
48.21 


| 
21.3 53.40 
22.3 153.22 
23.3 | 53.05 
24.3 : 52.89 


| 36.22 
36.13 
| 35.94 





48.21 
48.22 
48.23 
48.26 


25.3 | 52.73 
26.2 | 52.58 
27.2 52.44 
28.2 ‘52.38 
29.2 |52.17 
30.2 | 52.03 
31.2 51.88 
32.2! 51.70 


, 35-84 
35-74 
35.66 

| 35.39 

| 

' 35.54 

| 35.50 

35-45 

| 35-39 


48.29 
48.35 
48.41 
48.47 






8.54  ~8.49 
145 12™ 50°.81 
3/'.86 | -83° 16’ 13’'.94 








Mean! Right | Dectina-] Mean 


° é 


3 on 

4.20 
4.50 
4-81 
5:15 


1.5 | 49.77 
2.5 | 40.89 
3-5 | 41.01 
4.§ | 41.30 


5.5 | 41.17: 
6.5 | 41.18 
7-5 | 41.95 
8.5 | 41.07 


5-5! 
5.86 
6.21 


6.54 


6.85 


17.4 ' 40.65 
18.4| 40.57 
19.4 | 40.45 
20.4 | 40.30 


21.4] 40.13 
22.4] 39.92 
23.4 | 39-71 
24.4 | 39-48 


25-4 | 39.25 
26.4 | 39.05 
27.4 | 38.88 


28.4 | 38.73 


24.59 —24.57 
185 3™ = 48°.95 
-87° 39’ 53/'.07 

{Eph 13] 


. Date. 


§ 29-5 


32.4 


oS Octantis. 
Mag. 5.5 


Mean Ascen-| tion 


h m ° ‘ 


h m 
jJuly|18 41-87 g0fJuly! 19 24 |-89 13 [July 


H 8 | a? 

3-39 | 57-62 
4.21 | 57.88 
§.07 | 58.16 


5.91 | 58.46 


1.5 | 
2.5 | 





| 
6.69: 58.79 
7-32 §9-13 
7.81 | 59.47 
8.15 | 59.79 
60.11 
60.39 
60.66 
60.91 


8.37 
8.56 
8.76 
9.03 


11.5! 

12.5 | 
| 
| 

13.5! 9.35 

14.5' 9-75 

1§.§ 10.20 

16.5 | 10.65 


61.16 
61.42 
61.69 
61.99 





17.5. 11.06 | 62.30 117.6 


18.5 ' 11.37 | 62.63 


19.5 | 11.59 | 62.97 
20.5 | 11.70 | 63.32 





11.71 | 63.66 
11.62 | 63.99 
11.46 | 64.31 
11.25 | 64.61 


21.5 
22.5 
23.5 
24.5 
11.04 ' 64.88 
10.85 | 65.14 
10.73 | 65.40 
10.68 | 65.65 


25:5 
26.5 
27.5 
28.5 


10.69 | 65.92 
10.75 | 66.20 
10.82 | 66.51 
10.83 | 66.83 


30.5 
31.4 


74.78 -74.77 
19° 21™ = 19°.15 
—89° 13! §7/'.47 





w Octantis. 
Mag. 5.7 


Right |Dectina-4 Mean/ Right | Decli- 
Solar! Ascen- 
South. 1Date. 


cena | eee | came BB nce: | epee | rece IE meee | cept, fn 


nation 


sion. | South. 


h m o 
22 15 |-86 24 
Ss on 
46.21 | 17.12 
49.541 17.20 
46.89 |} 17.28 


47.25 117.39 


1.7 
2.6 
3.6 
4.6 


5.6 
6.6 
7.6 
8.6 


47.621 17.51 
47.97 | 17.68 
48.31 | 17.85 
48.61 | 18.04 


9.6 
10.6 
11.6 
12.6 


48.88 
49-13 
49.37 
49-59 


18.23 
18.41 
18.58 
18.72 


13.6 
14.6 
15.6 
16.6 


18.85 
18.98 
19.11 
19.25 


49.84 
50.09 
50.37 
50.66 


50.96 
§1.26 
51-55 
51.83 


19.43 
19.62 
19.83 
20.07 


18.6 
19.6 
20.6 





21.6 
22.6 
23.6! 
24.6 


52.08 | 20.31 
52.32 | 20.56 
52.52 | 20.81 
§2.72 21.05 
| 
52.90 | 21.28 
§3-07 | 21.49 
53.25 | 21.69 
53-44 21.88 


|» 
53.64 | 22.06 
53.86 | 22.26 
54.101 22.47 


54.34 | 22.70 








25.6 
26.6 
27.6 
28.6 


29.6 
30.6 
31.6 
32.6 





15.95 15.92 
22% 15@ = 19°.18 
—86° 24’ 39''.46 


506 AUGUST, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Octantis. X Octantis. o Octantis. v Octantis. 
Mag. 4.1 Mag. 5.2 Mag. 5.5 Mag. 5.7 





Mean| Right |Declina-] Mean) Right |Declina-4 Mean! Right |Declina-]Mean| Right | Declina-] Mean! Right | Decii- 
Solar|Ascen-] tion [JSolar|Ascen-| tion [Solar|Ascen-| tion [Solar|Ascen-{ tion [Solar| Ascen- | natica 
Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | Souéh. [Date.| sion. 


























hm| ° ” h m o ° hm; ° ’” hmj ° ” h m and 
Aug.| 12 45 |-84 39 Aug.) 14 12 ,-83 16 | Aug.) 18 4/|-87 40] Aug.| 19 23 |-89 14 [Aug., 22 15 [|-86 24 

8 . ve 8 ae 8 ee 8 oe 8 oe 
1.2 | 34.78] 35.39 1.2 | 51.70 48.47 | 1.4] 38.14) 13.25 | 1.4/|70.83| 6.83] 1.6/ 54.34 | 22.70 
2.2 | 34-55 | 35-31 J 2.2) 51-52 48.51 | 2.4137-92| 13.57 | 2.4|70.73| 7-17] 2.6| 54.58 | 22.95 
3-2 | 34.32 | 35-20 f 3-2; 51-34) 48.54 | 3-41 37-67 | 13-87 | 3-4/70.49| 7.51] 3-6} 54.80; 23.23 





4-2 | 34.10| 35.06 | 4.2 51.16) 48.53 1 4.4 37-37| 14-15 | 4.4] 70.11| 7-84] 4.6) 54.99! 23.53 


| 

| 
5-2 | 33-89 | 34.89 J 5.2 | 50.97 | 48.48 | 5.4) 37-05 | 14.41 
6.2 | 33.70| 34.72 | 6.2 150.79 | 48.42 | 6.4) 36.71 | 14.63 
7.2 | 33-53 | 34-55 7.2 | 50.64 48.35 | 7-4| 36.38 | 14.84 
8.2 33-38 | 34.39 | 8.2 1 50-49 | 48.28 | 8.4 36.08 | 15.02 

| 


5.4/69.61/ 8.15 | 5.6/55.15 | 23-82 
6.4|69.04| 8.44] 6.6/ 55.27 | 24-10 
7-4 |68.43| 8.70] 7.5 | 55-38 | 24.37 
8.4 |67.87| 8.94] 8.5 /55.48 | 24.62 


0.41 67.39 9-17] 9-5 55-57 | 24.86 
10.4 |66.97{| 9.40 }10.5|55.69 25.08 
11.4 | 66.61 9-65 J 11.5 | 55-82 | 25.31 
12.4 '!66.26}] 9.92 112.5 | 55.97 | 25-54 


9.3 | 33-24 | 34.24 | 9.2 | 50.36] 48.21 | 9.4 35.81 | 15.20 
10.1 | 33.10] 34.10 | 10.2 | 50.23 | 48.16 10.4 | 35-55 | 15-39 
II. | 32.94 33-97 J 11.2 | 50.10} 48.12 [11.4 | 3§.30| 15.60 
12.1 | 32.77} 33-84 12.2) 49.95 48.11 [12.4 | 35.04| 15.83 








13.4 | 65.89} 10.21 $13.5 | 56.13 | 25.80 

14.4 | 65.46} 10.50 }14.5 156.28 26.08 

15.4 | 64.94| 10.81 115.5 56.44 | 26.38 

“ee 13.13 116.5 | 56.57 | 26.69 
| 


13.1 | 32.60] 33-73 13.2 | 49.79 48.09 113.4 | 34.78 | 16.07 
14.1 | 32.40] 33.59 114.2 | 49.62 | 48.06 114.4 | 34.49 | 16.31 
15.1 | 32.20] 33.43 J15.2 | 49.45 | 48.02 115.4 | 34.16| 16.57 
16.1 | 32.00} 33.25 | 16.2 . 49.27 | 47.95 116.4 | 33.80| 16.82 


17.1 | 31.82] 33.05 117.2 | 49.08 | 47.87 117.3 | 33-41 | 17.05 
18.1 | 31.64 | 32.84 [18.2 | 48.90] 47.77 118.3 | 33.00| 17.27 
19.1 | 31.46| 32.60 119.2 | 48.73] 47.64 [19.3 32.56 | 17:47 
20.1 | 31.30] 32.36 | 20.2 | 48.56] 47.50 | 20.3 32.12; 17.64 


17-4 | 63.58 11.44 117.5 | 56.69 | 27.01 
18.4 ,62.74| 11.74 [18.5 | 56.78 | 27.34 
19.4 | 61.82 | 12.02 [19.5 | 56.84 | 27.68 
20.4 | 60.86 | 12.28 20.5 56.88 ; 28.00 
\ 
21.4 | 59.88 | 12.52 [21.5 | 56.91 | 28.30 
22.4 | §8.90| 12.74 [22.5 | 56.93 ; 28.59 
23-4 | 57-97 | 12.95 [23.5 | 56.95 ; 28.87 
24.4|]57.13 | 13.14 [24.5 | 56.97 , 29.12 


21.1 | 31.16 32.11 $21.2 | 48.41] 47.35 | 21.3 31.68 | 17.80 
22.1 | 31.04 31.88 | 22.2 | 48.27 | 47.20 | 22.3 | 31.26) 17.94 
23.1 | 30.92] 31.65 123.2 | 48.14] 47.05 | 23.3 | 30.87 | 18.08 
24.1 | 30.80] 31.43 124.2 | 48.01 | 46.91 | 24.3 | 30.50| 18.20 





| 
25-4 | 56.36 | 13.35 [25.5 | 57.01 . 29.37 
26.4 | 55-66 | 13.56 126.5 (57.06 29.62 
27-4 | 54-99 | 13.80 127.5 | 57.13 29.89 
28.4 | 54.28) 14.06 | 28.5 | 57.21 3038 


25.1 
26.1 
27.1 
28.1 


30.68 | 31.24 125.2 | 47.89 | 46.78 125.3 | 30.15 | 18.34 
30.56] 31.05 | 26.2 | 47.77 | 46.69 126.3 | 29.81 | 18.49 
30.42 | 30.88 [27.2 | 47.63 | 46.61 | 27.3 | 29.49 | 18.66 
30.27 | 30.69 [28.2 | 47.48] 46.52 28.3 | 29.13 18.84 





| | 
29.1 | 30.11 | 30.49 § 29.2 , 47.33) 46.41 [29.3 28.75 19.04 
30.1 | 29.94] 30.27 130.2 ,47.16| 46.29 30.3 | 28.31 | 19.23 
31.1 | 29.79] 30.03 [31.1 ,47.00| 46.14 31.3 | 27-85 | 19.42 


32.1 | 29.64] 29.76 32.1 | 46.83 45.96 32.3 127.35 | 19.58 


29-4 | 53-49 | 14.33 129-5 | 57-29 . 30.47 
30.4 | 52.60) 14.60 [30.5 57-35 | 39.78 
31.4|51.56] 14.86 [31.5 57-39 | 31.12 
32-4 | 50.39 | 15-11 $32.5 | 57-39 | 31-45 








10.74 10.70 8.55 —8.49 24.61 -24.59 75.03 ~—7§.02 15.96 15.93 

125 45™ = 43°.33 J 14> 12" 50°.81 18° 3™ 48.95 | 19% 21™ 199.15 225 35™ 19%.18 

84° 39’ 3/'.86 —83° 16’ 13''.94 -—87° 39’ 53°'.07 -89° 13’ 57''.47 ~86° 24! 39°'.46 
{Eph 13] 


z Octantis. 
Mag. 5.4 


Mean 
Solar 
Date. 


Sept. 


1.1 
2.1 
3.1 
4.1 


5-1 
6.1 
7.1 
8.1 


9.1 
10.1 
III 
12.1 


13.1 
14.1 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 


29.0 
30.0 
31.0 


10. 


Right 
Ascen- 
sion. 


hm 
12 45 
& 
29.64 
29.52 
29-42 
29-34 


29.27 
29.19 
29.11 
29.03 


28.94 
28.84 
28.72 
28.61 


28.50 
28.40 
28.31 
28.25 


28.19 
28.15 
28.13 
28.11 


28.09 
28.07 
28.04 
28.00 


27-94 
27.88 
27.82 


27-78 
27.76 
27-75 
27-77 


74 


12" 45™ 


—-84° 


39’ 


Declina-+]Mean| Right | Declina-] Mean! Right | Declina 


tion 


South. {Date. 


es |e | eee fe 


° , 


-84 39 Bept.| 14 12 —83 16Bept. 


29.76 
29-49 
29.18 
28.89 


28.63 
28.38 
28.15 
27-92 


27.69 
27-45 
27.20 
26.92 


26.63 
26.33 
26.01 
25.68 


25-34 
25.02 
24.70 
24.40 


24.12 
23-86 
23.60 
23-34 


23.08 
22.80 
22.50 
22.18 


21.83 
21.48 
21.55 


—10.69 


43°.33 
3'’.86 


SEPTEMBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


0 Octantis. 
Mag. 4.1 


Solar | Ascen- 


1.1 
2.1 
3.1 
4.1 


5.1 
6.1 
7.1 
8.1 


9.1 
10.1 


If.I 
12.1 


13.1 


14.1 
15.1 
16.1 


17.1 
18.1 
19.1 
20.1 


21.1 
22.1 
23.1 
24.1 


25-1 
26.1 
27-1 
28.1 


29.1 
30.1 
31.1 


sion. 


b m 


8 
46.83 
46.68 
46.54 
46.42 


46.32 
46.22 
46.12 
46.01 


45-89 
45-76 
45-63 
45.49 


45-35 
45.22 
45-09 
44.96 


44.86 
44.76 
44.68 
44.60 


44-52 
44.45 
44.38 
44.29 


44.20 
44.10 
43-99 
43-90 


43.81 


43-74 
43-68 


8.54 


| 


X Octantis. 
Mag. 5.2 


| tion [Solar| Ascen- 


South. [Date. 


| ° td 


45-96 
45-77 
45-55 
45-33 








45-13 
44.93 
44.75 
44.58 


44.42 
44.26 
44.08 
43-90 


43-68 
43-45 
43-21 
42.94 


42.66 
42.37 
42.10 
41.83 


41.59 
41.37 
41.15 
40.94 


40.73 
40.51 
40.27 
39-99 


39-69 


39-39 
39.06 


—8.49 


145 12™ 50°.81 
—83° 16’ 13’'.94 


1.3 
2.3 
3-3 
4.3 


5:3 
6.3 
7-3 
8.3 


9-3 
10.3 
11.3 
12.3 


13-3 
14.3 
15.3 
16.3 


17.3 
18.3 
19.3 
20.3 


21.3 
22.2 
23.2 
24.2 


25.2 
26.2 
27.2 
28.2 


29.2 
30.2 
31.2 


24.62 
185 


sion. 


27-35 
26.85 
26.34 
25.86 


25-42 
25.00 
24.60 
24.20 


23-79 
23-36 
22.92 
22.45 


21.92 
21.38 
20.83 
20.27 


19-73 
19.19 
18.68 
18.19 


17-74 
17.31 
16.89 
16.47 


16.02 
15-53 
15.02 
14.48 


13.91 
13-35 
12.82 


tion 


—87 40 
19.58 
19.70 
19-79 
19.87 


19.92 
19.98 
20.04 
20.13 


20.23 
20.34 
20.46 
20.57 


20.68 
20.77 
20.83 
20.87 


20.90 
20.90 
20.89 
20.86 


20.84 
20.84 
20.85 
20.88 


20.92 
20.96 
20.98 
20.99 


20.97 
20.92 
20.83 


—24.60 


3™ 48°.95 
~87° 39’ 53/’.07 
(Eph 13) 


O Octantis. 
Mag. 5.5 





Mean| Right |Declina 


75-22 


59-39 
49.12 
47.82 
46.56 


45-36 
44-23 
43.18 
42.20 


41.20 
40.16 


39-03 
37.80 


36.46 
35-95 
33°57 
32.02 


30.46 
28.91 
27.41 
25-98 


24.63 
23-37 
22.17 
20.98 


19.73 
18.40 
16.94 
15-35 


13.67 
11.96 
10.29 


—89 14 
15-11 
1§-33 
15.52 
15.68 


15.83 
15-97 
16.12 
16.28 


16.46 
16.66 
16.86 
17.08 


17.28 
17.48 
17.66 
17.82 


17-95 
18.07 
18.16 
18.24 


18.32 
18.40 
18.50 
18.62 


18.74 
18.88 


19.02 
19.15 


19.23 
19.29 
19.32 


-75.21 


19" 21™ 19.15 
~89° 13! 57°"-47 


13.4 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
20.4 


21.4 
22.4 
23.4 
24.4 


25.4 
26.4 
27.4 
28.4 


29.4 
30.4 


31-4 | 54-39 


15-97 
225 15™ 





D07 


h m i] t 


| 22 15 |-86 24 


8 oF 
57-39 | 31.45 
57-36 | 31.79 
57-30] 32.10 
57-23 ; 32.38 
57-15 | 32.65 
57-09 , 32-90 
57-05 | 33-15 
57-02 | 33-40 





33-68 
33-96 
34:27 
34-59 . 


§7.01 
56.99 
56.97 
56.94 


56.88 
56.81 
56.70 
56.59 


34-92 
35-25 
35-59 
35-91 


36.21 
36.50 
36.76 
37.01 


56.45 
56.29 
56.13 
55-97 


55-83 
55-71 
55-60 
55-5! 


37-25 
37-49 
37:72 
37-96 


38.24 
38.54 
38.83 
39-13 


55-41 
55-31 
55-19 
55-03 


54.84 
54.62 


39-43 
39-71 
39-96 


—15-94 
19°.18 


-86° 24’ 39''.46 


508 


2 Octantis. 
Mag. 5.4 


Mean 
Solar | Ascen- 
Date.| sicel. 


ee ee eet Keene 


h m 
12 45 
s 
27-77 
27.80 
27.84 
27.88 


Oct. 


1.0 
2.0 
2.9 
3-9 


4-9 
5-9 
6.9 
7-9 


27-93 
27-95 
27-97 
27.98 


8.9 
9-9 
10.9 
I 1.9 


27-99 
28.00 
28.01 
28.02 


12.9 
13-9 
14.9 
15.9 


28.07 
28.12 
28.20 
28.28 


16.9 
17-9 
18.9 
19.9 


28.38 
28.49 
28.60 


28.69 


20.9 
21.9 
22.9 


23.9 


28.77 
28.85 


28.92 
28.98 


24.9 
25-9 
26.9 
27-9 


29.04 
29.12 
29.23 
29.37 


28.9 
29-9 
39-9 
31-9 


29.51 
29.67 
29.84 
30.00 


10.73 
122 45™ 
-84° 39’ 


Right |Declinz 


tion 


—84 39 
21.15 
20.83 


20.53 
20.24 


19-97 
19.71 
19-45 
19.18 


18.89 
18.58 
18.26 
17.92 


17.58 
17.24 
16.90 
16.58 


16.28 
15-99 
15-73 
15.48. 


15.25 
15.02 ' 
14.76 
14.49 


14.21 
13.91 

13.60 | 
13.30: 


13.01 
12.74 
12.50 
12.27 


-10.69 
43°.33 
3/'.86 


OCTOBER, 1913. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


& Ootantis. 


Mag. 4.1 


Mean} Right | Declina 
Solar | Ascen- i 
South. {Date. 


Oct. 


1.1 
2.1 
3.1 
4.1 


s.1 
6.1 
7.0 
8.0 


9.0 
10.0 
11.0 
12.0 


13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


21.0 
22.0 
23.0 
24.0 


24.9 
25-9 
26.9 
27-9 


28.9 
29.9 
30-9 
31-9 


sion. 


hm 
1412 
8 
43.68 
43-64 
43-61 
43-58 


43-55 
43.52 
43-47 
43-42 


43-36 
43-29 
43.24 
43-19 


43-15 
43-13 
43.11 
43.10 


43-11 
43-13 
43-15 
43-17 


43.18 
43.18 
43-17 
43.16 


43-15 
43.16 
43.18 
43-20 


43-25 
43-32 
43-39 
43-46 


8.54 
14° 127 50.81 
-83° 16’ 13’’.94 


83 16 
39-06 
38.75 
38-45 
38.18 


37-92 
37-66 
37-41 
37-16 


36.89 
36.62 
36.31 
35-99 


35-97 
35-32 
34-98 
34.64 


34-31 
34.01 
33-72 
33-44 


33-18 
32-93 


32.68 | 


32.40 


32.10 
31.78 
31-45 
31.10 


30.76 
39-43 
30.13 


29.86. 


—8.48 | 











v Octantis. 
Mag. 5.7 
Mean| Right |Declina-]Mean| Right |Declina Mean| Right | Decis- 
Solar|Ascen-{ tion Solar| Ascen- | natioss 
- [Date.| sion. | South. 7 South. [Date.| sion. | South. 
hm| ° ” hm o °F 
Oct.| 18 31-87 40 Oct./ 2215 |+-86 24 
8 oe Ss cP 
1.2| 72.82} 20.83 1.41 54-39 | 39-96 
2.21 72.321 20.73 2.4) 54.15 | 40.18 
3.2 | 71.86} 20.63 3.41 53-92 | 40.39 
4.2|71.42| 20.54 4.4/53-71| 40.58 
5-2|71.00| 20.45 5-41 53-52 | 40.78 
6.2 | 70.59 | 20.38 6.4 | 53-34 | 40.98 
7.2 {70.17 | 20.33 7-4|§3-16| 41.20 
8.2 | 69.72 | 20.29 8.4] 52.99] 41-43 
9.2 | 69.24] 20.24 1 9-4] 52-81 | 41.68 
10.2 | 68.74 | 20.18 10.4 | 52.60 | 41.93 
11.2] 68.22 | 20.11 111.4 | 52.38 | 42.19 
12.2 | 67.69! 20.02 112.4/52.14 | 42-44 
13.2 | 67.16] 19.91 | 13.4] 51.87 | 42.67 
14.2 | 66.64 | 19.78 14.4| 51.58 | 42.90 
15.2} 66.12] 19.63 | 15.4] 51.29] 43.11 
16.2 | 65.63] 19.45 | 16.4 | 50.98 | 43.29 
17.2 | 65.18} 19.27 | 417.4 | 50.68 | 43.46 
18.2 | 64.77 | 19.09 18.4 | 50.39 | 43.60 
19.2 | 64.38] 18.91 | 19.4 | 50.12 | 43.74 
20.2 | 64.01 | 18.76 | 20.3 | 49.86 | 43.87 
21.2 | 63.65 | 18.62 | 21.3 | 49.64 | 44.00 
22.2 | 63.28! 18.50 22.31 49-41! 44.16 
23.2 | 62.88] 18.38 | 23.31 49.18 | 44.33 
24.2 162.46] 18.26 24.3 48:93 44-53 
25.2 | 62.01] 18.13 25-3 48.67 | 44.70 
26.21 61.54] 17.95 26.3 | 48.37 | 44.88 
27.2) 61.08] 17.75. 27.3 | 48.06 | 45.05 
28.2 | 60.63 | 17.52 28.3 | 47-71 | 45.19 
29.1 | 60.23 | 17.27 29-3 | 47-36) 45.30 
30.1 | §9.86| 17.02 | 30.31 47.01 | 45.38 
31.11 59-53 | 16.77 31.3 | 46.67 | 45.45 
32.1 | 59.25 | 16.52 32.3 | 46.37 145-51 
24.62 -24.60 75:27 —75.26 15.98 15.95 
185 37 48%.95 19" 21 19%.15 22% 15™ 19.18 
-87° 39’ 53'’.07 1-89° 13’ 57/747 1 -86° 24’ 39/'.46 


{Eph 13] 















































NOVEMBER, 1913. 509 
APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON 
X Octantis, C Octantis. U Octantis. 
Mag. 5.2 Mag. 5.5 Mag. 5.7 

BMean| Right |Declina-] Mean| Right |Decline-]j Mean! Right |Declina-jMean| Right |Declina-{Mean| Right | Decli- 
Solar |Ascen-| tion Ascen- Solar|Ascen-| tion [Solar!Ascen-| tion [Solar|Ascen-| nation 

Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.| sion. | South. [Date.} sion. 
hm, ° ' hm| °° hm| ° ° hm| ° » 
Nov.; 12 45 —84 39 [Nov.) 14 12 |-83 16 Nov.|18 3 |-87 40 [Nov.| 19 21 |-89 14 INov.| 22 15 |-86 24 

8 oe 8 os s oe ry oe 
1.9 | 30.15 | 12.07 43-53 1.0 | §9.25 | 16.52 | 1.2; 83.44| 18.03 T 1.3 | 46.37 | 45.51 
2.9 | 30.29| 11.87 43.58 2.1} 58.96] 16.30 J 2.2 | 82.23] 17.88 | 2.3 | 46.07 | 45.57 
3.9 | 30.41 | 11.66 43-63 3-1 | 58.68} 16.10 J 3.2) 81.05 | 17.74 | 3.3 | 45.80 | 45.63 
4-9 | 30.53 | 11-44 43-67 4-1 | §8.39| 15.90 | 4.2 | 79.84 | 17.62 | 4.3 | 45.53 | 45.72 
5-9 30.65 | 11.21 43-71 5-1 | §8.07| 15.71 | §.2| 78.58| 17.51 | 5.3] 45-25 | 45.82 
6.9 | 30.78 | 10.97 43-75 6.1 157-73] 15-52 | 6.2|77.25| 17.40 | 6.3 | 44.97 | 45.92 
7.9 |30.g1 | 10.72 43.80 7-1157.36| 1§.32 | 7-2 | 75.83] 17-28 | 7.3| 44.67 | 46.03 
8.9 | 31.07 | 10.45 43.95 8.1 | §6.98' 15.10 § 8.2/|74.37(| 17.14 | 8.3 | 44.35 | 46.13 
9.9 | 31.23] 10.19 43-93 9.1] 56.61 | 14.85 | 9.2 | 72.87 | 16.99 | 9.3 | 44.02 | 46.23 
10.9 | 31-41 | 9.93 44.01 10.1 | §6.25 | 14.58 | 10.2 | 71.36} 16.82 § 10.3 | 43.65 | 46.32 
11.9 [31.61 | 9.69 44.10 LI.L | §5.92| 14.29 J 11.2 | 69.87 | 16.61 [11.3 | 43.28 | 46.39 
12.9 | 31.82} 9.46 44.21 12.1 | 55,60] 14.00 | 12.2 | 68.43 | 16.39 | 12.3 | 42.90 | 46.42 
13.9 | 32.03| 9-27 44.33 13.1 | 55.31 | 13.69 [13.2 | 67.08! 16.14 [13.3 | 42.93 | 46.44 
14.9 | 32.24 9.09 44.44 14.1 | 55.07 | 13.37 J 14.2 | 65.84 | 15-90 | 14.3 | 42.17 | 46.44 
1§-9 | 32-45 8.91 44.56 15.1 | 54.87 | 13:06 915.2 | 64.72) 15.65 115.3 | 41.83 | 46.42 
16.9 | 32.64 8.78 44.67 16.1 | 54.70 | 12.77 [16.2 | 63.71 | 15.42 116.3 | 41.51 | 46.39 
17.9 | 32.82 8.64 44.78 17.1 154.54 | 12.49 [17.2 |62.77 | 1§.20 $17.3 | 41.21 | 46.36 
18.9 |33.00| 8.49 44.87 18.1 | 54.38 | 12.24 118.1 | 61.86 | 14.99 [18.3 | 40.93 | 46.35 
19.9 |33-17| 8.34 44.96 19.1] 54.21 | 12.00 J 19.1 | 60.91 | 14.79 1 19.3 | 40.64 | 46.35 
20.9 389) 8.18 45.05 20.1 | 54.01 | 12.77 | 20.1 | §9.92 | 14.62 | 20.3 | 40.36 | 46.36 
21.9 |33-§1| 7-99 45.14 21.1! 53.78| 11.53 [21.1 a 14.43 [21.3 | 40.06 | 46.38 
22.9 |33.71!| 7-79 45.24 22.1 153.54 | 11.27 | 22.1 57-65 | 14.23 ] 22.3 | 39-73 | 46.40 
23-9 |33-92| 7.60 45-37 23-1 | 53-29 | 10.97 123.1 | 56.42 , 13.99 | 23.3 | 39.39 | 46.41 
24.9 134.16] 7.41 45.50 24.1 | §3.07 | 10.65 | 24.1 / 55.20, 13.73 | 24.3 | 39.00 | 46.39 
| 
t ! 

25.9 | 34.41] 7.26 45.66 25.1 | 52.87 | 10.30 125.1 54.04 | 13.44 | 25.2 | 38.62 | 46.35 
26.8 | 34.67} 7.13 45-83 26.1 | 52.72| 9.93 | 26.1 | 53.00! 13.13 | 26.2 | 38.24 | 46.27 
27.8 | 34.92] 7.04 46.00 27.1|52.62}] 9.§7 927.11 §2.09| 12.81 [27.2 | 37.87 | 46.16 
28.8 | 35.17} 6.95 46.16 28.1 152.56] 9.23 128.1 (51.30, 12.49 | 28.2 | 37.54 | 46.04 
29.8 |35.40| 6.88 46.31 29.1) 52.52| 8.914 §.29.1 50.62 | 12.20 ] 29.2 | 37-22 | 45.93 
30.8 | 35.62| 6.81 46.45 30.1}52.50| 8.61 130.1 $0.00; 11.92 § 30.2 | 36.92 | 45.82 
31.8 | 35.82| 6.75 46.59 31.1] 52.45] 8.31 [31-1 | 49.38 | 11.65 | 31.2 | 36.65 | 45.72 
10.73 —10.68 | 8.54 24.60 —24.58 78.16 —75.16 15.98  —15.95 
125 45™ 43.33 14" 12™ 50°.81 1B" 3™ 48*.95 19° 21) Ig'.15 aah 15™ 19°.18 
84° 39’ 37.86 $-83° 16’ 13/%.94 §-87° 39’ 53’%.07 | -89° 13’ 57.47 | -86° 24’ 39/".46 
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2 Octantis. 
Mag. 5.4 


Ascen- 
Date.| sion. 








h m 
12 45 
s 
35.82 
36.02 
36.23 
36.44 


Dec. 


1.8 
2.8 
3.8 
4.8 


5.8 
6.8 
7.8 
8.8 


36.67 
36.90 
37-14 
37-40 


37-68 
37-96 
38.24 
38.51 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 


38.77 
39-01 
39-25 
39-47 


17.8 
18.8 
19.8 
20.8 


39.68 
39-91 
40.15 
40.41 


21.8 
22.8 
23.8 
24.8 


40.68 
49:97 
41.26 
41.56 


25.8 
26.8 
27.8 
28.8 


41.85 
42.12 
42.37 
42.60 


42.83 
43.06 
43-29 
43:54 


29.8 
30.8 
31.8 
32.8 


10.73 
125 45™ 
~84° 39/ 


tion 


DECEMBER, 1918. 


APPARENT PLACES OF CIRCUMPOLAR STARS 
FOR THE UPPER TRANSIT AT WASHINGTON. 


6 Octantis. 
Mag. 4.1 


Mean Right Declina-j Mean} Right 
Solar 


Solar Ascen- 


South. [Date.| sion. 





° , 


84 39 | Dec. 


Ad 


6.75 | 


6.66 
6.56 
6.45 


6.34 
6.23 
6.12 
6.03 


5-94 
5.88 
5.85 
5.85 


5.86 
5.88 
5-90 
5-92 


5:92 
5:90 
5.88 
5-86 


5.84 
5-84 
5-87 
5-94 


6.03 
6.13 
6.23 
6.33 


6.42 
6.51 
6.58 
6.64 


~10.68 


43°.33 
3/'.86 





hm 
14 12 
8 
46.59 
46.72 
46.85 
46.99 


1.9 
2.9 
3-9 
4.9 


47.13 
47-27 
47-44 
47-61 


5:9 
6.9 


79 
8.9 


47.80 


47-99 
48.20 


48.40 


9-9 
10.9 


11.9 
12.9 


48.60 
48.78 
48.96 
49-12 


13-9 
14.9 
15-9 
16.9 


49.28 
49-44 
49.61 
49.80 


17-9 
18.8 
19.8 
20.8 


21.8 
22.8 
23.8 
24.8 


49-99 
§0.21 
50.44 
50.67 


25.8 
26.8 
27.8 
28.8 


50.89 
51.10 
51.31 
51.52 


29.8 
30.8 
31.8 
32.8 


51.70 
51.87 
52.06 
§2.26 


8.54 


Declina 
tion 
South. 





° o 
83 16 
oe 
22.03 
21.86 
21.67 
21.48 


21.26 
21.03 
20.82 
20.61 


20.41 
20.21 
20.05 


19.92 


19.81 
19.72 
19.64 
19.55 


19.45 
19-34 
19.20 
19.06 


18.92 
18.78 
18.66 
18.58 


18.53 
18.49 


18.47 
18.46 


18.43 
18.40 
18.36 
18.29 


~8.48 


145 12 50°.81 
-83° 16’ 13'.94 


X Ootantis. 
Mag. 5.2 


Mean! Right |Declina 


Solar 
Date. 


tion 
South. 


Ascen- 
sion. 





h m e , 
18 3)}-87 39 
8 re 
52.45 | 68.31 
52-39 | 68.04 
52.31 | 67.76 
52.22] 67.48 


Dec. 


1.1 
2.1 
3.1 
4.1 


67.19 
66.89 
66.56 
66.21 


5.0 
6.0 
7.0 
8.0 


52.12 
§2.01 
§1.91 
51.82 


51-77 | 65.85 
51.76! 65.48 
51.78 | 65.11 
51.84 64.73 


9.0 
10.0 
11.0 
12.0 


51.94 | 64.38 
52.07 | 64.05 
§2.20! 63.74 
52.30 63.46 


13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


52.39 63.18 
52.46. 62.90 
52.51, 62.61 
§2.54 62.29 
52-59 | 61.94 
52. 67, 61.58 
52. 79 61.21 
52.96 | 60.8% 
| 


21.0 
22.0 
22.9 


23-9 


53-17 | 60.44 
53-41 | 60.10 
53-69 | 59-77 


24.9 
25-9 
26.9 
27-9 


28.9 
29:9 
30.9 
31-9 


54-18 | 59.18 
54-40 | 58.90 
54.61 | 58.63 
54-81} 58.34 


24.57 24.55 

18" 3™ 48°95 

~87° 39’ §3°'.07 
{Eph 13} 





53-94| 59.46 


oO Octantis. 
Mag. 5.5 


Solar 
Date. 


Ascen- 
sion. 





8 
49.38 
48.72 
47-99 
47-23 


1.1 
2.1 
3.1 
4.1 


5.1 | 46.42 
1} 45-56 
44.70 
I | 43-85 


Om 
= 


43-06 
42.36 
41.78 
41.34 


g.1 
10.1 
11.1 
12.1 


13.1 
14.1 
15.1 
16.1 


41.00 
49.75 
49.57 
40.38 


17.1 
18.1 
19.1 
20.1 


40.15 
39-85 
39-47 
39.04 


21.1 
22.1 
23.1 
24.0 


38.57 
38.16 
37.85 
37-67 


37-64 
37-73 
37-91 
38.12 


25.0 
26.0 
27.0 
28.0 


38.31 
38.46 
38.54 
38.58 


29.0 
30.0 
31.0 
32.0 


74:94 
1g" 21™ 





Mean| Right |Declina4 Mean] Right ' 
Solar 


tion 





11.65 


11.39 
II.14 


10.90 


10.64 


10.37 
10.07 


9-76 


4-03 


2.95 


2.32 
2.02 
J 7 I 


—74-93 
19°.15 


~89° 13! 57''.47 





Ascen- ' 








8 
36.65 | 45-72 
36.37 | 45-64 
36.09 | 45-57 
35-80 | 45.50 


35-49 
35.16 
34.82 
34-47 


45-44 
45.36 
45-27 
45-17 


9.2 | 34.11 
10.2 | 33-76 
11.2 | 33-41 
12.2 | 33.09 


45.04 
44.90 
44.72 
44.53 


13-2 | 32-79 | 44-33 

14.2 | 32.52 | 44.13 

15.2 | 32.27 | 43-93 

16.2 | 32.03 | 43-76 
| 


17.2 | 31.81 43-60 
18.2 | 31.56 | 43-44 
19.2 | 31.30 | 43.30 
20.2 | 31.01 | 43.14 





31.21 40.70 42.97 
22.2 | 30.37 | 42.76 
23.2 | 30.04 | 42-53 
42.28 


29.46 | 42.00 
29.20] 41.72 
28.98 | 41.45 
28.78 | 41.19 


28.59 
28.39 
28.17 


27.96 


40-95 
40.71 
40.49 
40.28 


1§-98  —I5-95 
22° 15™ 19%.18 
—86° 24’ 39''.46 





49 
§2 
53 | 
54 
55 


58 
59 | 
61 | 
66 | 
65 | 
65 | 
7X | 
74 | 
76 | 
78 |. 
79 | 
80 | 
85 


86 
gt 


33 Piscium 
a Androm. 
8 Cassiop. 
e Pheenicis 
22 Androm. 
y Pegasi 
6 Androm. 
z Ceti 
€ Tucansz 
44 Piscium 
8 Hydri 
a Phenicis 
12 Ceti 
13 Ceti 
Cassiop. 
«x Androm. 
e Androm. 
6 Androm. 
a Cassiop. 
# Pheenicis 


A Hydri 
20 Ceti 

y Cassiop. 
# Androm. 
a Sculptoris 
43 H. Cephei 
é Piscium 
8 Pheenicis 
ft Cassiop. 
” Ceti 

8 Androm. 
zt Piscium 
€ Piscium 
«x Tucane 
J Piscium 
vy Piscium 
6 Ceti 

6 Cassiop. 
y Pheenicis 
38 Cassiop. 
7 Piscium 
a Urs. Min. 
40 Cassiop. 
v Androm. 
x Piscium 
v Persei 

a Eridani 
ao Cassiop. 
» Piscium 
@~ Persei 

r Ceti 

o Piscium 
é Sculpt. 


MEAN ERRORS. 


BA4EAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 





—18 
+48 


+57 


eee | ee — re ee ES | re | 


Mean Error 

1920. Cat. 
No, 

a 38 

s ae 
018 | .25 | 112 
O10 | .13 J 116 
O17] .17 } 118 
O51] .4r 9 117 
024] .28 | 120 
O1L | .14 J 121 
.029 | .33 | 122 
O14] .209 127 
.047 | .38 7 126 
O18 | .22§ 129 
woes] eee 131 
047 | -31 7] 133 
O17 | .21 1 134 
.023| .30]7 136 
.021 | .20] 137 
021 | .21] 138 
.016| .1I9 | 139 
O18 | .22 | 142 
O12 | .14 ] 142 
wee! 539 144 
.O13| .17 | 145 
.034 | .26] 146 
O17 | .24 4 148 
O19} .24] 149 
O17 | .24] 153 
O14| .20] 156 
wee] JOU 157 
.018 | .26§ 160 
o18 | .22 | 163 
O17, .21§ 161 
025 | .23— 165 
O10 | .17 | 172 
O12| .26] 170 
-050 | -47] 173 
O22] .27] 174 
.025 | .22] 175 
O13 | .17 | 177 
O19] .33 ] 178 
O19| .24§ 179 
weal wee 180 
.022 | .29f 181 
.022| .25 | 182 
.0O13 | .19 | 183 
018 | .19 | 185 
044 | .35 184 
026 | 28] 187 
020 .19 7 189 
ses] eee QO 
028 | .25 § I91 
024.264 192 
022/| .25§ 194 
o18| .1I9 | 197 
weep eee FE IQS 
025 | .25 } 199 
O14 | .20f 202 
022] .20} 200 
020 | .25 § 203 
O13] .I9f 204 
.037! .468 206 


[Eph 13} 


h 
Octantis(G.)| 1 
Ceti 
@ Trianguli 
e Cassiop. 
€ Piscium 
§ Arietis I 
® Phenicis 
v Ceti 
50 Cassiop. 
@ Hydri 
y Andr. pr. I 
a Arietis 2 
§ Trianguli 
55 Cassiop. 
6 Persei 
&} Ceti 2 
# Fornacis 
y Trianguli 
67 Ceti 
@ Eridani 
o Ceti 2 
Kk Fornacis 
6 Hydri 
t Cassiop. 
E34 Ceti 
6 Ceti 2 
36 H. Cassiop. 
Ceti 
Hydri 
Arietis 
Ceti 2 
Hydri 
Persei 
Ceti seq. 
Ceti 


Ceti 2 
7 Persei 

41 Arietis 

8 Fornacis 

6 Arietis 

tv? Eridani 2 
t Persei 

” Eridani 

e Arietis 

47 H. Cephei 


6 Eridani 2 
a Ceti 

y Persei 
r3 Eridani 
p Persei 
# Horologii 3 
@ Hydri 

B Persei 

6 Arietis 

12 Eridani 
48 H.Cephei | 3 
C Arietis Pa 
38 Horologii 

4 Eridany 3 


AN @a® VEN 


Ww N 











oll 


Decl. 
191T3. 

a 
els 
—85 | .039 
—11! .020 
+29 | .022 
+63 | .0O17 
+ 3! .018 
+20)| .0o13 
—47 | .080 
—22 | .025 
+72 | .016 
—62 | .049 
"+42; .016 
+33 | O10 
+35 | .018 
+66 | .025 
+51 | .025 
+ 8, .018 
—31 | .076 
+33 | .024 
— 7 | .021 
“~§2 | .049 
— 3| .018 
—24 | 049 
—69/.... 
+67 | .025 
+ 8/ .014 
—16| .028 
+721) .O21 
+ 5§/| .020 
—79 | .056 
+22 | .020 
— O| .014 
—69|.... 
+49 | .o21 
+ 3] .016 
—14}| .025 
+10 | .020 
+56] .o10 
+27 | .020 
—33 | -050 
+15 | .0o18 
—21 | .022 
+52 | .020 
— 016 
+21 .016 
+79 .035 
—41 .056 
+ 4 .Oo10 
+53 .029 
—24, .029 
+38 | O19 
—60 | .060 
—72 .046 
+41 | .016 
+19 t O14 
—29 | .022 
+77 .032 
+21 | .018 
—58 .. 
— 9! .022 


AT, 








eee f ~ 


25 
19 
:37 
.22 
.26 
.70 
.26 


19 
.20 
25 
21 
.25 
.22 
47 
24 
19 
21 


23 


42 
13 
20 
.32 
24 
-49 
47 
.20 
17 
.30 
32 
.29 


31 


512 
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MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 





Cat. 
No. 


R. A. | Decl. 
1913. 


T9113. 


i | | oe | eee | re 


209 
210 
212 
211 
213 


214 
215 
219 
221 
222 
230 
235 
234 
237 
238 
239 
243 
246 
244 
245 
248 
250 
251 
252 
254 
255 
256 
260 
263 
265 


264 
268 
270 
271 
274 


277 
279 
281 
384 
285 
288 
289 
291 
292 
296 


294 
297 
298 
299 
303 
302 
304 
397 
309 
312 
313 
314 
316 
318 


tr Arietis 
e Eridani 
t Hydri 
a Persei 
o Tauri 


2 H. Camel. 


& Tauri 
Sf Tauri 
é Eridani 
t® Kridani 
6 Persei 
6 Eridani 
y Persei 


5 H. Camel. 


” Tauri 
t* Eridani 
g Eridani 
y Hydri 
& Persei 


9 H. Camel. 


e Persei 
€ Persei 
y Eridani 
A Tauri 
6 Reticuli 


y Tauri 

A Tauri 

c Persei 

p Tauri 

o! Eridani 
Gr. 750 

wu Tauri 

a Horologii 

a Reticull 

y Tauri 


6 Tauri 
v® Eridani 
é Tauri 
6 Mense 
m Persei 


a Tauri 
vy Eridani 
a Doradus 
53 Eridani 
t Tauri 


Gr. 848 
a Celi 
4 Camelop. 
u Eridani 
« Orionis 
g Camelop. 
s Tauri 
x® Orionis 
zt Aurige 
8 Camelop. 


e Aurige 
c Aurige 
2 Tauri 

11 Orionis 


wn 


gr 
a a — a a 
. e . « ° e ° ° e ° . e « e e e e e e ° s e o e e s 


.027 | 


.073 
.061 


O13 


O17 
.046 
O13 
.058 
.O31 


.018 
-054 
.023 
O14 


.024 
.050 
.027 
.016 
O21 


.O21 
.023 
.016 
O14 
.023 


.O21 
.O17 
O19 
.020 





‘47 
69 


“34 
21 


.23 
42 
.20 
.52 
-34 
13 
.24 
.40 
.28 
.23 
-jo 
.46 
25 
.21 
.22 


19 
31 
.22 
17 
19 
19 
.22 
.26 
-35 


319 


326 


425 
426 
427 
429 
430 


(Eph 13} 


Name. 


y Aurige 
e Leporis 
ff Eridani 
“te Aurige 
19 H. Camelop. 
a Leporis 
a Aurige 
8 Orionis 
A Aurige 
z Orionis 
o Columbee 
y Orionis 
f Tauri 
17 Camelop. 
Leporis 
x Aurige 
é Orionis 
Gr. 966 
a Leporis 
¢' Ononis 
2 Orionis 
@ Orionis 
& Tauri 
Gr. 944 
€ Orionis 
Columbee 
Aurige 
Leporis 
Orionis 
Doradus 
Aurigee 
Mensee (G.) 
Leporis 
Orionis 
Aurige 
Leporis 
Aurige 
Auri 
Gemin. 
Puppis (G.) 
Orionis 
H. Camelop. 
Gemin. 
2 Lyncis 
& Can. Maj. 


# Gemin. 
Y Aurige 
f Can. Maj. 
8 Monoc. 
« Argds 


10 Monoc. 

vy Genin. 

8 Lyncis 

23 H. Camelop. 
€?Can. Maj. 
51 Aurig 

y Gemin. 

y Argis 

S Monoc. 


WE OROZ SY HANCR 


QBvrX anno 


wm 


an 

















+23 
—18 


—53 
—~ § 
+20 
+62 


—23 
+39 
+16 
—43 
+10 


.O32} .31 
O12 | .54 
.009 | -15 
.027 | .27 
O14 | .24 
.068 | .60 
O17. .25 
10 .14 
.029 | .22 
025 | -33 
O22 .30 
O12 | -16 
O22 | .22 
O18 | .22 
O21 .31 


.O22 | -25 
013! .17 
O19 | .23 
030! 35 
O16 .22 
.024 ! .28 
.028 | .39 
.023 |! .30 
O13 | -I9 





O21 | -26 
.042 | -56 
.036 | .37 
.008 |! .14 
026. .25 


O22 ' .22 
016 .16 
.020 .20 
O21 .30 
957 -55 
016. .19 
.022 , .26 
O14 .20 
-023 | .22 
055 , 44 
O13: .I7 
025 | -23 
-OQI1Q  .22 
.022 | .24 
steep eee 
-O17 | .37 
.027 | .21 
.022 | .23 
.024 | .29 
-034 -35 
025 | .31 
O13 | .17 
.058 | .48 
-016 | .22 
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MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
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mm | ee eee | eee 


431 
433 
432 
434 
435 


436 
440 
441 
443 
442 
444 
446 
45! 
454 
455 


456 
449 | 
460 
461 
464 
465 
467 
469 
470 
471 
474 
480 
476 
477 
478 
479 
481 
483 
484 
488 


492 
493 
495 

496 
499 
502 
oe 


307 
514 
515 
517 
520 
523 
522 
525 
526 
527 
528 
518 


529 
533 
534 
535 


6 Gemin. 
a Pictoris 
€ Mense 
t Argds 


15 Lyncis 
6 Can. Maj. 
e Can. Ma). 
& Gemin. 
o? Can. Maj. | 6 


y Can. Maj. | 7 

51 H. Cephei 

6 Can. Maj. 

63 Auri 

51 Gemin. 

| »? Volantis | 7 
25 H. Camel. 

Gemin. 
| x Argds 


| 
43 Camelop. | 6 





6 Gemin. 


6 Volantis {7 

7 Octant.(G.) 

z Gemin. 

n Can. Maj. 
Gr. 1308 


8 Can. Min. | 7 
p Gemin. 
6 Argis 
a? Gemin. | 
25 Monoc. 
a Can. Min. | 7 
24 Lyncis 
«x Gemin. 
ff Gemin. 
4 Puppis 
§ Argds 
@ Gemin. 
| 26 Lyscis 
Gr. 1374 
| x Argds 
@ Cancri 
x Gemin. 
27 Lyncis 
p Argtis 
3 H. Ur. Maj. 
y Argis 8 
¢ Cancri 
Br. 1147 
20 Puppis 
Gr. 1119 
8 Cancri 8 
31 Lyncis 
d' Cancri 
e Argfis 


1913—_ 33 





? oh ae | 


oo 





56 +26 
58 +28 

+52 
4 24 
4' +69 
7 47 

+18 
9| +76 

—16 
12! +89 


12! +9 
+43 
+19 


11 —59 


Name. 


30 Monoc. 
o Urs. Maj. 
6 Chamel. 
Gr. 1450 
» Cancri 


Gr. 1446 
6 Hydre 
6 Hydre 
y Cancri 
6 Cancri 
a Pyxidis 
t Cancri 
e Hydre 
6 Argis 
 Cancri 
¢ Hydre 
t Urs. Maj. 
@ Cancri 
b Carine 
« Urs. Maj. 


& Urs. Maj. 
« Cancri 

A Argis 

¢ Octantis 
6 Hydre 
fB Argis 
83 Cancri 

¢ Argds 
40 Lyncis 

6 Pyxidis 


a Hydre 
h Urs. Maj. 


t H. Draco. 


d Urs. Maj. 
6 Urs. Maj. 


— Leonis 
¥ Argis 
10 Leo. Min. 
€ Chamel. 
o Leonis 


@ Antliz 
é Leonis 
v Urs. Maj. 
v Argiis 
6 Sextantis 


#t Leonis 
Gr. 1586 
19 Leo. Min. 
Argis 
Leonis 


Leonis 
Leonis 
Hydre 
Velorum 
Urs. Maj. 


€ Leonis 
A Urs. Maj. 


~Ra asV 


Ww 
NQ 


y Leonis pr. 


mM Urs. Maj. 





o13 





Mean Error 
1920, 


R.A | Decl. 
I9T3. 19OT3. 

a 8 
h m Olg te 
8 211 — 4] 017} .23 


10 


10 


10 


23} +61 | 014] .15 
23 | —77 | -050| .40 
27 | +38 | .047 | .43 
28 | +21] .o19] .20 


30 | +74 | -032 | .38 
33} + 6| .o19/ .26 
34| + 4| .023 | .27 
38 | +22/| .016| .21 
40} +18| .017 | .21 


49 | 33 | -053 | -42 
41 | +29] .025 | .26 
42} + 7} 014] .19 
42; —54| -053 | -41 
49 | +31 | .022 | .31 


+ 6; .018 
+48 | .016 
+12 | .O1§ 
59 | -044 
+48 | .018 
3| +67 
3) #1 
S| 743 
10; —85 
10| + 3 


.020 
.016 
.039 
O41 
O14 


-035 
.o18 


12, —69 
14 | +18 
I§| —59 
6) +35 
18 | — 26 


23 | — 8 
25! +63 
25 | +82 
27 | +70 
71 +52 
I +12 
27} 40 
| +37 
—81 

37, +10 
40 | —27 
“ | +24 
+59 
—65 
— 4 
48 | +26 
51] +73 
52| +41 
54| —54 
56, + 8 
3| +17 
4| +12 
6| -12 
12| +66 
12 +24 
12| +43 
15 +20 
17) +42 


018 


O10 
O19 
.016 
.025 
O17 


.024 
.056 
.020 


.047 
O14 


-057 
.O14 


O13 
-049 
.030 
O14 
026 
022 
045 
O12 
.022 
O15 
O19 
.088 
.024 


.O18 
.O17 
O19 
O16 


ire errr 


014 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 





ere (a 


720 
721 
723 
727 
730 
731 


733 
734 
735 
737 
738 


740 


745 
747 
748 
753 
758 


762 
763 
795 
766 


767 
768 


# Argfis 

Z Leonis 
6? Chamel. 
y Hydre 
46 Leo. Min. 
54 Leonis 

t Antliz 


Gr. 1706 
a Crateris 
d@ Leonis 
f Urs. Maj. 
a Urs. Maj. 


7 Octantis 
z Leonis 
f* Leonis 

% Urs. Maj. 
$8 Crateris 


5 Leonis 

6 Leonis 

y Urs, Maj. 
6 Crateris 
6 Leonis 


x Centauri 
t Leonis 
t Leonis 
A Draconis 
€ Hydre 


A Centauri 


3 Draconis 
€ Crateris 


x Urs. Maj. 
f Leonis 
f Virginis 

Gr. 1830 
y Urs. Maj. 
«x Virginis 
o Virginis 
6 Centauri 
e Corvi 


4 H. Draco. 


6 Crucis 
6 Urs. Maj. 
y Corvi 


2 Can. Ven. 


1o 


190 


10 


10 


10 


TI 


II 


It 


I! 


It 


I! 


12 


12 





MEAN ERRORS. 


.O1§ 


.022 
O19 
.027 
.072 
034 
.020 
.o18 
O17 
.016 


.O13 
.022 
.016 
.O21 


O14 
O19 
021 
.O17 
O14 


.018 
.016 
.016 
.O50 
053 
O16 


.079 
025 
O19 


o16 
.O10 
.O12 
037 
.O12 
.016 
.O16 
.067 
.020 
O17 
.058 
.020 
O19 
.032 





[Eph 13] 


Name. 


f Chamel. 
Br. 1672 

7” Virginis 

a' Crucis 

20 Come 

6 Corvi 

y Crucis 

8 Can. Ven. 

« Draconis 

B Corvi 


24 Come seq. 
@ Musce 

X Virginis 
y Centauri 
Y Virginis 
Pp Virginis 
76 Urs. Maj. 
8 Crucis 

t Octantis 
31 Come 


32 H. Camel. 
2 Centauri 
e Urs. Maj. 
6 Virginis 
a Can. Ven. 
6 Musce 
é Virginis 
6 Virginis 
43 Comxz — 
20 Can. Ven. 
y Hydre 
t Centauri 
¢' Urs. Maj. 
a Virginis 
Gr. 2001 
70 Virginis 
«x Octantis 
¢ Virginis 
17 H. 
e Centauri 
m Virginis 
t Bodtis 
4 Urs. Maj. 
89 Virginis 
Centauri 
» Bodtis 
6 Apodis 
t Virginis 
11 Bodtis 
8 Centauri 


x Hydre 

6 Centauri 
a Draconis 
d Bodtis 
K Virginis 
4 Urs. Min. 
2 Virginis 
a Bodtis 

é Octantis 


an. V. 


re 


R. A. { Decl. 
1913. 


12 


12 


12 


I2 


13 


13 


13 


13 
14 





1913. 








a, Se! 


Cat. 
No. 





894 
898 
QO! 
Qo4 
905 


907 
QII 
Qg10 
gi2 
914 
915 
917 
919 
921 
926 


930 
932 
934 
936 
941 


944 
945 
946 
948 
95° 


952 
953 
955 


957 
962 


959 
g60 
963 
965 
966 
967 
976 
975 
977 
979 


973 
978 
980 
981 
984 
986 
987 
993 
997 
998 
999 
1000 
1002 
1003 
1006 
1004 
1005 


1009 
1010 


EPHEMERIS AND NAUTICAL ALMANAC. 
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MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 


515 





Name. | 


A Bodtis 
A Virginis 
2 Libre 

6 Bodtis 

} Bodtis 
@ Virginis 
5 Urs. Min. 
p Bodotis 
y Bodtis 
” Centauri 
6 Boétis 
a? Centauri 
33 Boédtis 
a Apodis 
HM Virginis 
é Bodtis 


109 Virginis 


8 Libre 

a Libre 
Gr. 2164 

8 Urs. Min. 

é? Libra 


Piazzi 221 


B Lupi 

6 Libre 
ff Bodtis 
y Scorpii 
¢ Bodtis 
c Bodtis 

Gr. 2283 

€ Lupi 

t Libre 


y Tri. Aust. 


Serpentis 
Bodtis 

& Libre 

y Urs. Min. 


ft Bootis pr. 


t' Serpentis 
t Draconis 
p Octantis 
32 Libre 
8 Cor. Bor. 
v' Bodtis 


y Lupi(mean) 


y Libre 
a Cor. Bor. 


§ Cor.Bor.seq. 


@ Serpentis 
8 Serpentis 
« Serpentis 
#t Serpentis 
12 H. D: 

é Serpentis 
& Urs. Min. 


f Tri. Aust. 


A Libre 
y Serpentis 
x Scorpii 


raco. 


14 


14 


14 


14 


14 


15 


15 


15 


15 


15 


15 


15 





Mean Error 

Decl 1920, 

1913. 

a & 

° s ae 
+46 | .o19 | .21 
—13| .017 | .24 
—II} 025 | .33 
+52] .018 | .17 
+20] .021 | .26 
— 2] .018] .25 
+76| .o1g| .21 
+31 | .016| .19 
+39 | O17 | .21 
—42 | 045 | .37 
+30] .025 | .32 
+45 | -034 | -33 
—79 | -044 | -47 
— §|.0O14| .21 
+27] .016| .16 
+ 2] .018] .22 
—16] .018 | .20 
—16| O10] .14 
+60 | .033 | .35 
+75] .016| .16 
—I11] .018 | .23 
+15] .025 | .29 
—43 | -054 | -45 
— 8] .026| .25 
+41 | .020]} .22 
—25]| .024]| .29 
+27 | .018 | .22 
+25 | .030 | .33 
+88 | .023} .29 
—52)} .059 | .51 
—19| .021 | .24 
—68 | .044] .36 
+ 5§| .029] .31 
+34 | .018 | .23 
— 9} .013} .17 
+72 | .018| .16 
+38 | .o19 | .22 
+16] .026| .36 
+59 | .025 | .21 
—84 | .037 | .38 
—16| .018 | .28 
+29 | .025 | .22 
+41 | .023 | .31 
—41 | -043 | -35 
—14} .021 | .24 
+27] .o10| .13 
+37 | .027| .36 
+ 7} .010/ .13 
+16] .018 | .21 
+18 | .024 | .25 
— 3] -O19| -35 
+63 | .028 | .32 
+ 5] .014] .19 
+78 | .o16] .15 
— 63] .059| .45 
—20| .026 | .36 
+16] .016| .23 
—26! .023 1 .29 





1063 
1065 
1067 
1068 
1069 
1071 
1073 
1078 
1083 
1084 
1087 
1086 
1088 
1089 


1092 
1093 
1094 
1096 
1098 
1100 
1IO] 
1105 
1106 
1107 


1109 
III! 
1112 
I1I5 
1117 


1118 
IT19Q 
1123 
1125 


[Eph 13] 





Name. 


e Cor. Bor. 
6 Scorpii 
@ Draconis 
B Scorpii 
K Herculis 
? Herculis 
Gr. 2320 
6! Apodis 
& Ophiuchi 


6 Cor.Bor. seq. 


19 Urs. Min. 
y? Norme 
@ Ophiuchi 
6 Scorpii 
rt Herculis 
y Herculis 
” Urs. Min. 
y Apodis 
@ Herculis 
7” Draconis 
c Scorpii 
f Herculis 
A Ophiuchi 
A Draconis 
zt Scorpii 
6 Herculis 
¢ Ophiuchi 
24 Scorpii 
Herculis 


a Tri. Aust. 


7” Herculis 
Gr. 2377 
é Scorpii 
49 Herculis 
e! Arce 
«K Ophiuchi 
é Urs. Min. 
30 Ophiuchi 
é Herculis 
d Herculis 
7 Ophiuchi 
i Scorpii 
Draconis 
@ Herculis 
6 Herculis 


x Herculis 


59 Apodis (G.) 


8 Ophiuchi 
w Herculis 
$8 Are 


b Ophiuchi 
6 Ophiuchi 
6 Are 

a Are 

A Herculis 
A Scorpii 
8 Draconis 
a Ophiuchi 
€ Serpentis 








Mean Error 








R. A. | Decl. 1920. 
I92%3. 1913. 
a g 
h m els ” 
1§ 54| +27 | .023]| .24 
15 55 | —22| .020| .26 
16 Of} +59] .018| .17 
O| —20| .o14 | .17 
4} +17 | 028} .33 
16 6] +45] .025 | .22 
6{| +68 | .032] .35 
7| —78| .053] -49 
IO} — 3] .o12] .17 
11] +34 | 037 | -42 
16 13] +76] .029} .23 
13| —50| .049] .38 
14| — 4| .014] .22 
16| —25| .019] .28 
17 | +47 | .022 | .20 
16 18] +19] .016]| .21 
20| +76| .022] .22 
20| —79| .033 | .38 
21] +14] .030| .37 
23} +62) .o18 | .1t7 
16 24| —26| .o13| .21 
26 | +22] .018| .21 
271} + 2] .017| .22 
28 | +69 | .022 | .19 
30} —28] .o21 | .25 
16 31 | +43] .017 | .18 
32 | —10} .014] .20 
37 | —18]| .022 | .30 
38 | +32] .016| .17 
39 | —69 | .036} .29 
16 40] +39 | .O15 | .17 
44 | +57 | -038| .45 
45 | —34| -040] -33 
48} +15 | .024] .29 
53 | —53| 056] .50 
16 54| +10] .014| .17 
55 | +82] .o18 | .16 
56| — 4] .035 | -39 
57| +31 | 016] .21 
16 58} +34| .026| .30 
17 5} —16| .o16] .17 
6| —43 | 044] .34 
9} +66] .020/ .19 
11| +14| .o10| .14 
11 | +25 | .020| .24 
17 12] +37| .018 | .22 
15| —81 | .073 | .74 
17 | —25| org] .21 
17 | +33 | 027 | .30 
18! —55 | 069 | .49 
17 21 | —24] .O18| .29 
22{ + 4] .0O17| .22 
23) —61|....]... 
25| —50] .056| .46 
27 | +26] .031 | .37 
17 28| —37| .058 | .47 
28 | +52] .0O14] .15 
311 +13] O10] .14 
17 33! —1§! .024| .24 


D16 


Cat. 
No, 


1131 
1129 
1132 
1134 
1135 


1137 
1140 
1138 
1145 
1146 


1147 
1150 
1148 
1149 
1151 
1152 
1156 
1158 
1164 
1159 
1160 
1153 
1161 
1166 
1169 
1170 
1171 
1173 
1174 
1175 
1178 
1179 
1182 
1185 
1187 


1189 
1190 
1193 
1196 
1199 
1202 
1204 
1206 
1209 
1212 
1211 
1213 
1215 
1218 
1219 


1220 
1222 
1226 
1227 
1228 


1230 
1231 
1255 
1237 


Name. 


t Herculis 
7” Pavonis 
a@ Draconis 
$8 Ophiuchi 
t! Scorpii 
H Herculis 
#® Draconis 
y Ophiuchi 
89 Herculis 
— Draconis 


6 Herculis 
35 Draconis 
vy Ophiuchi 
E Herculis 
y Draconis 
o Ophiuchi 
Are 

y Sagittarii 
6 Urs. Min. 
70 Ophiuchi 


72 Ophiuchi 
xX Octantis 
o Herculis 
u Sagittarii 
” Sagittarii 

Gr. 2533 

36 Draconis 
§ Sagittarii 
7” Serpentis 
e Sagittarii 

109 Herculis 
@ Telescopii 
A Sagittarii 
x Draconis 
c Serpentis 
1 Aquila 
¢ Pavonis 
a Lyre 
2 Aquilez 
@ Sagittarii 

110 Herculis 
6 Aquilz 
A Pavonis 
B Lyre 

50 Draconis 
6 Sagittarii 
o Draconis 
6 Serp. pr. 
R Lyre 
€ Aquilz 
y Lyre 
¢ Sagittarii 
€ Aquile 
A Aquile 


a Cor. Aust. 


t Lyre 

x Sagittarii 
A Urs. Min. 
® Sagittarii 


EPHEMERIS AND NAUTICAL ALMANAC. 


——— 





17 


17 


18 
18 
18 


18 
18 


19 


19 


19 


MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 





—2I1 
—37 
+42 


Mean Error 
1920. 





022 
.016 
034 
O19 
.016 


.057 
.035 
.020 
.020 
.0o16 
055 
018 
-049 
.O17 
.020 
.027 


O13 
.O16 


.029 
022 


020 
020 
059 
013 
031 


orgs 
.028 
O17 
.025 
O17 


.018 
.042 
O14 
O14 
.050 
.025 
O19 


31 
{Eph 13] 





1240 
1239 
1241 
1242 
1243 
1248 
125! 
1224 


1259 
1260 


1264 
1265 
1266 
1269 
1271 
1273 
1281 
1280 
1282 
1283 


1284 
1286 
1288 
1290 
1289 
1291 
1292 
1297 
1299 
1304 
1308 
1314 
1318 
1319 
1320 
1321 
1324 
1325 
1328 
1329 
1332 
1336 
1337 
1340 
1341 
1344 
1348 
1349 
1350 
1352 


1353 
1354 
1356 
1357 
1358 
1361 
1366 
1364 
1368 


Namie. 


_—— 


6 Draconis 
d Sagittarii 
Lyre 

@ Aquile 

K Cygni 

t Draconis 
6 Aquile 

6 Octantis 
f Cygni 

t Cygni 

u Aquile 

h Sagittarii 
K Aquile 

6 Cygni 
54 Sagittarii 
AB Sagitte 
15 Cygni 

JS Sagittarii 
y Aquile 

6 Cygni 

6 Sagittz 
@ Aquile 

7 Aquile 

é Draconis 
t Sagittarii 
€ Pavonis 
B Aquile 

y Sagitte 

c Sagittarti 
tr Aquile 

6 Aquile 

o Cygni seq. 
K Cephei 
24 Vulpeculz 
a? Capricorni 
$8 Capricorni 
@ Pavonis 
y Cygni 

« Capricorni 
p Capricorni 
41 Cygni 

6 Cephei 

é Delphini 

Gr. 3241 

aw Indi 

f Delphini 
v Capricorni 
a Delphini 
f Pavonis 
a Cygni 

6 Delphini 
® Capricorni 


y Delph. seq. 


e Cygni 

€ Aquarii 
” Cephei 
fe Aquarii 
f Indi 

76 Draconis 


R. A. 
1913. 





19 
20 O 


1! 
12 
13 
13 
16 
19 
19 
22 
24 
26 
28 
29 
30 
31 
33 
35 
36 
37 
38 
39 
4! 
43 
43 
43 


20 44 
48 
48 

20 49 


20 


20 


20 


20 


Decl. 
3933. 





+73 
+ 


+52 


—16 
+17 


—~73 


+46 


—37 
+40 
—18 
—18 


+30 


+11 
+72 
—48 
+14 
—18 
+16 
—67 
+45 
+15 
—26 
+16 
+34 


—10 
+61 
— 9 
—59 
+82 








| 
‘Mean Error 


1920. 

« | 8 
i— 

s oe 
016 | .16 
Org | .29 
025 | .34 
O19 | .21 
O19] .19 
O1g | .20 
O12] .17 
O25 | .22 
O14 | .22 
020 | .19 
O24 | .28 
O19 | .26 
o18 | .28 
O19} .21 
O22 | .30 
016! .26 
029 | .29 
020. .30 
009 | .15 
O21 | .18 
O17 | -23 
O10! .14 
.022, .26 
024 | .19 
073. 62 
008 | .14 
.O17 | .22 
O17 | .24 
022 | .33 
O13 | .18 
O1gQ'' .25 
o18]} .19 
025 | .30 
O12] .17 
O22 | .21 
013] .17 
O19} .27 
O18 | .21 
029 | -35 
O18 | .17 
013 | «19 
-034 | -40 
046 | .37 
O16] .22 
023] .33 
O14] .22 
O10] .12 
O19 | .24 
028 | .32 
.024 | .30 
O14] .21 
O14] .19 
.018 | .16 
016 | .22 
.067 | .5§8 
.022 | .21 


——— 


Cat. 
No. 


1369 
1371 
1373 
1372 
1374 
1378 
1380 
1381 
1384 
1387 
1386 
1389 
1391 
1392 
1394 
1396 
1397 
1398 
1399 


1400 | 


1403 
1406 
1407 
1409 
I4I5 
1416 
1417 
1418 
1424 
1426 
1428 
1431 
1433 
1434 
1435 


1439 
1442 
1444 
1449 
1450 


1452 
1451 
1453 
1456 
1457 
1459 
1460 
1466 
1467 
1469 
1473 
1474 
1477 
1478 
1483 
1488 
1489 
149! 
1490 


EPHEMERIS AND NAUTICAL ALMANAC. 


Name. 


32 Vulpeculze 
220 Draco.(H’.) 
vy Cygni 
a Octantis 
y Microscop. 


§ Capricorni 
& Cygni 
61 Cygni 
¥ Aquarii 
Br. 2777 
; Pisc. Aust. 
Cygni 
tr Cygni 
a Equulei 
6 Cygni 


6! Microscop. 


@ Cephei 

« Capricorni 
1 Pegasi 

y Pavonis 


€ Capricorni 
& Cygni 

f Aquarii 
B Cephei 

§ Aquarii 


74 Cygni 

y Capricorni 
A Octantis 
é Pegasi 

11 Cephei 


6 Capricorni 
« Cygni 
u Capricorni 
y Gruis 
16 Pegasi 


79 Draconis 
é Indi 

20 Pegasi 
@ Aquarii 
t Aquarii 


20 Cephei 
a Gruis 
t Pegasi 
@ Pegasi 
x Pegasi 


€ Cephei 
24 Cephei 
Aquarii 
a@ Tucane 
v Octantis 


y Aquarii 
31 Pegasi 
3 Lacerte 
x Aquarii 
6 Aquarii 
a Lacerte 
v Aquarii 
226 B. Cephei 
» Aquarii 








R. 


A. 


1913. 


2 


20 


21 


21 


21 


21 
22 


22 


22 


22 


22 


Decl. | 
1913. 


MEAN ERRORS. 


MEAN ERRORS OF NEWCOMB’S PLACES FOR 1920 OF STARS OF THE AMERICAN 























.O2 2 


.037 
O17 
018 
.020 
O19 
.023 


.032 
| O15 
_ 022 
| on 


O74 
.016 


.O21 
.020 
.O61 


.O24 
.028 
.018 
.O14 
.016 


.029 
| .O18 


055 


O21 





Mean Error 
1920. 





[Eph 13] 


10 Lacertze 


é€ Pisc. Aust. 


¢ Pegasi 
ff Octantis 
8 Gruis 


” Pegasi 
A Pegasi 
e Gruis 

r Aquarii 
# Pegasi 
t Cephei 
A Aquarii 
p Indi 

6 Aquarii 


@ Pisce. Aust. 


o Androm. 
B Pegasi 
@ Pegasi 
55 Pegasi 
@ Aquarii 


« Cephei 
t Gruis 
59 Pegasi 


5 Cassiop. (H’.) 


®@ Aquani 
® Aquarii 
y Tucane 
y Piscium 
y Sculptoris 
o Cephei 


zr Pegasi 
b' Aquarii 
4 Cassiop. 
v Pegasi 
K Piscium 
6 Piscium 
70 Pegasi 


3 Sculptoris 
72 Pegasi 


A Androm. 
t Androm. 
t Piscium 
y Cephei 

« Androm. 


a? Aquarii 
t’ Aquarii 

w Androm. 

41 H. Cephet 
6 Sculptoris 


y' Octantis 
@ Pegasi 
p Cassiop. 

Gr. 4163 
a2 Piscium 
eé Tucanze 
30 Piscium 
2 Ceti 


H. Cephei - | 





peepee ee 


| 22 
| 2 


22 


22 


oO 
O 
3 
5 
23.=«5 
5 
7 
9 


| 23 411 


! 
| 
| 
| 


23 


23 


23 


23 


23 


Decl. 
1913. 





—82 
—47 
+30 
+23 
+24 
+66 
— 8 
—16 
+42 
+28 
+15 
+9 


—22 


+75 
—46 


+57 
— 7 
—10 
—~3$9 
+68 
+23 


—2I 


+62 


—66 
—18 


17 


Mean Error 
1920, 
a & 

s +? 

.027 | .30 
.028 | .38 
.013 | .17 
.036 | .30 
.060 | .46 
O17 | .21 
O16} .21 
.052 | .48 
018 | .24 
O16] .19 
O14 | .17 
O13 | .19 
O51 | .62 
O19 | .25 
.032 | .28 
O17 | .22 
.020 | .21 
O10 | .14 
.029 | .40 
.023 | .32 
O19 | .21 
.064 | .56 
.028 | .4I 
.030 | .31 
.016 | .22 
.020 | .29 
.044 | .38 
.O13 | .16 
.053 | -46 
.025 | .25 
.020 | .25 
.024 | .32 
.022 | .23 
.020 | .24 
014 | .19 
019 | .26 
.022 | .26 
.018 | .21 
.046 | .47 
.026 | .30 
O16 | .20 
-O21 | .21 
.O13 | .19 
O14 | .14 
.020 | .23 
.023 | .37 
.022 | .27 
.023 | .39 
.024 | .27 
.024 | .33 
.032 | .29 
.023 | .31 
.032 | .28 
.032 | .37 
O13 | .16 
071 | .60 
.022 | .28 
O18 | .23 


O18 


Date. 


Jan. 


Feb. 


ON A Oh WN 


31 


© BAI Qin Hh Ww N 


nt 
= O 


12 


FOR WASHINGTON MEAN AND APPARENT NOON. 


SOLAR EPHEMERIS, 1913. 


Apparent Right 
Ascension. 


Mean Noon. 


h m 

18 46 37.33 
1851 2.18 
18 55 26.69 
18 59 50.84 
19 414.60 


19 8 37.93 
19 13 0.79 
19 17 23.15 
19 21 44.98 
1926 6.26 


19 30 26.96 
19 34 47-05 
19 39 6.51 
19 43 25.31 
19 47 43-44 
19 52 0.88 
19 56 17.61 
20 O 33.61 
20 448.86 
20 9 3.36 
20 13 17.10 
20 17 30.08 
20 21 42.28 
20 25 53-70 
20 30 4.34 
20 34 14.20 
20 38 23.28 
20 42 31.56 
20 46 39.04 
20 50 45-73 
20 54 51.61 
20 §8 56.69 
21 3 0.96 
21 7 4.42 
2111 7.07 
2115 8.91 
2119 9.94 
21 23 10.15 
2127 9.56 
2131 8.17 
2135 5.98 
2139 2.99 
21 42 59.21 
21 46 54.66 
21 50 49.35 
21 54 43.28 
21 58 36.46 


App. 
Noon. 


38.01 


Apparent 
Declination. 


Mean Noon. 


23 112.9 
2256 4.2 
22 50 27.9 
22 44 24.3 
22 37 53-6 
22 30 56.0 
22 23 31.7 
22 15 40.9 
22 7 23-9 
21 58 40.8 
21 49 32.0 
21 39 57.8 
21 29 58.3 
21 19 34.0 
21 845.1 


20 57 32.0 


20 45 55.0 
20 33 54-5 
20 21 30.7 


20 844.0 


19 §5 34-7 
19 41 63.2 
1928 9.7 
19 13 54-7 
18 59 18.6 
18 44 21.6 
18 28 64.1 
18 13 26.4 
17 57 29.1! 
17 41 12.4 
17 24 36.6 
17 7 42.2 
16 50 29.7 
16 32 §9.6 
16 15 12.2 
15 56 67.8 
15 38 46.9 
15 19 70.0 
IS 117.5 
14 41 69.9 
14 22 47.5 
14 2709 
13 43 20.4 


App. 


Noon. 


12.2 

33 
26.8 
23.0 
§2.1 


54-3 
29.8 
38.7 
21.4 
38.0 


28.9 
54-3 
54-5 
29.9 
40.8 
27-3 
49-9 
49.0 
24.9 
37-9 
28.3 
56.4 

2.6 
47-3 
10.9 
13.6 
55-8 
17.8 
20.2 

3.2 
27.2 
32.6 
19.9 
49-5 

1.7 
57.0 
36.0 
58.9 

6.2 


58.4 
35.8 


59.0 
8.4 


13 2316.5: 4.3 


13 2 59.6 
12 42 30.1 
12 21 48.5 


47-3 
17.8 
30.2 


Right 
Ascen. 


s 
Ir.044 


TI.029 
II.03r4 
10.998 
10.981 


10.962 
10.942 
10.920 
10.898 
10.875 


10.850 
10.824 
10.797 
10.770 
10.741 


10.712 
10.682 
10.651 
10.620 
10.588 


10.556 
10.524 
10.492 
10.460 
10.427 


10.394 
10.361 
10.328 
10.295 
10.262 


10.229 
10.195 
10.161 
10.127 


10.094 


10.060 
10.026 
9.992 
9-959 
9-935 
9.892 
9.859 
9.826 
9.794 
9.763 


50.43 
50.96 


) 
9.732 +51.48 
9.701 (Fs3.97 


Equation 
of Time 
for 
Apparent 
Noon. 


m s 
3 39.61 
4 7-92 
4 35-89 
5 3-50 
5 30.71 
5 57.48 
6 23.78 
6 49.58 
7 14.85 
7 39-57 
8 3.72 
8 27.26 
8 50.16 
9 12.41 
9 33-98 
9 54.86 
10 15.03 
TO 34-47 
10 §3.17 
It LI.t1 


11 28.29 
11 44.71 
I2 0.35 
12 15.21 
12 29.29 


12 42.59 
12 55.10 
13 6.82 


16 17.89 
16 17.88 
16 17.87 
16 17.85 


16 17.83 
16 17.80 
16 17.77 
16 17.74 
16 17.71 
16 17.67 
16 17.62 
16 17.57 
16 17.51 
16 17.45 


16 17.39 
16 17.33 
16 17.25 
16 17.17 
16 17.08 


16 16.99 
16 16.89 
16 16.79 
16 16.67 
16 16.55 


16 16.43 
16 16.31 
16 16.17 


1317.75! 16 16.03 
13 27.87 | 16 15.89 


13 37-19 
13 45-70 
13 53-40 
14 0.30 
14 6.39 


16 15.75 
16 15.60 
16 15.45 
16 15.29 
16 15.13 


14 11.67 | 16 14.97 


14 16.13 


14 19.78 
14 22.63 


16 14.80 
16 14.63 
16 14.46 


14 24.67 | 16 14.28 


14 25.90 
14 26.35 
14 26.02 
14 24.91 
14 23.03 
14 20.39 
14 17.00 


16 14.10 
16 13.93 
16 13.75 
16 13.56 
16 13.37 
16 13.18 


16 12.98 | 1 





Sidereal 
Time of 
Mean Nooa. 


hm s 
18 42 57.78 
18 46 54-33 
18 50 50.89 
18 54 47-45 
18 58 44.01 
IQ 2 40.57 
19 6 37.13 
1g 10 33.69 
19 14 JO.24 
19 18 26.80 


19 22 23.36 
19 26 19.92 
19 30 16.48 
IQ 34 13.04 
19 38 9.60 
19 42 6.15 
19 46 2.71 
19 49 59-27 
19 53 55-83 
19 $7 52.38 


20 1 48.94 
20 545-30 
20 9 42.06 
20 13 38.62 
20 17 35.17 
20 21 31.73 
20 25 28.29 
20 29 24.84 
20 33 21.40 
20 37 17.96 
20 41 14.52 
20 45 11.07 
20 49 7.63 
2053 4-19 
2057 0.74 


2I 057.30 
21 453.86 
2t 850.41 
21 12 46.97 
21 16 43.52 
21 20 40.08 
21 24 36.64 
21 28 33.19 
21 32 20.75 
21 36 26.30 
21 40 22.86 
21 44 19.4! 


Nors.—For mean time interval of semidiameter passing meridian, subtract o°.19 from the sidereal interval. 


[Eph x3] 





SOLAR EPHEMERIS, 1918. O19 
FOR WASHINGTON MEAN AND APPARENT NOON. 









Apparent Right 
Ascension. 


Apparent 


Hourly : _ . 
Declination. ation | Seimi- | Sidereal 


Motion. of Time | diameter | Time of} Sidereal 
_ or at Semid. Time of 

. 1 Right | Decii- | Apparent | Apparent | Passing | Mean Noon. 
*|\NoonJ Ascen. | nation.— Noon. Noon. Merid. 


Date. 
Mean Noon. 


— 











hm s orm" 8 “fm iis i" |mios hm s 
Feb. 16] 21 58 36.46 12 21 48.5 9.701 |+51.97 F+14 17.00/ 16 12.981 1 6.59] 21 44 19.41 
17] 22 2 28.91 12 055.3 9-671 | 52.45 14 12.88 | 1612.78/ 1 6.49] 21 48 15.97 
18} 22 6 20.64 II 39 50.7 9-641 | $2.999 14 8.06/ 1612.57] 1 6.39 f 21 52 12.52 
19 | 22 10 11.67 II 18 35.2 9-612 | 53.36] 14 2.54/ 1612.36| 1 6.29] 2156 9.08 
20] 22 14 2.02 10 56 69.2 9-584 | 53-80] 13 56.33 | 1612.15| 1 6.19] 22 0 5.63 
21] 22 17 51.70 10 35 33.0 9-557 |+54.21 H-13 49.45 | 16 11.93| 1 6.09] 22 4 2.19 
229 22 21 40.74 10 13 47.0 9-531 | 54.60] 13 41.93/ 1611.71 | § 6.00] 22 758.74 
23], 22 25 29.17 951 51.6 9-506 | 54.998 13 33-79! 1611.48] 1 5.91 1 22 11 55.30 
249 22 29 16.99 9 29 47.1 9.481 | 55.37] 13 25.05 | 1613.25| 1 5.82922 15 §1.85 
2542233 4.23 9 733-9 9-457 | $5-729 13.15.73] 1611.08] 1 5.73] 22 19 48.41 
26 | 22 36 50.90 8 45 12.6 9-433 |+56.06F-13 5.84] 16 10.77] 1 5.65 | 22 23 44.96 
27 | 22 40 37.03 8 22 43.4 9-411 | 56.38] 12 55.40| 16 10.52| I 5.579 22 27 41.52 
28] 22 44 22.63 7 59 66.6 9.390 | 56.689 12 44.44] 16 10.28] I 5.49 | 22 31 38.07 
Mar. 142248 7.71 737 22.7 9.368 | 56.97] 12 32.98] 16 10.03| I 5.42] 22 35 34.62 
2] 22 51 §2.29 7 14 32.2 9.347 | $7-24) 12 21.02/16 9.79| 1 5.35] 22 39 31.18 
34 22 55 36.39 6 51 35-4 9.327 [$57.49 —FFI2 8.57/16 9.54| 1 5.28] 22 43 27.73 
4] 22 59 20.04 6 28 32.7 9.308 | 57.73) 11 5§-66/ 16 9.28| 1 5.21] 22 47 24.29 
5123 3 3-24 6 § 24.5 9-290 | 57.95] 11 42.31/16 9.03/ 1 5.14] 22 51 20.84 
6123 646.01 5 4211.2 9.273 | s8.15f 11 28.52/16 8.77| 1 5.08} 22 55 17.39 
71 23 10 28.36 5 18 53.2 9-257 | 58.34] 11 14.32/16 8.51] 1 5.02} 22 59 13.95 
8} 23 14 10.32 455 31-1 9.241 |+58.sof+10 59.71/16 8.25] 1 4.96723 3 10.50 
9] 23 17 51.90 4 31 65.2 9.225 | 58.657 10 44.73/16 8.00/ 1 4.91123 7 7.06 
IO 23 21 33.12 4 835.9 9.210 | 58.799 YO 29.39/16 7.74] 1 4.86] 2311 3.61 
II] 23 25 13-99 3 44 63.5 9-196 | 58.91] 10 13.71/16 7.48| 1 4.81123 15 0.16 
12} 23 28 §4.52 3 21 28.4 9.182 | s9.orf 957.70[16 7.22| x 4.761 23 18 56.72 
13] 23 32 34-74 | 36.23 257 51.1 9.169 |+59.08 FF 9 41.37/16 6.961 1 4.71] 23 22 53-27 
14] 23 36 14.67| 16.12] 2 3412.0 9-157 | 59.151 9 24.74|16 6.70| 1 4.671 23 26 49.83 
15 23 39 54-34| 55-73] 2 1031.5 9-347 | 59.211 9 7.85|16 6.44] § 4.63} 23 30 46.38 
16] 23 43 33-75 | 35-09] 1 46 50.0 9-137 | 59-24] 8 50.71/16 6.18] 1 4.60] 23 34 42.93 
17] 23 47 12.92] 14.22] I 22 67.8 9-128 | 59.26] 8 33.33/16 5.91| t 4.57] 23 38 39.49 
18] 23 50 51.87 | 53-14F-— 059 25.2 9-119 |+s9.27F+ 815.741 16 §.65| 1 4.54] 23 42 36.04 
19 | 23 54 30.64) 31.86] 0 35 42.6 9-112 | 59.26] 757.95|16 5.38) 1 4.52] 23 46 32.59 
20] 23 58 9.25 | 10.41 f— O11 60.4 9.10§ | 59.24] 740.00/16 5.11] I 4.509 23 50 29.15 
21f O 147.71 | 48.82H O11 41.0 9-100 | 59.218 721.91/16 4.84] 1 4.481 23 54 25.70 
221 0 § 26.05) 27.12] 035 21.4 9.096 | 59.16] 7 3.71/16 4.5711 4.47] 23 58 22.26 
23] © 9 4.30] 5.32H O59 0.5 9.093 |+59.10F+ 645.41/ 16 4.29/ 1 4.463 O 2 18.81 
244 O32 42.48 | 43.45] 1 22 38.0 9.091 | 59.027 627.04/16 401] 1 4.451 0 615.36 
254 © 16 20.61} 21.539 1 4613.5 9.089 | 58.93} 6 8.62/16 3.73] 1 4.45] O 10 11.92 
26] 0 19 58.72/ 59.60] 2 9 46.7 9.088 | 58.838 § 50.18/16 3.45| 1 4.441 O14 8.47 
271 0 23 36.84! 37.68] 2 3317.3 9.089 | 58.717 § 31.75/16 3.17] 1 4.449 O18 5.02 
289 0 27 14.99] 15-781 2 56 44.9 9.090 |+58.58H 5 13.341 16 2.89 4-444 022 1.58 
29] 0 30 53.18 | 53.921 320 9.1 9-093 | 58.431 454.98|16 2.60 4.44] O 25 58.13 
30] O 34 31.42| 32.12] 3.43 29.6 9.096 | 58.27) 4 36.68/16 2.32 4.451 0 29 54.68 





9.099 | 58.10) 418.46/16 2.03 4.46] 033 51.24 
9-103 | 57.91] 4 0.34/16 1.75} 1 4.47] 937 47-79 
9.108 |+57.70FF 3 42.34/16 1.47] 1 4.49] O41 44.35 
9.114 [+57.479F+ 3 24.47/16 1.19| 1 4.519 O45 40.90 


31] 038 9.75|10.40] 4 646.1 | 50.2 

Apr. 1] 041 48.18] 48.78] 429 58.1 | 61.9 

24 045 26.72| 27.281+ 453 5.4| 8.9 

3] 949 5.40] 5.93]+ 516 7.5| 10.8 

Nots.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 
(Eph 13] 
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SOLAR EPHEMERIS, 1913. 


FOR WASHINGTON MEAN AND APPARENT NOON. 


O 52 44.24 
O 56 23.25 


O 2.45 
3 41.84 
7 21.45 

II 1.29 

14 41.36 


18 21.69 
22 2.29 
25 43.18 
29 24.38 
33 5.89 
I 36 47.73 
I 40 29.92 
1 44 12.48 
I 47 55-42 
I 51 38.77 


55 22.54 
59 6.74 
2 51.40 








10 22.15 


14 8.26 
17 54.88 
21 42.02 
2 25 29.69 
2 29 17.90 
2 33 6.65 
2 36 55.96 
2 40 45.82 
2 44 36.24 
2 48 27.22 
2 52 18.77 
2 56 10.88 
3 °° 3-55 
3 3 56.79 
3 7 59-59 
3 IT 44.95 
3 15 39.87 
3 19 35-34 
3 23 31.36 
3 27 27-93 
3 31 25.06 


~» Ww W&  & NH me oo 


3 35 22-73 


6 36.53 | 36. 


Apparent 


453 5-4 
5 16 7.5 | 
539 4.2 





| 
App. 
O02. Wweoon, 


8.9 
10.8 


7.1 


6 154.91 57.5 
6 24 39-4 | 41.8 


6 47 17.4| 
7 948.4 
7 3212.0 
7 54 27-9 
8 16 35.7 
8 38 35.2 
9 025.8 
922 7-3 
9 43 39-4 
mo § 1.6 
10 26 13.8 | 
10 47 15.6 
1 8 6.7 
11 28 46.8 


Il 49 15.7 | 
12 932.9 
12 29 38.2 
12 49 31.2 
13 911.7 
13 28 39.5 
13 47 54.2 
14 655.3 
14 25 42.5 
14 44 15.6 | 
15 2 34-3 
15 20 38.2 





19.5 
50.2 
13.5 
29.2 
36.8 
35-9 
26.2 

7°5 
39-4 

1.5 
13.5 
15.1 

6.0 
45-9 
14.6 


| 31-7 


36.8 
29-7 
10.1 
37-7 
52-3 
53-3 


| 40.4 


13.4 
32.1 
35-9 


15 38 26.9 | 24.5 
15 55 60.1! 57.7 


16 1317.5 | 


17 331-5 
17 19 42.4 
17 35 35-9 


18 21 28.5 
18 36 9.2 
18 50 31.0 


15.1 








Right | Decfi- 
Ascen. nation. 


oo 


9.103 +57.91 
9.108 | §7.70 
9.134 | 57.47 
9.121 | §7.23 
9-129 | 56.98 
9.137 '+56.72 
9.146 | 56.44 
9-155 | $6.13 
9.165 | 55.82 
9.1375 $$.5°0 
9.386 |+55.15 
9.198 | 54.79 
9.210 | 54.42 
9.223 § 4.03 
9-237 | $3-63 
9.251 |+§3.22 
9.265 | $2.79 
9.28: | 52.36 
9.298 | 51.90 
9.315 $1.44 
9.333 |+50.96 
9-$S$! §90.47 
9.3709 | 49.97 
9.390 | 49.46 
9.411 | 48.92 
9.482 |+48.398 
9.484 | 47.83 
9.476 | 47.26 
9.498 | 46.67 
9.520 | 46.08 
9-543 |+45.47 
9.566 | 44.84 
9.589 | 44.80 
9-612 | 43.55 
9.636 | 42.89 
9.659 |+42.21 
9.683 | 41.52 
9.706 | 40.81 
9.730 | 40.08 
9-754 | 39.35 
9.777 |+38.61 
9.800 | 37.86 
9.823 | 37.08 
9.846 | 36.30 
9.869 | 35.51 
9.892 |+34.71 
9-915 |+33.89 





™m 
+4 0:34 | 
3 42.34 
3 24.47 | 
3 6.76 
2 49.21 
+2 31.85 | 
2 14.66 | 
I 57-75 
X 41.04 | 
I 24.57 
+1 8.35 
© 52.40 
O 36.73 
© 21.36 
+0 6.32 


—o 8.38 
O 22.73 
© 36.72 
O 50.33 
I 3-54 

—1I 16.33 
I 28.69 
I 40.59 
I 52.01 
2 2.94 


—2 13.38 
2 23.32 
2 32.73 
2 41.61 
2 49.96 

—2 57.76 
3 5-02 
3 11.72 
3 17.86 
3 23-43 


—3 28.43 
3 32.87 
3 36.75 
3 40.07 
3 42.83 

—3 45.04 
3 46.69 
3 47.78 
3 48.31 
3 48.29 

—3 47-72 

—3 46.61 





16 
16 
16 
16 
16 


16 0.35 
16 007 
15 59-80 
1§ 59-53 
I§ 59.26 


T5 59.00 
15 §8.73 
15 58.47 
15 58.20 
15 57-94 
15 57-68 
15 57-42 
1§ 57.16 
15 56.90 
15 56.64 
1§ 56.38 
15 56.12 
15 55-86 
15 55.61 
I5 55-35 


15 55.10 
15 54-85 
15 54.60 
15 54-35 
15 54.10 


15 53-85 
15 53-61 
15 53-37 
1§ 53-14 
1§ 52.91 
15 52.68 
15 52-46 
15 52.25 
F§ 52.04 
15 51.83 
15 51.62 
15 §1.42 
15 51.22 
15 51.02 
15 50.82 


15 50.63 
15 50.44 


oe co oe EE oon | — =~ tlt 


— wt ot le ome 


717 


7-25 
7-33 





0 37 47-79 
O 41 44-35 
0 45 40.90 
0 49 37-45 
0 53 340! 
0 57 30.56 
1 oY 27.12 
1 § 23-67 
I 9 20.22 
1 13 16.78 


7 13-33 
21 9.89 
25 6.44 
29 3.00 
32 §9-55 
1 36 56.10 
I 40 52.66 
I 44 49.22 
I 48 45.77 
1 §2 42.32 
1 56 38.88 
2 0 35-44 
2 4 31.99 
2 
2 
2 
2 
2 


a oe oe | 


8 28.54 
12 25.10 


16 21.66 
20 18.21 
24 14-77 
2 28 11.32 
2 32 7.88 


236 4.44 
2 40 0.99 
2 43 57.55 


2 47 54.10 
2 51 50.66 


2 55 47.22 
2 59 43-77 
3 3 40.33 
3 7 36.88 
3 II 33-44 
3 15 30.00 
3 19 26.56 
3 23 23.11 
3 27 19.67 
3 31 16.22 
3 35 12.78 
339 9.34 


Norsg.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 


[Eph x3] 





3 35 22-73 
3 39 20.95 
3 43 19-73 
3 47 19.05 
3 51 18.91 


3 55 19.32 
3 59 20.27 
4 3 21.75 
4 7 23-75 
4 11 26.27 


4 1§ 29.30 
4 19 32.82 
4 23 36.82 
4 27 41.29 
4 31 46.21 
4 35 51-57 
439 57:34 
444 3-50 
4 48 10.05 
4 52 16.95 
4 56 24.18 
§ © 31.70 
5 439-50 
5 8 47.57 
5 2 55.88 
§ 17 4-40 
§ 21 13.10 
5 2§ 21.97 
5 29 30-99 
5 33 40-13 


5 37 49-38 
5 41 §8.72 
5 46 8.13 
5 §0 17-59 
5 54 27.08 
5 §8 36.58 
6 2 46.07 
6 6 55-54 
611 4.95 
6 15 14.29 
6 19 23-53 
6 23 32.66 
G 27 41.64 
6 31 50.46 
6 35 59-09 
640 7.51 
6 44 15.69 


SOLAR EPHEMERIS, 1913. 
FOR WASHINGTON MEAN AND APPARENT NOON. 











19 18 17.1 
19 31 40.9 
19 44 44.7 
19 §7 28.4 
20 951.8 


55:7 
33-9 
50.4 
44-9 


21 16 51.7 
21 26 46.1 
21 36 18.3] 17.2 
21 45 28.1 27.1 
21 $4 15-3 | 14-4 
22 239.7 | 38.8 
22 10 41.01 40.2 
22 18 19.1 | 18.4 
22 25 33-9| 33-3 
22 32 25.1} 24.6 


+22 38 52.6 ! 52.1 


22 44 56.21 55.8 
22 §0 35-9 | 35-5 
22 55 51.4| 51.2 
23 0 42.7 | 42.6 


235 9-7 
23 912.3 
23 12 50.4 
2316 4.0 
23 18 53.0 


23 21 17.3 
23 23 16.9 
23 24 51.9 
23 26 2.2 
23 26 47.7 


2327 8.4 


9.6 
12.2 
50-4 

4.0 
53-0 
17-3 
16.9 
51-9 

2.2 
47-7 

8.4 





2327 4-4) 4-4 
23 26 35.6! 35.6 
23 25 42.0 | 42.0 
23 24 23.7 | 23.6 
23 22 40.7 | 40.5 
23 20 33.0 | 32.8 
2318 0.8] 0.5 
2315 4.0| 3.6 
23.11 42.6| 42.1 
23 7 56.8) 56.2 
23 3 46.7 | 45.9 


Hourly 
Motion. 





Right | Decti- 


9-915 |+33.89 
9-938 | 33.07 
9.960 32.24 


9-983 | 


$1.40 


10.006 | 30.55 


10.029 l+-29.68 


10.051 
10.073 


10.094 
10.115 


10.136 
10.156 
10.176 
10.195 
10.214 


10.232 
10.948 


10.264 
10.279 


10.894 


10.807 
10.819 
10.330 
10.341 
10.350 


10.358 
10.365 
10.372 
10.378 
10.384 


10.388 |4- 


10.39! 
10.393 
10.395 
10.396 


10.396 


10.395 |— 


10.393 
10.390 
10.386 


10.381 
10.376 
10.370 
10.363 
10.355 


28.81 
27.93 
27.04 
26.14 


+-25.22 


24.30 
93.87 
22.44 
21.49 


+20.53 


19.$7 
18.60 
17.62 
16.64 


+15.65 


14.65 
13.65 
12.64 
11.63 


+10.62 


10.346 |— 9.92 
10.335 |~ 10.93 


(Eph 13] 


Equation 
of Time 
for 


Apparent 


Noon. 


eee 9 oe 


| 15 46.03 


Semi- 
diameter 
at 
Apparent 
Noon. 


15 49.52 
15 49-35 
15 49.17 


~~ tlt lt 


—-— = ot hd lo 


15 47.91 
15 47-77 


= tlt 


1§ 47-27 
1§ 47.16 
T§ 47-95 
1§ 46.95 
15 46.85 


1§ 46.76 
15 46.67 
15 46.58 
15 46.50 
1§ 46.42 
15 46.35 | 1 
15 46.28 | 1 
15 46.21| 1 
15 46.14] I 
15 46.08 | 1 


15 45-97 
15 4§-92 
15 45-87 
15 45.82 


15 45-78 
15 45-75 
15 45-72 
1§ 45-70 
15 45.68 
1§ 45-66| I 
15 45.65| 1 


— = lhl CU 


-— tt ot eed 





521 


3.47 2.45 
3 50 59.01 
3 54 55-57 


3 58 52.13 
4 2 48.68 
4 6 45.24 
4 10 41.80 
4 14 38.36 
4 18 34.92 
4 22 31.47 
4 26 28.03 
4 30 24-59 
4 34 21.15 
4 38 17.70 
4 42 14.26 
4 46 10.82 
450 7.38 
4 54 3-94 
458 0.50 
5 1 57-05 
5 § 53-61 
5S 9 50.17 
5 13 46.73 
5 17 43-29 
5 21 39.85 
5 25 36.40 
5 29 32.96 
§ 33 29-52 
5 37 26.08 
5 41 22.64 
5 45 19.20 
5 49 15.76 
5 53 12.32 
5 57 8.88 
6 1 5-43 
6 5 1.99 
6 8 58.55 
6 12 55.11 
6 16 51.67 
6 20 48.23 
6 24 44.78 
6 28 41.34 
6 32 37.90 
6 36 34.46 
6 40 31.02 





Norg.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 


922 





July 


CO ONA MAW DH A 


31 
Aug. 


SOLAR EPHEMERIS, 1913. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
Ascension. 





6 48 23.60 
6 §2 31.23 
6 56 38.54 


7 0 45.50 
J 452.10 
7 8 58.32 
713 4.12 
717 9.50 
7 21 14.44 
7 25 18.91 
7 29 22.90 
7 33 26.40 
7 37 29-41 
7 41 31.91 
7 45 33.89 
7 49 35:35 
7 53 36.28 
7 57 36.67 
8 1 36.52 
8 § 35.81 
8 9 34-55 
8 13 32.73 
8 17 30.34 
8 21 27.38 
8 25 23.84 
8 29 19.73 
8 33 15.03 
8 37 9-74 
841 3.86 
8 44 57-38 
8 48 50.30 
8 52 42.61 
8 56 34.31 





App. 


* | Noon, 





s 
8.13 
16.34 
24.28 
31.94 
39-28 


46.27 
52-90 
59-14 

4-97 
10.37 
15-33 
19.82 
23.83 
27-35 
30-37 
32.89 
34.88 
36.34 
37.28 
37-69 
37°55 
36.85 
35°59 
33-77 
31.38 
28.42 
24.88 
20.76 
16,06 
10.76 

4.87 
58.38 
51.28 
43-58 
35.26 


9 O 25.39 | 26.33 


9 4 15.86 
9 8 5.72 





16.78 
6.62 


9 11 54.97 | 55-85 
9 15 43-62 ! 44.48 


9 19 31.67 
9 23 19.12 
9 27 5-99 
9 30 §2.30 





32-50 
19.92 

6.76 
53-04 


9 34 38.05 | 38.76 
9 38 23.25 ; 23.93 





942 7.91 


| 8.56 


Apparent 
ination. 


Mean Noon. | App. 


Noon 
23 756.8, 56.2 
23 346.71 45-9 
22 59 12.3 11.4 
22 5413.8 12.9 
2248 51.4 50.4 
2243 5-2 4.2 
22 3655-3 54-2 
22 30 21.8, 20.5 
22 23 25.0] 23.5 
2216 5.0; 3.4 
22 822.1 | 20.4 
22 0 16.4| 14.6 
21 51 48.2 | 46.2 
21 42 57.6| 55-4 
21 33 44.8 | 42.5 
21 2410.0) 7.6 
21 14 13-4| 10.9 
21 355-2] 52.6 
20 53 15.6} 13.0 
20 42 14.9 | 12.2 
20 30 53-4 | 50-5 
20 19 11.2} 8.1 
20 7 8.5) 5.3 
19 54 45-5 | 42.2 
19 41 62.6| 59.2 


19 28 59.9 | 56.5 
19 15 37.8 | 34-3 
Ig 1 56.6! 53.0 
18 47 56.4 52.7 
18 33 37-5 | 33.8 
18 18 60.2 | 56.4 
18 4 48! a9 
17 48 51.6 | 47.7 
17 33 21.0 | 17.2 
17 17 33-3 29-5 
17 1 28.8 24.9 
1645 7:8 3.9 
16 28 30.7 | 26.7 
16 11 37-7 33-7 
15 54 29.1 25.2 
1§ 37 5-3, 165 
15 19 26.6, 22.8 
I§ 133-3 29.6 
14 43 25-7 22.1 
1425 4.1 0.6 
14 628.8 25.4 
13 47 40.1 | 36.8 





Hourly 
Motion. 


Right 
| Ascen. 





Decli- 


nation, 


oe 


10.346 |— 9.92 


10.335 
10.323 
10.311 | 
10.297 | 


10.282 
10.267 
10.250: 


10.233 
10.215 


10.196 
10.177 
10.157 
190.136 
10.11§ 


10.093 
10.071 
10.049 
10.027 


10.005 


9-982 
9-959 
9-936 
9-913 
9.889 
9.865 
9.841 
9.817 
9-792 
9.768 


9-743 
9.718 
9.692 
9.666 
9-641 


9.615 
9-590 
9-565 
9-§40 
9-515 


10.93 
11.93 
12.93 
13-93 


—14.92 


15.90 
16.88 
17.85 
18.81 


- 19.76 


30.71 
21.64 
22.56 
23.48 


24.39 


25.30 
26.20 
27.09 
27.96 


—28.82 


29.68 
30.53 
31.37 
32.20 


33.01 


33.82 
34.62 
35-39 
36.16 


36.93 
37.68 
38.41 
39.13 
39.84 


"40.54 


41.21 
41.88 
42.54 
43-17 


9-490 |— 43.80 


9.465 
9-441 
9.418 
9-395 


9-372 
9-359 


——— ee _ ~ 


44.42 
45.02 
45.60 
46.18 


—46.75 


uation 
of Time 


+5 14.41 
5 22.32 
5 29.76 
5 36.71 
S 43-15 

+5 49-09 
5 54-52 
5 59-42 
6 3-79 
6 7.62 

+6 10.91 
6 13.65 
6 15.83 
6 17.45 
6 18.49 


+6 18.97 


6 18.88 | 15 46.90 
6 18.21 | 15 47.00 


6 16.95 
6 15.10 


15 45-65 


15 45-66 
15 45-68 
15 45-70 
15 45-73 
15 45-77 


15 45.81 
15 45-85 
15 45-89 
TS 45-94 
15 46.00 
15 46.06 
15 46.12 
15 46.18 
15 46.24 
15 46.30 
15 46.38 
15 46.46 
1§ 46.54 
15 46.62 
15 46.71 
15 46.80 


I 
I 
I 
I 
I 


(eo oe oe oo on oe oo 


tl tet 


15 47.10 
15 47.21 


-— ht ll 


+6 12.66 | 15 47.33 
6 9.62 | 15 47.45 


6 5-97 
6 1.72 


5 56.87 | 
+5 51.40 


5 45-31 
5 38.61 


1§ 47.70 
15 47.84 

15 47.98! 1 
15 48.13| 1 
15 48.28 | I 


I 
I 
15 47.57 | 1 
I 
I 


- 


5 31.30 | 15 48.43 | 
5 23-39 15 48.58 | 
+5 14.88 | 15 48.75: 
5 5-77 , 15 48.92 
4 56.09 , 15 49.09 
4 45.84 | 15 49.26 
4 35:02 15 49.44' 
+4 23.66 ; 15 49.62: 


47-300 +4 11.77 | 15 49.80 1 





7 4 10.37 
7 8 6.93 
712 349 
716 oO.0¢4 
7 19 56.60 
7 23 53-16 
7 27 49-72 
7 31 46.28 
7 35 42.84 
7 39 39-39 
7 43 35-95 
7 47 32.51 
7 51 29.06 
7 55 25-62 
7 59 22.18 
8 3 18.74 
8 7 15.30 
8 x11 11.85 
815 8.41 
8 19 4-97 
8 23 1.52 
8 26 58.08 
8 30 54.64 


8 34 51.20 
8 38 47-75 
8 42 44.31 
8 46 40.86 
8 50 37-42 
8 54 33-98 
8 58 30.54 
9 2 27.09 
9 6 23.65 
9 10 20.20 
9 14 16.76 
9 18 13.32 
9 22 9.87 
926 6.43 
9 30 2.98 
9 33 59-54 
9 37 56.10 


NoTs.— For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 


[Eph 13] 


i 


SOLAR EPHEMERIS, 1918. 
FOR WASHINGTON MEAN AND APPARENT NOON. 
























































523 


“?Kacension | Decluation, | Motion. | SJ5RUC" | alstacter Sidereal 
—_—_—_|——_ for at Time of 
Mean Noon, | APP: |atean Noon. |e. | Right Apparent | Apperent Mean Noon, 
hm “5 3 of ” s be hm 8s 
942 7.91| 8.56113 47 40.1 | 36.81 9.350 15 49.80 9 37 56.10 
9 45 §2.04 | §2.66] 13 28 38.2 | 35.0] 9.329 15 49.98 9 41 52.65 
9 49 35-67 | 36.259 13 9 23.4 | 20.3] 9.308 15 50.16 9 45 49-21 
9 53 18.81 | 19.35] 12 49 §6.1 | 53.1] 9-288 15 50.34 9 49 45.76 
957 1.47] 1.98] 12 30 16.6| 13.8] 9.268 15 50.53 9 53 42.32 
10 043.67 | 44.14 H-12 10 25.1 | 22.6] 9.249 15 §0.72 9 57 38.87 
IO 425.41 | 25.84] 11 50 22.0| 19.6] 9.230 15 50.91 10 1 35.43 
10 8 6.71] 7.10} 1130 7.5| 5-3] 9.212 15 51.11 IO 5 31.98 
IO 11 47.591 47-945 Il 9 42.0} 40.0] 9.195 15 §1.31 10 9 28.54 
10 15 28.06 | 28.37} 1049 5.7| 3-91 9-179 2 2.95 | 15 §1.51 10 13 25.09 
1019 8.14] 8.41}+10 28 19.0| 17.4] 9.163 (15 51.71 10 17 21.65 
IO 22 47.84) 48.07] 10 7 22.1 | 20.8] 9.147 15 51.92 10 2X 18.20 
10 26 27.18 | 27.371 9 4615.5} 14.4] 9.132 1§ §2.13 10 25 14.76 
10 30 6.17) 6.31] 9 2459.4| 58.64 9.117 15 52.35 10 29 I1.31 
10 33 44.82 | 44.911 9 3 34-2| 33-7] 9-103 15 52.57 1033 7.86 
10 37 23-14] 23.19 H 842 0.3] 0.1] 9.090 15 §2.79| t 10 37 4.42 
IO4l 1.15} 1.15} 8 2018.0; 18.0} 9.077 15 53-02 | I 4.37] 1041 0.97 
10 44 38.85 | 38.79] 7 58 27.7 | 27.9] 9.064 15 §3-25, 1 4-33 | 1044 57.53 
10 48 16.25 | 16.15] 7 3629.7] 30.2] 9.053 15 53-48, 1 4.29] 10 48 54.08 
10 51 53-37! 53-23] 7 1424.3 | 25.2] 9.042 1§ 53-72] 1 4-25 |] 10 52 50.64 
10 §5 30.23 | 30.04 652 11.9| 13.1] 9.032 15 53.96 | I 4.21] 10 §6 47.19 
10 59 6.85 | 6.61] 6 29 53.0} 54.51 9.021 15 54.21 | I 4.18711 043.74 
Il 243.241 42.95— 6 7 27.8/ 29.7] 9.012 1§ 54-46,1 4.15] 11 440.30 
11 6 19.42 | 19.08] 5 4456.7 | 58.9] 9.003 1554.71! 1 4.13] 11 836.85 
II 955.40| 55.01} 5 22 19.9 | 22.4] 8.996 15 54.96| 1 4.11} 11 12 33.41 
IL 33 31.21 | 30.771 459 37-8 | 40.68 8.989 15 §5-22| § 4.09] 11 16 29.96 
1317 6.87) 6.371 43650.7/| 53.9} 8.983 15 55-47| 1 4.07 } 11 20 26.51 
IL 20 42.41 / 41.85] 413 58.9 | 62.5] 8.978 15 55-73 | 1 4.05 | 11 24 23.07 
11 2417.84 17.24] 351 2.7| 6.69 8.974 15 55:99 | I 4.04] 11 28 19.62 
II 27 53-19; 52.54) 3 28 2.4) 6.6] 8.972 15 56.25 | 1 4.03] 11 32 16.18 
Il 31 28.48 | 27.78 3 458.4| 62.8] 8.970 1§ 56.51: I 4.02] 11 36 12.73 
1135 3-731 2.97] 241 50.8/ 55.6] 8.968 15 §6.76|/ 1 4.01] 1140 9.28 
11 38 38.96) 38.15] 218 40.1 | 45.2] 8.968 I§ §7.02; i 40191144 5.84 
II 42 14.20] 13.34] 155 26.5 | 32.0] 8.969 15 57-28| I 4.01911 48 2.39 
11 45 49.471 48.55] 132 10.4| 16.3] 8.971 15 57-54| I 4.02] 11 51 58.94 
11 49 24.78 | 23.81 f+ 1 852.1 | 58.4] 8.974 15 §7-80| « 4.03911 55 55-50 
11 §2 60.171 59.15] O45 31.9 | 38.6] 8.977 15 5§8.06/ I 4.04], I1 59 52.05 
It §6 35.65 | 34.58 f+ 0 22 10.1 | 17.29 8.98: 15 58.32} 1 4.05]12 348.61 
12 011.26! 10.13fF— O 112.9| 5.5] 8.986 1§ §8.59| 1 4.07112 745.16 
12 347.01 | 45.83] © 24 36.8| 29.1] 8.992 1§ §8.85| 1 4.09] 12 11 41.71 
12 7 22.93| 21.70I— 047 61.4| 53.3] 9.000 15 59.12| 4 4.11] 12 15 38.27 
12 10 59.02 | 57.74) 11 26.21 17.7] 9.008 15 59.39] 1 4.1412 19 34.82 
12 14 35.31 | 33-98 I 34 50.8 | 42.0] 9.016 15 59.66| 1 4.17 | 12 23 31.37 
1218 11.82; 10.43] 15814.9| 5.8] 9.026 1§ 59.93| 1 4.20] 12 27 27.93 
12 21 48.55, 47.11] 2 21 38.0| 28.7] 9.036 16 0.20| 1 4.23] 12 31 24.48 
I2 25 25.53 24.04]- 2 44 59.9] 50.3] 9.046 —58.38 16 0.47 4.27 | 12 35 21.04 
1229 2.78 1.24— 3 8 20.2| 10.2] 9.058 —58.30 16 O.75| 1 4.31] 12 39 17.59 





NotK.—For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 
(Eph 13] 
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Apparent Right 
Ascension 
Mean Noon 
h m 5s 
Oct. 191229 2.78 
2412 32 40.31 
3) 12 36 18.14 
4] 12 39 56.28 
5] 12 43 34-74 
6] 12 47 13.56 
7 | 12 $9 §2-75 5 27 24-4 | 12. 
8] 12 54 32.33 § 50 22.1] 10.4 
gf 12 58 12.32 61315.2| 3-3 
IO}13 1 52.74 6 35 63.31 51.1 
II$13° § 33-61 6 58 46.0 | 33.5 
12413 9 14.96 7 21 23.0} 10.3 
13413 12 56.81 7 43 53-9 | 41.1 
14413 16 39.18 8 618.4! 5.5 
15 | 13 20 22.08 8 28 36.1 | 23.1 
1641324 5.53 8 50 46.7 | 33-5 
17113 27 49.56 9 12 49.7 | 36.4 
18113 31 34.19 9 34 44-9 | 31-5 
19113 35 19.45 9 56 31.8 | 18.4 
2011339 5-35 IO 17 70.2 | 56.7 
21913 42 51.91 10 39 39.6 | 26.0 
22113 46 39.13 Il 059.6/ 46.0 
23113 50 27.05 TI 21 69.8 | 56.3 
24113 54 15.68 It 42 69.9 | 56.4 
2541358 5.03 12) 359-5 | 45-9 
26414 155.12 12 24 38.1 | 24.4 
27414 545.95 12 44 65.2 | 51.5 
28114 9 37.53 13 5 20.4| 68 
29114 13 29.86 13 25 23.3| 9.8 
30414 17 22.97 13 45 13.5| O.1 
31114 21 16.86 14 450.6 | 37.4 
Nov. 1914 25 11.53 14 2414.5 | Y.1] 9.794] 48.18 
241429 6.98 14 43 23.6} 10.7] 9.827] 47.59 
311433 3.22 15 218.6| 5.8] 9.860! 46.98 
4114 36 60.26 15 20 58.8 | 46.5] 9.893 | 46.35 
§114 4058.11 15 39 23.7 | 11.2] 9.997 45.72 
61 14 44 56.77 15 57 33-0| 20.7] 9.961 | 45.05 
7114 48 56.24 1615 26.2} 14.2] 9.995) 44.37 
8114 52 56.54 16 32 63.0] 51.2] 10.029 | 43.68 
9114 56 57.67 16 50 23.0| 11.4] 10.064] 42.98 
IOfI§ 059.63 17 725.8] 14.5 | 10.099 |—42.25 
IVE1s 462.42 17 2411.0| O.Of 10.134! 41.51 
12915 9 6.05 17 40 38.2 | 27.5 | 10.169 | 40.75 
13415 13 10.53 17 §6 47.0 | 36.7] 10.204/ 39.97 
14915 17 15.86 18 12 37.1 | 27.1] 10.239] 39.19 
15915 21 22.04 10.274 (—-38.38 
16415 25 29.07 10.310 |—37.56 









10 52.42 


II 10.84 


II 28.92 


12 37-57 
12 53.70 


14 32.76 
14 44.68 
14 55-99 
15 6.66 


15 42-57 


16 6.99 


16 14.66 


15 54.00 
15 46.93 
15 39.01 
15 30.25 


1§ 20.64 | 
15 10.18 | 16 12.64 


SOLAR EPHEMERIS, 1913. 
FOR WASHINGTON MEAN AND APPARENT NOON. 





4.68 


4-95 
5.22 
5-49 
§.76 
6.03 


6.29 
6.55 
6.81 
7:07 
7-33 
7-58 
7-84 
3.10 
8.36 
8.61 


8.87 
9.13 
9.38 
9.63 
9.88 
16 10.12 
16 10.37 
16 10.62 
16 10.85 
16 11.09 


re SS Sr y= aS i pe pS Sr SS SS Ss GGA hs 


16 11.32 
16 11.55 
16 11.78 
16 12.00 
16 12.22 


16 12.43 


Ln EE on oe oe | 


Ln co oe oe | 





12 39 17-59 
E2 43 14-14 
12 47 10.70 
1251 7-25 
1255 3-8 
1259 0.36 
13 256.91 
13 653-47 
13 10 50.02 
13 14 46.57 
13 18 43.13 
13 22 39.68 
13 26 36.24 
13 30 32-79 
13 34 29.35 


13 38 25.90 
13 42 22-45 
13 46 19.01 
13 50 15.56 
13 54 12.12 


1358 8.67 
14 2 5.23 
14 6 1.78 
14 9 58.34 
14 13 54-89 
14 17 51-45 
14 21 48.00 
14 25 44.56 
14 29 41.11 
14 33 37-67 


14 37 34-22 
14 41 30.78 
14 45 27-34 
14 49 23.89 
14 53 20.45 
14 57 17-00 
15 113.56 
15 5 10.12 
15 9 6.67 
1513 3.23 
15 16 59.79 
15 20 56.34 
15 24 52.90 
15 28 49.46 
15 32 46.01 


15 36 42.57 
15 40 39-13 





Norsa.-~For mean time interval of semidiameter passing meridian, subtract o*.18 from the sidereal interval. 
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SOLAR EPHEMERIS, 1918. 
FOR WASHINGTON MEAN AND APPARENT NOON. 


925 











Apparent Right 
Ascension. 


Hourly 
Motion. 








App. 


App. Right Decli- 
Noon. . 


Mean Noon Ascen. | nation. 































































































hm s 8 ” 
15 25 29.07 10.310 |—37.56 
15 29 36.95 10.346 | 36.73 
15 33 45-67 10.381 | 35.89 
15 37 5§-24 | 30.416 | 39.02 
1§ 42 5.66 10.451 | 34.14 
15 46 16.91 10.486 |—33.24 
15 50 28.98 10.520 | 32.32 
15 54 41.86 10.554| 31.40 
15 58 55-55 10.587 | 30.45 
16 310.03 10.619 | 29.49 
16 7 25.28 ' 23.05 10.651 —28.52 
16 11 41.27 | 39.08 10.682 | 27.53 
16 15 57-99 | 55-84 .2p10.711 | 26.53 
16 20 15.41 | 13.32} 21 28 28.1 | 23.2 10-740 | 25.§1 
16 24 33.51 | 31.49] 21 38 28.2 | 23.7 | 10.768 | 24.49 
16 28 §2.27 | 50.31 F-21 47 63.5 | 59.3] 10.795 |-23.48 
16 33 11.66) 9.768 21 5713.6) 9.7) 10.831 32.39 
16 37 31.66; | 29.82} 22 5 58.3 | 54.6} 10.846 | 22.33 
16 41 52.24 , 50-47] 22 14 17.4/ 14.0] 10.869 | 20.26 
16 46 13. 38 | 11.68] 22 22 10.6| 7.5] 10.892| 19.17 
16 50 35.05 | 33.43 10.913 |—18.07 
16 54 57-23 | 55.69 10.934| 16.97 
16 59 19.90 | 18.44 10.954| 15.86 
17 343-02 | 41.65 10.972| 14.74 
17 8 6.57) 5.28 10.990] 13.62 
17 12 30.53 | 29.31 11.006 |-12.49 
17 16 54.87 | 53.72 IX.02r| 11.34 
17 21 19.55 | 18.48 11.035 | 10.19 
17 25 44.55 | 43-57 1z.048| 9.04 
1730 9.85| 8.96 11.059| 7.88 
17 34 35-42 | 34.62 11.070 |= 6.72 
17 39 1.23) 0.§2 Qirr.080/ 5.56 
17 43 27.24 | 26.62] 23 23 53.7 | 53-45 11-088] 4.39 
17 47 53-44 | 52.901 23 25 25.0/ 24.8] 11.094; 3.42 


23 26 28.1 


2327 2.9) 2.9 
2327 9-4) 9.4 
23 26 47.6 | 47.6 
23 25 57-5 | 57-5 
23 24 39.1 | 39-1 
23 22 52.4 | 52.4 
23 20 37.4| 37-3 
23 17 54.2 | 54.2 
23 14 42.9 | 42.7 
2311 3.7] 3-3 
23 6 56.6] 56.1 


Tr.3600 


17 $2 19.79 | 19.34 


17 56 46.25 | 45.89 
18 112.79| 12.52 
18 § 39.37 | 39-19 
1810 5.95| 5.86 
18 14 32.49 | 32.50 


18 18 58.96 | 59:07 
18 23 25.33 | 25.53 
18 27 51.55 | 51.84 
18 32 17.58 | 17.97 
18 36 43.38 | 43.86 


1841 8.92/ 9.48 



















Ir.104 












11.106 
11.108 
IXt.107 
1I.104 


IZ.IOX (+ 
11.096 
11.088 
11.080 


11.070 

















11.059 |+10.87 
11.046 [+ 2.02 









































of Time 
for 


Noon, 


™ 83 
15 10.18 


14 58.86 
34 46.70 
14 33.69 
14 19.84 


14 5.16 
13 49.65 
13 33-33 
13 16.20 
12 58.28 


12 39.60. 
12 20,17 
I2 QO! 


Il 39.14 


11 17.60 | 


10 55.40 | 
10 32.57 | 
10 9.12 


Equation | | Semi- 


diameter 
at 


Apparent | Apparent 


Noon. 
16 12.64 
16 12.84 
16 13.04 
16 13.24 
16 13.43 
16 13.62 
16 13.80 
16 13.98 
16 14.16 
16 14.34 
16 14.51 
16 14.68 
16 14.85 
16 1§.01 
16 15.17 


16 15.33 
16 15.49 
16 15.64 


9 45.09 | 16 15.79 


9 20.51 
8 55.39 
8 29.76 
8 3.65 
7 37.08 
7 10.08 
6 42.68 
6 14.90 
5 46.77 
5 18.32 
4 49-57 


4 20.55 
3 51.29 
3 21.82 
2 52.17 
2 22.38 
1 52.48 
I 22.49 
O 52.46 
O 22.42 


+o 7.58 


O 37-50 
I 7.31 
I 36.98 
2 6.47 | 


2 35-73 | 


16 15.93 
16 16.07 
16 16.21 
16 16.34 
16 16.47 
16 16.58 


16 16.69 
16 16.80 
16 16.90 
16 17.00 
16 17.09 
16 17.18 
16 17.25 
16 17.32 
16 17.39 
16 17.45 
16 17.51 
16 17.57 
16 17.62 
16 17.66 
16 17.70 


16 17.74 
16 17.77 
16 17.79 
16 17.81 
16 17.83 


3 4.72 | 16 17.85 


3 33-42 | 16 17.86 

















— = et ht ett tel 


— = he le 


‘L119 





15 44 35-68 
15 48 32.24 
1§ §2 28.80 
1§ 56 25.36 
16 021.92 
16 418.47 
16 815.03 
16 12 I1.59 
1616 815 


11620 4.70 
1624 1.26 
16 27 57.82 
16 31 54.38 
16 35 50.94 


16 39 47.50 
16 43 44.05 
16 47 40.61 
16 51 37.17 
16 55 33-73 
16 59 30.29 
17 326.85 
17 723.41 
17 11 19.96 
17 15 16.52 

























































17 19 13 08 
17 23 9.64 
1727 6.20 
1731 2.76 
17 34 59-32 
17 38 55.88 
17 42 52.44 
17 46 49.00 
17 §0 45.56 
17 5442.11 
17 58 38.67 
18 2 35.23 
18 631.79 
18 10 28.35 
18 14 24.91 
18 18 21.47 
18 22 18.03 
18 26 14.59 
18 30 11.15 
18 34 7.71 
18 38 4.27 
18 42 0.82 





11.0% 
11.05 


11.09 
11.13 










11.16 








11.21 
11.23 













11.25 
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Norg.—For mean time interval of semidiameter passing meridian, subtract o*.19 from the sidereal interval. 
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¢ 
Date 3 
& 
5) 
Jan. of U 
r|L 
11/U 
2\L 
21U 
3/L 
3|/U 
4|L 
4iU 
5)L 
5|U 
6|L 
71U 
71L 
8|U 
8|L 
9/U 
9/L 
10| U 
10] L 
11|U 
11, L 
12/U 
12|L 
13/U 
131 L 
141 U 
4/L 
15,U 
151 L 
161U 
161 
17:U 
17/L 
18/U 
18' J, 
19|/U 
19/L 
20' U 
20. L 
a1 U 
22 L 
22 U 
23'L 
23|U 


MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON'S CENTER OVER THE MERIDIAN OF WASHINGTON. 





22 37.07 | 2.265 
II 4.21 
23 31.15 
II 57.69 

O 23.65 
12 48.89 

I 13.34 
13, 36.95 


I 59-74 
14 21.75 
2 43.05 
15 3-75 
3 23.96 
15 43.80 
4 3.40 
16 22.91 
4 42.48 | 
17 2.26 
5 22.42 
17 43.11 
6 4.51 
18 26.81 | 1.900 
6 50.16] 1.995 
19 14.74 | 2.103 
7 40.68 | 2.221 
20 8.07] 2.344 
8 36.93 | 2.464 
21 7.17 | 2.574 
9 38.61 | 2.662 
22 10.94 |! 2.720 
10 43-75 | 2-742 
23 16.59! 2.726 
11 49.02 | 2.675 
re) 20.69 | 2.599 
I2 51.341 2.507 


I 20.82 | 2.408 
13 49.13] 2.311 


2.256 
2.281 
2.189 


2.135 
2.072 
2.003 


1.933 


1.866 
1.804 
1.749 
1.703 
1.667 
1.641 
1.628 
1.626 


1.637 
1.662 
1.700 
1.7§1 


1.818 








hm s 
1354 3-55 
14 19 55.61 
14 46 17.32 
15 13 12.90 


15 40 44.10 
16 8 49.70 
16 37 25.42 
17 6 23.76 


17 35 34.60 
18 4 45.96 
18 33 45.12 
19 2 19.88 


19 30 19.77 
19 57 36.78 
20 24 5.83 
20 49 44.75 


21 14 34.07 
21 38 36.54 
22 1 §6.67 
22 24 40.31 


128.26 
130.50 
133-17 
136.09 
139.05 
141.80 
144.04 
145-§4 
146.09 
145.60 
144.08 
141.56 
138.29 
134.47 
130.34 
126.15 
122.12 
138.37 
115.06 
112.37 


22 46 54.28 110.14 
23 8 46.15 | 108.62 
23 30 23.95 | 107.80 
23 51 56.21 | 107.7% 


O13 31.87: 
O 35 20.21! 


O §7 30.92 


I 20 14.13! 


T 43 40.23 
2 7 59.83 
2 33 23.33 
3 9 0.47 


3 27 59.40! 


3 57 25.48 
4 28 19.80 
5 0 37.67 
534 7-5! 
6 8 30.66 
6 43 22.83 
7 18 16.94 
7 52 46.75 
8 26 30.35 
8 59 12.40 
9 30 44.83 


10 1 6.11, 


108.38 
109.82 
112.12 
115.24 
119.26 
124.16 
129.90 
136.40 


143.50 
150.87 
158.11 
164.70 
170.00 
173.50 
174.81 
173.83 
170.82 
166.23 
160.69 
154.71 
148.88 


Geocentric 
Declination 
of 
Center. 


oe ? or 


13 51 30.8 
16 40 12.7 
915 7-9 
23 3417.1 
23 35 45-7 
25 17 45-9 
26 38 43.2 
27 37 22.2 

8 12 52.7 
28 24 55.0 
28 13 41.1 
27 39 56.4 


26 44 53.2 
253 5-9 
23 57 24.3 
22 845.0 
20 6 5.8 
17 §1 21.7 
1§ 26 21.2 
12 52 44.3 
~I0 12 3.3 
7 25 43-0 
435 1-5 
1 41 13.4 
1 14 28.8 
410 51-9 
7 6 37.8 
IO O 20.7 
12 50 23.5 
15 34 $2.7 
18 II 35.2 
20 37 54:5 
22 50 49.6 
24 46 55.0 
26 22 26.9 
27 33 35-3 
28 16 42.2 
28 28 46.3 


28 747.8 
27 13 8.6 


25 45 41.4 


23 47 43.1 
21 22 40.3 


18 34 44.4 
15 28 29.2 
[Eph 13] 








i14 53-5 








1§ 17.4 
1§ 13.3 
15 9.4 


15 5-8 
1§ 2.4 
14 59.2 
14 56.2 


14 51.1154 24.6 
14 49.0 
14 47-3 


14 45.9'54 
14 45.0154 
14 44.5154 
14 44.6 | 54 
14 45.3 | 54 
14 46.5/54 7-5 
14 48.3) 54 14.3 
14 50.8 | 54 23-5 


14 54-1 | 54 35-4 
14 58.0! 54 49.8 
15 2.6'55 6.7 
15 79185 26.2 
15 13.9! 55 48.1 
15 20.5 | 56 12.3 
15 27.6| 56 38.6 
15 35:3|57 6.8 


15 43 3157 36.2 


16 8.0'59 6.7 


16 15.8) 59 35-5 
16 23.11/60 2.0 
16 29.5 | 60 25.5 
16 34.8| 60 45.2 





16 39.0/61 0.5 
16 41.8| 61 10.9 
16 43.2'61 15.9 
16 43-161 15.6 


16 41.5:61 9.8 





Bright 
Limbs. 


nn 


DN WH 


Zz 


ZALAZ 


na oe oo at en n-ne an en an ent an an ne el enon en en a ee oe on 
e ° e ° a ° e 


AI.N. 

II.N.S. 
II.N.S. 
Il. S. 


MOON-CULMINATIONS, 1913. 527 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 




















S : 
BT sean | Pi | Bays; 
Date. | & | Time of |H tric | Hort. | Bright 
* Fr Transit. of J Semidi- zontal Limbs. 
3 M ax. 
3) 
h m m s ? o? é ?7 
Jan. 23| U]13 49.13} 2.321 15 28 29.2 |— 969.4172.14,16 41.5161 9.8] II. S. 
24] L] 2 16.32] 2.222] 10 30 20.01 | 143.55] 12 8 30.7| 1026.6] 70.82 | 16 38.7/6059.3) II. S. 
24|U414 42.51 | 2.145] 10 58 34.00] 138.931 8 39 14.7] 1062.6169.66| 16 34.6|6044.5) II. S. 
251 Li 3 7.86| 2.083] 11 25 57.75| 135.201 5 447.3| 1078.9§68.71/16 29.5/6025.6) II. S. 
25 | Ufi1s 32.56| 2.036911 52 42.211 132.38 1 28 50.7 |-1077.7168.01 | 16 23.6/60 3.9] II. S. 
26| L] 3 56.80] 2.006412 18 58.67|130.53F- 2 5 15.8| 1060.9167.54/ 16 17.0|59 39.8] II. S. 
26 | U416 20.76 | 1.9908 12 44 58.31] 129.57] 5 34 34.9| 1030.1167.31/16 10.00/59 14.11 II. S. 
271 LU 4 44.61 | 1.988413 10 51.74| 129.481 8 56 28.5! 986.8167.31/16 2.8/5847.61 II. S. 
27{|U|17 8.52] 1.999113 36 48.72| 130.144-12 8 34.2 — 932.3167.51/ 15 55.5158 20.71 II. S. 
281 LI 5 32.64|2.022814 257.94| 131-49] 15 841.8] 867.3167.88| 15 48.2157 54.21 II. S. 
28 | U 417 57.08 | 2.0534 14 29 26.61 | 133.371 17 54 50.7| 792.69168.38/15 41.1157 28.21 IT. S. 
291 L,] 6 21.93 | 2.090] 14 56 20.20| 135.621 2025 7.6! 708.7168.97115 34.4157 3-31 II. S. 
29 | UE 18 47.26] 2.130] 15 23 41.95 | 138.031-22 37 47.7 |— 616.5]69.59115 27.9156 39.71 II. S. 
30| L| 7 13.06} 2.170815 51 32.69| 140.41] 24 31 13.9] 516.6970.19/ 15 21.9/5617-91 II. S. 
301 Ulr9 39.31 | 2.2048 16 19 §0.40| 142.48] 26 4 1.3| 410.2970.70/15 16.3155 57-11 II. S. 
311 L] 8 5.93} 2-230] 16 48 30.18| 144.04] 27 14 59.1| 298.7171.06| 15 11.2155 38.2) II. S. 
; 31 | Uf 20 32.79| 2.244117 17 24.53] 144:88F-28 3 16.6\— 183.9171.24(/15 65/55 21.2) II. S. 
Feb. 1/ LL} 8 59.73) 2.244117 46 23.80| 144.86] 28 28 26.8\— 67.89071.19/15 2.4155 6.11 II.N. 
1] Ufar 26.58| 2.227418 15 17.01] 143.87] 28 30 29.4/+ 47.0870.91| 14 58.7/54 52.6) II.N. 
2| LI 9 53.13] 2.196118 43 52.97] 41.98] 28 9 52.2| 158.4170.39/14 55.5154 40.61 II.N. 
2| Ufiez 19.23] 2.151] 19 12 1.33] 139.29§-27 27 28.1 1+ 264.4169.66| 14 52.6/54 30.0] II.N. 
31 L.| 10 44.72 | 2.0961 19 39 33.42] 135.971 26 24 34.1| 363.3§68.77114 50.2/54 21.18 IILN. 
3|U423 9.51] 2-035120 6 22.95| 132.23] 25 243.7] 453-6167.75| 14 48.1|54 13.5 
4| LI 11 33.52] 1.968120 32 26.15 | 128.28] 23 23 42.1] 535.0166.68|14 46.4154 7.3 
4| U} 23 56.75] 1.903120 §7 41.82| 124.351-21 29 21.6|+ 606.8165.60/ 14 45.1154 2.5 
5 | L122 19.20] 1.840] 21 22 11.00| 120.588 19 21 34.6] 669.3164.57| 14 44.1| 53 59.0 
6| UF 0 40.93) 1.782] 21 45 56.65] 117.11] 17 211.9] 723.9163.61/14 43.5 | 53 §6.8 
6|L]13 2.01} 1.73222 9 3.20] 114.07] 14 33 0.4| 767.662.7714 43.3153 55-811. — S. 
71 UT 1 22.54| 1.690] 22 31 36.22| 121.539 31 55 40.4|+ 804.3162.06114 43.4153 56.4] I. Ss. 
7| L413 42.61 | 1.657922 53 42.12| 109.56] 9 11 46.3] 833.4161.52/ 14 44.0/53 58.5] L. S. 
81UE 2. 2.35| 1.635] 23 15 27.93] 108.19] 6 2247.3) 855.2961.15|14 45.0154 2.19 I. S. 
8 L 14 21.88) 1.622123 37 1.16| 107.46] 330 7.4] 870.3160.97/14 46.4|54 7.31 1. S. 
9| Ul 2 41.33| 1.621123 58 29.67| 107.39 035 7.5 |+ 878.6160.99| 14 48.3154 14.2] I. S. 
91 Lirs 0.84) 1.632] 020 1.67| 108.05} 2 2052.9] 880.3461.21| 14 50.7] 54 23.0] I. S. 
10| UT 3 20.54] 1.655] 0 41 45.73] 109.44) 5 1634.1] 875.4161.64/14 53.61 54 33.81 I. Ss. 
10| L415 40.60] 1.690] 1 3 50.74] 111.55] 8 10 33.5| 863.3162.29114 57.1|54 46.6} I. S. 
11]U] 4 1.16} 2.739] 1 26 25.86| 114.4511 122.5 |+ 843.5163.16/15 1.2155 1.5] 1. S. 
11} L116 22.37| 1.800] 1 49 40.50] 118.131 13 47 23-7| 815.2964.23/15 5.9155 18.7) I. S. 
12] Ul 4 44.40| 1.874] 2 13 44.19| 122.62) 16 26 48.1] 777.1965.49/15 11.2] 55 38.2] I. S. 
12| L117 7.40| 1.961] 2 38 46.18] 127.83] 18 57 31.6! 728.1§66.93 | 15 17.0/55 59-7 I. S. 
13] Uf] 5 31.51] 2.0sof 3 4.55.02|133.72f+2I 17 12.6|+ 666.5168.52| 15 23.4/ 56 23.3) I. S. 
13} L}t7 56.85 | 2.166] 3 32 17.95] 140.15] 23 23 10.4] $90.7] 70.22/15 30.5156 49.0] I. S. 
14! U] 6 23.51] 2.277] 4 0 59.77| 146.838 25 12 25.8] 499.2171.93/ 15 37-9157 16.4) I. S. 
14| L.]18 51.49] 2.3898 431 1.79] 153.45] 26 41 45.3| 391-3173.58/ 15 45.7157 45.0] L. S. 
15!U] 7 20.75| 2.488 5 2 20.59] 159.531+27 47 49.6|+ 266.8175.07| 15 53-8|58 14.6] I. S. 
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Date. 


Feb. 


Mar. 


1§ 
15 
16 
16 


17 
17 
18 
18 


19 
19 
20 
21 


21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
28 


ee 
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mt 
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Culmination. 


Granraraqrqraraqraqraqrqrqrqrqranrqraqrncqrarqraearaq rare 





MOON-CULMINATIONS, 1918. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


Mean 
Time of 
Transit. 


h m 

7 20.75 
19 51.14 

8 22.41 
20 54.23 

9 26.23 
23 §8.03 
10 29.30 
22 59-79 | 
II 29.36) 2.423 
23 57-95 | 2-342 
12 25.60} 2.267 

O 52.39 | 2.201 


13 18.47 | 2.147 
I 43-98 | 2.108 
14 QII | 2.083 
2 34.02 | 2.071 





2.504 


15 48.99 
4 14.48 
16 40.35 
5 6.64 
17 33-3! 
6 0.31 
2.273 
2.272 


18 27.52 
6 54.80 
19 21.98 | 2.256 
7 48.88 | 2.225 





20 15.34 | 2.182 

8 41.21 | 2.128 
21 6.39 | 2.067 

9 30.80 | 2.001 
21 54.42 1.935 
10 17.26 ' 1.872 
22 39.36 1.813 
II 0.79} 1.760 


23 21.63; 1.715 
II 41.98 | 1.678 
O 1.94| 1.651 
12 21.64) 1.634 





O 41.20 | 1.627 
13 0.74 | 1.631 
I 20.39 | 1.646 
13 40.28 | 1.672 


2 0.56] 1.709 





Right 
Ascension 
of 


Center. 


hm s 

5 2 20.59 
5S 34 47-17 
6 8 6.68 
6 41 59.44 
7 16° 2.84 
7 49 54-24 
8 23 13.84 
8 55 46.76 


9 27 24.03 
958 2.53 
10 27 44.12 
10 56 34.37 


Il 24 41.42 
II 52 14.87 
12 19 24.95 
12 46 21.90 


13 13 15.58 
13 40 14.84 
14 7 27.32 
14 34 59.05 


15 253-91 
1§ 31 13.45 
15 59 56.49 
16 28 §9.08 


16 58 14.61 
17 27 34.26 
17 56 47.84 
18 25 44.68 
18 54 14.75 
19 22 9.47 
19 49 22.35 
20 15 49.32 
20 41 28.77 
21 621.27 
21 30 29.27 


21 §3 §6.73 |: 


22 16 48.75 
22 39 11.27 
23 1 10.82 
23 22 54.38 
23 44 29.26 
0 6 3.03 
© 27 43.50 
0 49 38.69 





110.43 


I 11 56.82 | 112.70 



























Geocentric 
Declination 
of 
Center. 


27 47 49.6 |+ 
28 27 27.0 |+ 
28 37 51-7 |- 
2817 3.4 


25 59 12.0 
24 3 56.9 
21 40 58.3) 


15 46 27.0 | 
12 23 24.4 | 


I 24 10.4 
2 18 25.6 
5 56 14.9 
9 26 3.2 
12 44 54.6 
15 50 11.6 
18 39 33.1 





23 22 23.9 
25 12 32.1 


2640 5.5 


28 24 30.4 


28 33 59-5 |+ 


8 431.1 
27:13 442 | 
26 3 8.8) 
24 34 74-4 

22 49 17.8 i 
20 49 37-5 
18 37 10.8 
16 13 41.8 


13 40 50.0 + 
Il O1L.2: 


8 13 16.9! 
5 21 35-3! 
2 26 32.3 + 
O 30 26.6; 
3 27 55-5! 
6 24 26.3: 


9 18 26.7 + 


[Eph x3] 





+ 


I 10 53.5 |— 


7 44 13-4 \- 


28 40 56.6 )\— 





266.8 
127.1 

24.7 
184.2 


27 24 4.5 |— 345-4 


18 53 46.3 |- 889.8 


979-6 


1047.1 
8 49 7-4)| 1092.0 
§ 7 5§9-3|\—r118.7 


1319.2 


—1023.9 


967.3 
888.4 
803.4 


708.5 
605.3 
498.1 
379-7 


881.3 
887.3 
886.2 
377.6 


861.0 





77-53 


c an 


75-07 | 15 §3-8| 58 14.6 
76.29|16 2.0|58 44.6 


77-33 | 16 10.1 | 59 14.3 


16 17.9 


77-47 | 16 25.2 
76.99 | 16 31.8 
76.16 | 16 37.4 


75.08 
73-87 





16 41.8 


16 44.9| 61 22.2 
72.65 | 16 46.5 | 61 28.0 











59 43-0 
60 9.9 
60 33-9 
60 54.5 
61 10.8 


e 


ohn eee ee ee ee 


71.50 | 16 46.6| 61 28.4 
70.49 | 16 45.1 | 61 23.2 


69.67 | 16 42.2|61 12.5 


69.07 | 16 37.9 | 60 56.8 


68.70 | 16 32.4 | 60 36.7 
68.56 | 16 26.0| 60 13.1 


15 38.5 
15 30.9 
15 23-7 
15 17.0 
1§ 11.0 
15 5.6 
15 0.8 
14 56.6 
14 53.0 
14 50.1 


114 47.7 


14 45-9 
14 47-4 
14 49.3 
14 51.6 
14 54-1 


14 57-1 


59 18.0 
58 48.2 
58 18.1 
57 48.0 
57 18.7 
56 50.7 
56 24.3 
56 0.0 
55 37-6 
§5 17.6 
54 59-9 
54 44.6 
54 31.6 
54 20.8 
§4 12.1 


54 5-4 
54 2.5 
53 57-5 
53 56.2 


53 56.5 
53 §8.2 
54 1.2 
54 55 
54 11.1 
54 18.0] I. 
54 26.24 1. 


54 35.61 1. 
54 46.44 I. 


Bright 
Limbs. 


IE.N. 
IE.N. 


II.N. 
IE.N. 
IE.N. 
II.N. 
ITN. 
ILN. 
IT.N. 


NNN 





Date. 


Mar. 


Apr. 


10 
10 
Il 
II 


12 
12 
13 
13 
14 
14 
1§ 
1§ 
16 
16 
17 
17 
18 
18 
19 
19 


21 
22 
22 
23 
23 
24 
24 
25 
25 
26 
26 
27 
27 
28 
28 
29 


3! 
3! 


Culmination. 


GQrarqranrqrarqrqrqrarqraqrqrangrarg raqorq nraqrgq rqrg 





14 21.35 
2 42.81 
IS 5.05 
3 28.22 
15 52.42 
4 17-74 
16 44.21 
§ 11.82 
17 40.50 
6 10.08 
18 40.33 


7 10.97 
19 41.70 
8 12.21 


20 42.26 


9 11.67 


21 40.32 


10 8.18 


22 35.31 


11 1.78 


23 27.72 


II 53.29 
O 18.63 
12 43.91 
I 9.28 
13 34.88 
2 0.83 
14 27.20 
2 54-03 
15 21.32 
3 49.02 
16 17.01 
4 45.14 
17 13.21 
5 41.03 
18 8.41 
6 35.17 
1g 1.18 
7 26.36 
19 50.68 
8 14.13 
20 36.75 
8 58.63 


21 19.84 


1913 —34 


MOON-CULMINATIONS, 1918. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


hm s 

I 11 56.82 
I 34 46.22 
I 58 15.23 
2 22 32.01 


2 47 44-24 
3 13 58.55 
341 19.91 
4 9 50.88 
4 39 30.57 
§ 10 14.06 
5 41 53.84 
6 14 10.18 
6 46 52.06 
7 19 39.00 
7 §2 13.16 
8 24 19.4! 
8 55 46.67 
9 26 28.64 
9 56 23.62 
10 25 33.87 
10 54 4.78 
1122 3.89 


II 49 40.12 
1217 3.06 


12 44 22.31 
13 IT 47.09 
13 39 25.62 
14 7 24.81 
14 35 49-55 
IS 4 42.32 
15 34 2.79 
16 3 47.41 
16 33 49.59 
17 4 0.00 
17 34 7:34 
18 3 59.54 
18 33 24.86 
Ig 2 13.12 
19 30 16.47 
19 57 29.82 
20 23 50.90 
20 49 20.04 
21 13 59.62 
21 37 53.88 


22 1: 8.16, 























9 18 26.7 |+ 861.0 
12 8182| 836.1 
14 52 14.4| 801.7 
17 28 19.1] 757.2 
19 54 24.2 |+ 
22 8 8.6 
24 6 59.5 
25 48 13.1 
27 Q O.O|+ 348.1 
28 633.9] 225.4 
28 38 21.5/+ 90.8 


112.70 
rg .6§ 
119.30 
123.62 
128.53 
133-95 
139.66 
145.47 


7Or.5 
633.7 
552.6 
457-4 
I§1.0§ 
156.03 
160.05 


162.75] 28 42 16.4/— 52.9 
163.96}+28 16 52.9 /— 201.6 
163.59] 27 21 35-4] 35r%-0 


161.861 25 56 44.8] 496.3 


159.01] 24 3 38.5] 632.9 
1§§.449+21 44 23.6|— 757.1 
1§x.§3— 19 1 48.3] 865.9 
147.661 15 59 12.0| 957.0 


144-13§ I2 40 14.9] 1029.2 
14r.131t Q 8 49.6|—1081.6 
138.84) § 28 54.3] rxr14.2 
137.33—+ I 44 28.3| 1126.8 
136.62—- 2 O 33.2] 1120.2 
136.70F- § 42 21.§}-1094.9 
137-53] 9 17 18.4| 1051.9 
139.00] I2 41 56.8 . 

140.951 15 53 4.6] 916.9 
143-21F-18 47 46.1!— 827.8 
145-571 2% 23 24.6) 726.7 
147.78] 23 37 45-4] 615.3 
149-561 25 28 58.9] 495.9 
1§0.66§-26 55 46.0/— 371.3 
150.908 27 57 18.9} 244.1 
150.14) 28 33 24.6|— 117.2 
148.39] 28 44 23.2/+ 6.6 
145.69F-28 31 7.3/+ 124.9 
142634] 27 54 54.2| 235.8 
138.24] 2657 21.4] 338.1 
133-95 25 40 17.5 431.0 
129.579-24 5 37-8|+ 514.1 
125.328 22 35 16.9] 587.7 
121.388 20 11 6.8] 652.4 
117.787 17 54 §3-4| 708.5 
1r4.7Of-15 28 16.7 |+ 756.4 

(Eph 13] 





ori- 
zontal 


ameter. Parallax 


Cd 


, os 


14 57-1 
I§ 0.4 
1§ 4.1 
15 8.2 


1§ 12.7 
15 17-7 
I§ 23.1 
15 28.9 
1§ 35.0 
15 41.5 
15 48.3 
15 55-3 
16 2.3 
16 9.2 
16 15.9 
16 22.2 
16 27.8 
16 32.7 
16 36.6 
16 39.4 
16 40.9 
16 41.0 
16 39.7 
16 37.0 
16 33.1 
16 28.1 
16 22.0 
16 15.1 
16 7.6 
15 59-7 
15 51.6 
15 43-4 
1§ 35-4 
15 27.8 
15 20.7 
15 14.1 
15 8.0 
IS 2.7 
14 58.0 
14 54.1 
14 50.9 
14 48.4 
14 46.6 
14 45-5 
14 44.9 


SEs 


? ee 
54 46.4 
54 58.7 
§5 12.2 
55 27:3 
55 43-9 
56 2.1 
56 21.9 
56 43.1 


57 57 
57 29.6 
57 54-5 
58 20.0 


58 45.7 
59 I1.2 
59 35-9 
59 58.8 
60 19.6 
60 37.5 
60 51.8 
61 1.9 


61 7.3 
61 7.7 
61 3.0 
60 53-4 
60 39.0 
60 20.4 
59 58.1 
59 32-7 
59 5§-I 
§8 36.1 
58 6.5 
57 36.6 


57 7:3 
56 39.4 
56 13.1 
55 48.8 


55 26.7 
55 7.0 
54 50.0 
54 35-6 
54 23.9 
54 14.7 
54 8.1 
54 39 
54 19 
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530 MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 













mn 


pnw 











mw 








[Eph r3] 





3 Sid. 
. Diff. : Diff. | Time 
. ht Geocent Geocen- 
3 Mean Ascension for 1 Declination for 1 f tric Bright 
Date. | & § Time of of Hour of H Semidi- Limbs. 
£ Transit Center we Center. gM ameter. 
o 
hm hms s ° ‘ wn , on 
Apr. x| LJ 8 58.63 21 37 53.88 | 117.785-17 54 53.4|+ 708.5 14 45.5 II.N. 
1| Uffar 19.84 22 1 8.16} 114.701 15 28 16.7| 756.4163 15 | 14 44.9 IIL.N. 
2| LI 9 40.48 22 23 48.72| 112.17] 12 52 50.3| 796.7]162.41 ' 14 45.0 IT.N. 
2|U]22 0.68 2246 2.44) 110.23] 1010 2.9| 829.9161.81 | 14 45.6 IDN. 
I 
3| LJ 10 20.56 23 7 56.60) 108.92F- 7 21 19.7 iy 856.0161.40 14 46.6 IT.N. 
3| Ul22 40 24 23 29 38.70| 108.23] 428 3.3, 87s.4]61 18,14 48.2 IT.N. 
4| LJ 10 59.85 23 51 16.47 | 108.20F— 1 31 36.7] 887.8161 14| 14 50.1 IE.N. 
4| U4 23 19.51 O 12 57.79| 108.82 1 26 35.8| 893.2161.3% | 14 52.4 
5 | Lit 39.36 © 34 50.63| 110.121 4.25 6.6|+ 890.8]61.67 | 14 55.0 
5|U123 5954 057 3-12|112.10] 7 22 22.7| 880.5162.23 | 14 57.9 
6| LJ 12 20.19 I 19 43.40] 114.73] 10 16 43.9| 861.6162.99/15 1.0 
7|U] 041.43 1 42 59.51| 118.05] 13. 621.5! 833.1163.94|15 4.4 
7|Ld13 3.39 2 659.35 |192.02H15 49 16.5 |+ 794.3165.05/15 8.0 J. 
8|U] 1 26.20 2 31 50.16} 126.5sf 18 23 18.6| 744.2166.31| 15 11.8 I. 
8| L113 49.97 257 38.35} 131-58] 20 46 6.7| 681.8167.68] 15 15.8 I. 
9! UT 2 14.77 3 24 28.66| 136.871 22 55 8.6; 606.3469.11] 15 19.9 I. 
9| L114 40.65 3 52 23.69| 142.2924 47 44.4 + §17-3170.55 | 15 24.2 I. 
10|U] 3 7.59 4 21 22.96| 147.52] 26 21 10.7| 414.8171.93| 15 28.7 I. 
10| L415 35-53 4 51 22.33| 152.244 27 32 48.0| 299.4173.15| 15 33-4 I. 
11]U]} 4 4.33 5 22 13.55| 156.11] 28 20 10.9| 172.7474.14] 15 38.2 I. 
11! L.} 16 33.80 5 53 44.44| 158.8228 gt 18.4/+ 37.3174.83) 15 43.1 I. 
12 | UI 5 3.67 6 25 39.68 | 160.15] 28 34 45.4 — 103.4175-19| 15 48.2 I. N. 
12; L417 33.66 6 57 42.37 | 160.05] 27 59 50.7| 245.6175.18] 15 53.3 I. N. 
131/U] 6 3.49 7 29 35-71] 158.63] 26 56 41.1| 385.1174.84] 15 58.5 I. N. 
13} Lf. 18 32.93 8 © 5.18] 186.1025 26 12.5} 518.2174.22|16 3.6 I. N. 
14/U] 7 1.78 8 31 59.31 | 152-82] 23 30 1.4| 641.7173.39]16 8.4 I. N. 
14| LJ 19 29.94 9 211.41] 149.15] 21 10 .19.3| 753.0] 72.45 | 16 13.1 I. N. 
1s! Ul 757.35 9 31 38.75 | 145.43] 18 29 43.3| 850.4171.48| 16 17.4 I. N. 
15 | L 20 24.03 10 © 22.57] 141.9415 31 8.0\— 932-9170.56| 16 21.2 I. N. 
16, UT 8 50.07 10 28 27.26| 138.94] 12 17 39.3| 999.2169.75 | 16 24.3 I. N. 
16| L, Jar 15.57 10 55 §9.61| 136.58] 8 52 31.3| 1049.3169.10] 16 26.7 I. N. 
17; U] 9 40.67 11 23 8.04] 134.971 5 19 2.6| 1082.6168.65 | 16 28.2 I. N. 
17| L422 5.53 1150 1.97| 134.16 I 40 36.0 |-1098.9168.41 | 16 28.8 I. N. 
18 | U] 10 30.31 12 16 51.27] 134.19F I §9 22.7| 1097.6] 68.39 | 16 28.4 I. ON. 
18 | LJ 22 55.18 12 43 45-80] 135.021 5 37 25.8| 1079.6168.59| 16 26.9 I. N. 
19 | U] 11 20.29 13 10 54.96| 136.62] 9 10 5.3] 1044.0168.99| 16 24.3 I. N 
19 | L123 45-79 13 38 27.25 | 138.86f-12 33 §3.6|— 991.21 69.57 | 16 20.7 I. WN 
20 | U}12 11.78 14 6 29.63| 141.60] 15 45 27.4| 92%.7] 70.28 | 16 16.2 II. 
21| L| 0 38.36 14 35 6.98| 144.66] 18 41 31.3| 836.4171.07| 16 10.8 II. 
21|/U413 5.56 IS 4 21.53| 147.76] 21 19 3.1| 736.6171.87}16 4.7 II. 
22|L 4 1 33.36 15 34 12.10| 150.60}-23 35 19.1 |— 624.1172.61/ 15 §8.1 II. 
Ul14 1.67 16 4 33.82| 152.89] 25 28 2.1| sox.6}73.21|15 51.1 II. 
| LI 2 30.36 16 35 18.12| 154.31] 26 55 28.8| 372.0173.60| 15 43.9 II. 
'U}14 59.23 17 6 13.23| 154.66] 27 56 35.3| 238.8173.73 | 15 36.7 II. 
LI 3 28.04 17 37 §.09| 153.75}-28 31 1.4/— 105.94 73-541 15 29.6 IT. 


mn 























MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 











Diff. 

for 1 

Hour 

of 

Long. 

Ss 
153-75 
151.68 
148.50 
144.47 
139.87 
135.00 
130.12 
125.46 
21 19 38.48! 121.18 
28/U 21 43 29.34) 117.39 
29' L 22 6 38.34| 114.21 
29 | U 22 29 12.89; 111.66 
301 L 22 51 20.83| 109.77 
30,U 23 13 10.35 | 108.59 
1/L 23 34 49-79) 108.11 
1'U 23 56 27.64, 108.33 
,| LI 9 36.61| 1.652] 0 18 12.44 109.27 
2| Ufar 56.59] 1.680] 0 40 12.88] 110.93 
3| L]Jx0 16.98] 1.720] 1 2 37.69] 113.34 
3; Uf 22 37.92| 1-772] 1 25 35.56) 116.45 
iq L,] 10 59.541 1.835] 1 49 15.02| 120.26 
4 U 23 22.00) 1.909] 2 13 44.21/ 124.72 
§| Li 11 45.40| 1-993] 2 39 10.48| 129.75 
6|U] © 9.85] 2.083] 3 5 39.80} 135.20 
6' L112 35.41 | 2.177] 3 33 15.99| 140.85 
7} Uf 1 2.10) 2.270] 4 1 59.95] 146.43 
| L,}.13 29.87 | 2.356] 4 31 48.79| 151.59 
ab I §8.59| 2.428] 5 2 35.111 155.95 
8! Li14 28.07} 2.481] 5 34 7.08] 159.14 
9 | U] 2 §8.05/ 2.510) 6 6 8.91) 160.89 
9 L115 28.22} 2.513] 6 38 22.36] 161.07 
10° U] 3 58.27! 2.491] 7 10 28.75 | 159.73 
10 1,416 27.92 | 2.448 7.42 11.11] 157.12 
1r UT 4 56.95 | 2.389] 8 13 15.93] 153-55 
aa L417 25.21, 2.320) 8 43 34.25| 149.43 
12°U 913 1.83| 145.15 
12/ L 9 41 38.81 | 141.06 
133 U IO 9 29.01 | 137.40 
13, L119 10.11 2.069] 10 36 38.89 | 134.36 
14,U 7 34-71 | 2.032F11l 3 16.88! 132.10 
14/ L]i19 58.93 | 2.008] 11 29 32.64! 130.66 
15! U} 8 22.96/ 1.99911 55 36.41 | 130.12 
15 | L,] 20 46.96! 2.004412 21 38.82! 130.43 
16 | UT 9 11.12 | 2.024), 12 47 50.25 | 131.60 


16| L,J2r 35.58 | 2.056913 14 20.66) 133.58 


Geocentric 
Declination 
re) 


Center. 


28 31 1.4 
28 39 10.2 
28 22 4.5 
27 41 18.2 
26 38 47.8 
25 16 41.9 
23 37 12.1 
21 42 27.0 


19 34 27.6 
I7 15 5.2 
1446 1.4 
12 8 48.0 


9 24 49.8 
6 35 26.6 
3 41 54.8 
0 45 30.7 
2 12 26.5 
5 10 33.1 
8 717.9 
II 059.4 
13 49 43.8 
16 31 24.3 
19 3 38.5 
21 23 49-9 
23 29 10.3 
25 16 44.0 
26 43 35.3 
27 46 59.5 


28 24 35.7 
28 34 40.5 
28 16 17.6 
27 29 23-9 
26 14 49.8 
24 34 12.3 
22 29 44.1 
20 4 2.1 


17 19 58.1 
14 20 28.9 
11 8 33.1 

7 47 8.0 


Diff. 
for x 
Hour 
of 
Long. 


” 
— 105.9 
+ 23.4 

146.2 

259-9 
+ 363.4 
455.8 
537-4 
608.4 


669.9 
722.4 
766.9 
804.0 


+ 


+ 834.4 
858.3 
875.9 
887.1 


+ 891.4 
888.5 
877.6 
857.7 
+ 827.9 
786.9 
733 3 
666.2 


+ 584.7 
488.4 
377-7 
2§4.3 


+ 120.4 


— 20.3 
163.5 


304.7 
439.6 
564.7 
677.7 
776.9 
861.4 
931.0 
985.8 
1026.0 


419 8.7 -roszr.s5 


O 47 29.1 


1062.6 


2 44 55-5! 1059.0 


615 7.7 


1040.3 


9 40 7.1 1006.8 


JEph 13) 


Sid. 
Time 
of 


Geocen- 


smi tric 
Bemid.| Semidi- 


ass- 


ng Me- 
ridian. 





s 
73-54 
73°95 
72.29 
71.29 
70.13 
68.86 
67.57 
66.30 
65.12 
64.06 
63.13 
62.38 
61.80 
61.43 
61.26 
61.28 
61.52 
61.97 
62.63 
63.48 
64.53 
65.74 
67.09 
68.53 
70.01 
71.45 


72.77 
73.88 


74-70 
75-16 
75°25 
74-95 
74-33 
73-48 
72.47 
71.39 
70.34 
69.38 
68.57 
67.96 
67.56 
67.38 
67.43 
67.72 
68.21 





15 29.6 
1§ 22.7 
15 16.3 
15 10.3 
I5 5.0 
15 0.2 
14 56.2 
14 §2.9 
14 50.4 
14 48.6 
14 47-5 
14 47.2 
14 47-5 
14 48.6 
14 50.2 
14 52.3 


14 55.0 
14 58.1 
15 1.6 
1S 5-4 


I§ 9.5 
15 13.7 
15 18.1 
1§ 22.5 
15 27.0 
15 31.3 
15 35.6 
15 39.8 


15 43.8 
1S 47-7 
T§ 51.5 
15 54-9 
15 §8.2 
16 1.4 
16 4.3 
16 6.9 
16 9.2 
16 11.2 
16 12.9 
16 44.2 


16 15.0 


16 15.3! 


16 15.0 
16 14.1 


16 12.5; 


Equa- 
torial 
Hori- 

zontal 


ameter. |porallax 





56 45.8 
56 20.6 
55 57:0 
55 35-1 


55 15-4 
54 58.1 
54 43-3 
54 31.3 


54 21.9 
54 15.3 
54 11.3 
54 10.2 


54 11.5 
54 15.2 
54 21.1 
54 29.0 


54 38.9 
54 50.3 
55 3.1 
55 17.1 


55 32.0 
55 47-5 
56 3.6 
56 19.8 
56 36.1 
56 52.1 
57 8.0 
57 23.2 


57 38.1 


57 52-3 
58 6.0 


58 18.8 


58 30.9 
58 42.4 
58 53.0 
59 2.7 
59 41.2 
59 18.6 
59 24.8 
59 29.4 
59 32.4 
59 33-4 
59 32-4 
59 29.0 
59 23.2 


een aoe Sl cee ane ce ae ae cee cee, cee ee Bl ce a ee ee oe Bl ae ee ee | 
e es e e s e s s e e e s e e a e e s e « 
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D32 


Date. 


Culmination. 








May 16 


June lL 





MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


14 37 7-97 
15 6 6.78 
15 35 48.67 
16 6 8.93 
16 36 58.66 
17 8 5.20 


17 39 13.21 
1810 6.27 


Ig 10 6.82 
19 38 51.05 


22 33 16.42 
22 55 20.74 
23.17 5.89 
23 38 40.81 
QO O 14.55 
O 21 56.28 
© 43 55-32 
I 6 21.09 


I 29 23.07 
1 53 10.57 
2 17 52.57 
2 43 37-14 
3 10 30.88 
3 38 37-96 
4 7 59.06 
4 38 30.45 
§ 10 3.07 
5 42 22.64 
6 15 10.45 
648 5.24 
7 20 45.84 
7 §2 53.60 
8 24 14.45 
8 54 39.70 
924 6.13 


18 40 28.60/ 














[Eph 1x3} 
































.. | Diff. | Time Equa- 

I f Geocen- sal 
Destination | Hour [semid, ty | Hort 
Long. ng Me- ameter. Parallax 

ridian. 

oy, s | ‘ oe i ae 

9 40 7.1 |~1006.8]68.21 | 16 12.5) 59 23.2 
12 56 49.7| 957-6]68.88 | 16 10.2|59 14.8 
16 2 9.0! 892.9169.70/16 7.3159 4.1 
18 52 el 812.71 70.60/16 3.7158 50.9 
I 26 15.3 — 727-71 71.52| 15 59.5 | 58 35-5 
2339 9.8| 609.2172.38|15 54.7| 58 18.0 
25 29 11.4| 489.2973.11 | 15 49.5157 58.8 
26 §4 18.8| 360.8173.61 | 15 43.9 | 57 38-4 
7 53 10.3)— 227.3173-82 | 15 38.1} 57 16.9 
28 25 9.8)/— 92.7173.70/ 15 32.1 | 56 55.0 
28 30 29.1 |+ 38.7173.26/15 26.2 | 56 33.2 
2810 6.1] 163.7172.50/1§ 20.3|56 11.7 
7 25 36.4|+ 279.5171.49| 15 14.7)55 51-3 
2619 2.8| 384.2170.30/15 9.5155 32.0 
24 §2 44.1} 477.0969.00/15 4.71/55 14.3 
23 9 3-7| 557-8}67.661/15 0.4) 54 58.7 
21 10 22.0/+ 627.2166.35 |14 56.7 | 54 45.1 
18 58 50.0] 686.3165.13 | 14 53.7154 34.0 
16 36 27.4| 735-9§64.03 | 14 51.3] 54 25.3 
14 § 1.9] 177.0]63.09 | 14 49.7} 54 19.4 
11 26 8.9|+ 810.6462.32 | 14 48.8| 54 16.0 
8 41 13.9| 837.5161.75 | 14 48.6| 54 15.5 
§ 51 35-3| 858.0461.38 | 14 49.2 | 54 17.7 
2 58 26.2] 872.5 161.23 | 14 50.6| §4 22.6 
O 2 58.5 |+ 88z.1§61.29 | 14 52.6| §4 30.0 
2 53 34.8] 883.4161.57 | 14 55.3 | 54 39-9 
5 49 §6.5| 879.0162.07 | 14 58.6| §4 52.0 
844 41.1) 867.1]62.79/15 2.5155 6.3 
II 36 12.7 |+ 846.6163.72/15 6.8/55 22.3 
14 22 41.0} 816.2164.85 | 15 11.6|55 39.9 
17 159.5] 774.7]66.16| 15 16.8155 58.7 
IQ 31 43.2| 720.2167.61 | 15 22.1, 56 18.3 
2149 8.6|+ 651.4469.16! 15 27.6! 56 38.6 
23 5116.2] 5§67.1]70.74| 15 33.2] 56 58.9 
25 3455.1} 466.6172.26/ 15 38.6/57 18.9 
26 56 53.2] 350.5173.64 | 15 43.9157 38.2 
27 §4 10.6|+ 220.4974.76| 15 48.9|57 56.6 
28 24 16.0}+ 79.1975.54/15 53.5]58 13.5 
28 25 23.3|- 68.6175.92 | 15 57.7| 58 28.9 
27 56 44.7| 217.6475.86/16 1.4158 42.5 
26 58 37.3|— 362.6175.40'16 4.5/58 54.1 
25 32 20.1{ 498.5174.61/16 7.5159 3.6 
23 40 3.5| 671.9 73-57 | 16 9.2|59 11.1 
21 24 36.1] 730.0372.40/ 16 10.7/ 59 16.5 
18 49 8.4|~ 821.8§71.19 | 16 11.7 | 59 20.2 


et 





ILN. 
ILN. 
ILN. 
ILN. 
ILN. 


II.N.., 


IT. 


S. 


F 





June 8 


10 


10 
Sf 
I! 
12 


12 
13 
13 
14 
14 
15 
15 
16 


16 
17 
17 
18 
19 
19 


aI 
21 
22 
22 


23 
23 


25 
25 
26 


27 
27 
28 
28 


BSSS 


July 


| Culmination. 


raqreraqrarqrarqraqraraqraqrarqranr qraqr qrcr qmarn 


hm 
16 15.54 
4 41.98 
17 7-55 
5S 32-39 
17 56.65 
6 20.50 
18 44.13 
7 7-71 
19 31.44 
7 55-47 
20 19.97 
8 45.05 
21 10.82 
9 37-32 
22 4.56 
10 32.47 
23 0.90 
II 29.65 
23 58.48 
I2 27.11 
O 55.28 
13 22.77 
I 49.40 
14 15.06 
2 39.69 
15 3-33 
3 26.01 
15 47.83 
4 8.91 
16 29.37 
4 49-35 
17 9.00 
5 28.46 
17 47.88 
6 7.43 
18 27.25 
6 47.52 
19 8.38 
7 30.01 
19 52.56 


MOON-CULMINATIONS, 19138. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 





924 6.13 

9 52 35-24 
10 20 12.19 
IO 47 4-75 
Il 13 22.41 
II 39 15.70 
12 455-53 
12 30 32.93 
12 56 18.65 
13 22 22.87 


13 48 54.74 
1416 2.16 


14 43 50.81 
1§ 12 23.83 
15 41 40.95 
16 11 37.98 
16 42 6.65 
17 12 54.82 
17 43 47-55 
18 14 28.55 


18 44 41.95 
19 14 13.98 
19 42 54.22 
20 10 36.10 
20 37 16.68 
2I 2 56.84 


21 27 39.84 
21 51 31.10 


22 14 37-45 
22 37 6.64 
2259 7.03 
23 20 47.30 
23 42 16.40 
oO 343-44 
© 2§ 17:74 
047 8.77 
1 9 26.19 
I 32 19.79 
155 59-35 
2 20 34.45 
2 46 13.87 
313 §-83 
3 41 13-39 
4 10 40.44 
4 41 23.40 


| 
| 
| 








8 
144-78 
140.16 
136.11 
132.78 


130.30 
128.72 
128.06 
138.3% 


139.45 
131.38 
134.94 
137.27 
140.88 
144.62 
148.17 
1§i.92 


153.38 
154.42 
184.12 
1§2.47 
¥49-$7 
145.62 
140.99 
135.95 
130.84 
125.90 
121.85 
117.30 
113.87 
I1Ix.12 
109.08 
107.77 
107.20 
107.43 
108.44 
110.22 
113.83 
116.26 
120.49 
125.48 
I3X.17 
137-43 
143.98 
1§0.49 


156.54 





18 49 8.4 
15 56 58.9 
12 51 25.8 
9 35 41.0 
6 12 47.0 
2 45 37-3 
O43 «2.3 
4 10 30.1 
734 78 
10 51 16.8 
13 59 16.9 


27 58 43.8 
27 931-4 
25 58 26.2 
24 27 45.8 
2 39 54.8 
20 37 17.1 
18 22 9.3 
15 §6 36.7 
13 22 33.0 
10 41 38.8 
7 55 24.0 
5 5 9.8 
2 12 10.2 
O 42 23.2 
3 37 19.7 
6 31 26.5 
9 23 24.1 
12 Il 43.1 


14 54 41.4 
17 30 20.5 


19 56 22.4 
2210 9.1 
24 8 42.9 
25 48 50.7 


27 7: 12.6!+ 332.0 


[Eph 13] 





70.09 
71.01 
71.89 
72.63 
73-16 
73-40 
73-32 
72.92 
72.20 
71.22 
70.06 
68.78 
67.46 
66.16 
64.95 
63.86 | 
62.92 
62.16 
61.60 
61.23 


61.09 
61.16 
61.45 
61.96 
62.70 
63.66 
64.82 
66.16 
67.67 
69.28 
79.93 
72-55 | 





74.03 | 





9-9 
8.4 
6.6 
4.6 
2.1 
15 59-4 
15 56.4 


1§ §3.0 
15 49.4 
15 45.5 
15 41.4 
1§ 37.0 
15 32.4 


§8 11.8 
57 58.6 
57 44-3 
57 29.0 
57 12.9 
56 56.1 


1§ 27.7) 56 38.9 


15 23.0 
15 18.2 
15 13.6 
I5 9.1 
15 49 
I5 1.0 
14 57-5 
14 $4-5 
14 52.0 
14 50.1 
14 48.8 
14 48.2 
14 48.3 


14 49.2 
14 50.7 
14 53.0 
14 §6.0 


14 59.7 
15 4.1 
15 9.1 
1§ 14.6 
1§ 20.6 
15 27.0 
15 33-6 
1§ 40.3 
15 47.1 


56 21.5 


56 4.1 
55 47-1 
55 30-7 
55 15.2 
55 09 
54 48.1 
54 37-0 
54 27:9 
54 20.8 
54 16.0 
54 13-9 
54 14.3 
54 17-4 
54 23.0 
54 31.3 
54 42.4 


54 56.0 
§5 12.1 
55 30.4 
55 59-7 
56 12.8 
56 36.3 
57 0.6 
57 25-2 
57 §0.2 


- 
wn 


533 


Bright 
Limbs. 


ZAAA ALAR AAA AAA 


nn wm 


= 
_ 
H 


IT. 


~ 


bd 
- 
z 
52) 


TI.N.S 
II.N. 
II.N. 
II.N. 
II.N. 
IT.N. 


II.N. 
II.N. 
II.N. 
IT.N. 


II.N. 
II.N. 
II.N. 
II.N. 


II.N. 
ILN. 
II.N. 
IT.N. 


II.N. 
ID.N. 
II.N. 
II.N. 


Il. §$ 


e 
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MOON-CULMINATIONS, 19138. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 





Date. 





Reand 
e 

<< 
w= 


00D O MON NTZAAAN AHL hw HH = 


eaorqraqraqrqrarqranrqrearqrqraqraqraqraraqraqraqranm qrar 


Ld 





Culmination. 





Mean 
Time of 
Transit. 





hm s 

4 41 23.40 
§ 13 13.86 
5 45 57-45 
6 19 15.12 
6 52 44.00 
726 1.27 
7 58 46.46 
8 30 43.82 


9 143-47 
9 31 41.46 
10 0 38.99 
10 28 41.26 


10 §5 56.18 
II 22 33.54 


It 48 44.06 
12 14 38.82 


12 40 28.88 
13 6 24.90 
13 32 36.84 
13 59 13-53 
14 26 22.26 
14 54 8.29 
I§ 22 34.21 
15 51 39.36 
16 21 19.42 
16 §1 26.37 
17 21 48.77 
17 §2 12.83 
18 22 23.67 
18 52 6.93 
IQ 21 10.23 
IQ 49 24.16 


21 56 37.28 
22 19 34.89 
22 41 56.92 
23 3 51-19 
23 25 25.88 


23 46 49.52 
QO 8 10.75 


O 29 38.44 
O 51 21.69 










Diff. 


156.54 
161.66 
165.35 
167.25 
167.23 
165.36 
1615.95 
157-44 
1§2.42 
147.26 
142.39 
138.10 


134.53 
131.84 
130.07 
129.21 


129.27 
130.20 
131.92 
134.31 


137-23 
140.49 
143.83 
146.97 


149.59 
1§1.40 
1§2.13 
151.66 


149.94 
147.10 
143-34 
138.92 
134.16 
129.34 
124.66 
120.34 


116.50 
113.22 
110.57 
108.59 
107.30 
106.75 
106.93 
107.83 


109.52 


Geocentric 
Declination 


27 39 19.7 
28 12 44.7 


26 52 45.7} 
25 35 53.0| 
4 0 4.0 + 
22 7 36.9 
20 051.0 
17 42 0.0 


15 13 9.3 |+ 
12 36 13.7 

9 52 56.9 
7 452-7 
4 13 26.7 |+ 
I 19 57-4 | 
I 34 20.6| 
4 28 14.6| 
7 20 30.4 l 


[Eph x3) 











Sid. 
Time 


65.72 
64.56 
63.51 
62.62 
61.90 
61.36 
61.01 
60.88 
60.96 





Geocen- 





1§ 47-1 | 
1§ 53-7 | 


15 59.9 | 58 37.2 
16 §.7' 58 58.3 
16 10.8 | 


16 15.2, 


16 18.7, 
16 21.3! 


16 23.0 
16 23.8 
16 23.6 
16 22.7 


16 20.9 
16 18.5 
16 15.6 
16 12.1 


16 8.3 
16 4.3 
16 O.1 
15 55-7 
15 51.3 
15 46.8 
15 42.3 
15 37.8 
15 33-4 
1§ 29.1 
1§ 24.8 
15 20.6 
1§ 16.5 
1§ 12.5 
15 8.6 
15 49 
15 1.5 
14 58.2 
14 55-3 
14 52.7 
14 §0.5 
14 48.7 
14 47-4 
14 46.6 
14 46.3 
14 46.7 
14 47-7 


61.25 | 14 49.3 
61.761 14 51.7 





Equa- 
toria 





§7 §0.2 
58 14.3 


59 17.0 
59 33.0 
59 46.1 
59 55-7 


Prt et pt ee et ee eee ee ee et et et ee et et et et 
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oe 
— 


) 
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g Sid. 
8 Diff. Diff. .. | Diff. | Time . 
S| Mean |forr} 4 Right for 1 | Geocentric | for: | of _ | Gcocen- tonal 
@ | Time of | Hour ee | Hour eclinatio Hour |Semid. i Hori- Bright 
| it. | of Center of Center of [| Pass- Se mi ter, | zontal Limbe. 
3 Long. ° Long. . - png M ef. |Parallax 
oO ridian. 
hm m h m s g ° ’ i - Ss ’ ” , Li 
4 43-33 | t-6s6] 0 51 21.69) 109.52 7 20 30.4|+ 855.2161.76| 14 51.7/54 26.71 II.N. 


17 3-44| 1-697] 1 13 29.76| 11r.98] 10 9 §0.3| 837.0462.49| 14 54.8|54 38.0] II.N. 
5 24.12| 4.751] 1 36 12.12| r15.22] 12 54 48.9| 811.4163.43| 14 58.6(54 51.91 II.N. 


25 17 4§.52| 1.818] I 59 38.22| 119.26] 15 33 49.5} 777.2864.57/15 3.21/55 8.41 II.N. 
26 6 7.81| 1.898] 2 23 §7.38| 124.0618 5 2.5|+ 733.2165.89/15 8.2155 27.31 II.N. 
26 18 31.12/1.990] 2 49 18.38| 129.55] 20 26 21.1| 677.9167.37/ 15 14.0155 48.6] II.N. 
27 6 55-59| 2-090] 3 15 48.82| 135.611 22 35 19.8| 609.6168.96| 15 20.4/56 12.1] II.N. 
27 19 21.31| 2.1971 3 43 34-37| 142.039 24 29 14.4| $26.9] 70.61/ 15 27.3|56 37.51 II.N. 
28 7 48.32| 2.3051 4 12 37.70| 148.stH26 5 5§.0/+ 428.8172.24/15 34.7157 4.4) II.N. 
28 20 16.60| 2.407] 4 42 57.30] 154.668 27 19 41.9} 324.7173-75| 15 42-3157 32-31 LI.N. 
29 8 46.04| 2.496] 5 14 26.59| 160.044 28 9 56.4| 185.4175.03/15 50.0/58 0.71 II. S. 
29 2% 16.43| 2.565] 5 46 53.34| 164.17 28 32 §9.2/+ 43-2976.00) 15 57.7158 29.11 II. S. 

9 47-48 | 2.607] 6 20 0.26} 166.681+-28 26 36.1 |— 108.2176.58/16 5.3|5856.7] II. S. 
30 22 18.86) 2.6184 6 53 26.41| 167.35] 27 49 26.6} 263.5176.71| 16 12.4159 22.8] II. S. 
31 10 §0.19| 3.599] 7 26 49.67 | 166.23] 26 41 17.7| 417-8.76.41| 16 18.9|59 46.61 II. S. 
31 23 21.14] 2.8541 7 59 49.53|163-s1[ 25 3 7.2| $62.9175.74| 16 24.5|60 7.4 


II §1.42| 2.490] 8 32 9.47| 159.641+22 56 59.2 |— 605.9174.79 | 16 29.2 | 60 24.6 
© 20.85 | 2.4141 9 3 38.37] 155.099 20 25 §1.7| 8x2.2173.67| 16 32.8 | 60 37.8 
12 49.34] 2-334] 9 34 10.86| 150.31] 17 33 21.6] 909.4172.49| 16 35.2 | 60 46.6 
I 16.89| 2.258110 3 46.77 | 145-72] 14 23 27.0] 986.2171.35| 16 36.3 | 60 50.6 


I 

13 43-57 | 2-t90] 10 32 30.22| r4r.62F+12 0 14.6 |—1042.4 70.31 | 16 36.1 | 60 50.0] T 
2 9.49] 2.133911 © 28.24| 138.20] 7 27 48.5| 1078.6169.45| 16 34.8| 60 45.0] I 
14 34-81 | 2.090] 11 27 49.94] 135-58] 350 3.6| 1r09s.8168.79| 16 32.3 | 60 36.0] I 
2 59.70| 2.062111 54 45.53| 133-844 O 10 41.2| 1095.1168.37 | 16 28.8 | 60 23.21 I 
15 24.33 | 2.047912 21 25.68} 133.008 3 26 §2.2 |~1077.9168.18| 16 24.5|/60 7.3)1 
12 48 0.96] 133.02] 6 §9 25.3} 1045.1)68.22/ 16 19.5 | 59 48.8] I 
L[16 13.52 | 2.061113 14 41.49| 133.86] 1024 0.1] 998-3168.47| 16 13.9| 59 28.311 
Ul] 4 38-40] 2.087413 41 36.51] 135-498 13 37 §0.5| 938.0168.90/16 7.9/59 6.5) 1 
L117 3.65] 2.123414 8 53.94| 137-578-16 38 21.4|— 865.r169.48| 16 1.8|58 43.81 I 
Ul] 5 29.37 | 2.165414 36 39.93 | 140.14) 19 23 6.4] 780.5170.16| 15 55.5 |58 20.81 I 
L117 55-63| 2.212915 4 58.34/ 142.93] 21 49 49.1| 684.9170.88| 15 49.2| 57 57.8 I. 
Ul] 6 22.45 | 2.258915 33 50.29| 145.68] 23 56 24.4| 579.5171.58| 15 43-1| 57 35-31 L. 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


° 


8 
rarer arar ardr qrqn qraqarqrar 


L,§.18 49.80| 2.298716 3 13.58] 148.128-25 41 2.5 |— 465.6172.18| 15 37.1157 13.5 
Ul 7:17.57 | 2.328] 16 33 2.68| 149.949 27 2:12.1| 345.2172.62(15 31.4] 56 52.5 
Lig 45.62) 2.345117 3 8.83| 150.91] 27 58 48.1| 220.4172.83/ 15 26.0| 56 32.6 
Ul] 8 13.77 | 2.344117 33 20.62 | 150.86] 28 30 16.0|—  94.1172.79| 15 20.9| 56 13.8 
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11 | LJ 20 41.80) 2.324118 3 25.09| 149.691-28 36 34.7|+ 30.7172.46/ 15 16.1155 56.3 
121U] 9 9.48| 2.287118 33 8.97| 147-44) 28 18 18.3] 152.2]71.85| 15 11.6) 55 39-9 
12| LJ 21 36.62| 2.234]19 2 20.14] 144.28] 27 36 33.2| 265.0171.01|15 7.5|55 24.9 
131U 
13 | L.] 22 28.65 | 2.097] 19 58 27.13| 136.00f-25 9 10.7|+ 465.2168.82/15 0.4| 54 58.5 
14| U} 10 53.36| 2.021] 20 25 11.83] 131.43] 23 27 31.9] 549-4167.58 | 14 57.2| 54 46.9 
14| L] 23 17.15] 1.945]20 51 1.52| 126.88] 21 30 8.1] 622.7166.35 | 14 54.4154 36.7 
15 | U].x1 40.05 | 1.873921 35 $7-75| 122-58] 19 19 9.1] 685.3165.15| 14 51.91 54 27.6 
16] L] 0 2.13] 1.807]22 40 4.05] 118.58F-16 56 40.8 |+ 737.7]64.06| 14 49.8) 54 19.7 
{Eph 13] 


10 3.05| 2.169], 19 30 48.57 | 140.38] 26 32 §2.9| 370.1969.98/15 3.8/55 11.1 
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MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


Date. 





Aug. 16 


Culmination. 


Paraqraqraraqraqrqraraqrarqrar qraqr qrar qrar qrar qrar 


O 2.13 
12 23.45 
O 44.14 
13 4.29 
I 24.04 
13 43-50 
2 2.82 
14 22.12 


2 41-55 
15 1.23 
3 21.32 
15 41.95 
4 3.27 
16 25.42 
4 48.52 
17 12.69 
5 38.00 
18 4.49 
6 32.14 
Ig 0.85 
7 30.45 
20 0.7! 
8 31.32 
21 1.99 
9 32.41 
22 2.33 
10 31.59 
23 0.10 
11 27.84 
23 54.86 
12 21.26 
O 47.18 
13 12.78 
I 38.21 
14 3.64 
2 29.23 
14 55.11 
3 21.39 
15 48.16 
4 15-43 
16 43.19 
5 11.36 
17 39.81 
6 8.36 


18 36.80 | 2.359 





23 52 55.08 
O 14 14.69 


O 35 41.61 
0 57 24.27 
I 19 31.14 
I 42 10.82 


2 § 31.85 
2 29 42.59 
2 54 50.74 
321 2.90 


3 48 23.92 
4 16 55-93 
4 46 37.62 
5 17 23-30 
5 49 2.73 
6 21 21.38 
654 1.65 
7 26 44.76 
7 59 13.00 
8 31 11.66 
Q 2 30.42 
933 3.81 
IO 2 50.95 
TO 31 54-93 
II 021.80 
Ir 28 19.64 


II §5 57-79 
12 23 26.14 
12 50 54:54 
13 18 32.29 
13 46 27.64 
14 14 47.26 
14 43 35.68 
15 12 54.75 
15 42 43.21 
16 12 56.40 
16 43 26.31 
17 14 2.21 


17 44 31.57 


Diff. 
for x 
How 
of 
Long. 


See a ee |”! Oe 


s 
118.58 
IIS§.05 
112.32 
109.76 
108.05 
106.97 
106.56 
106.83 


107.79 
109.46 
r11x.81 
114.91 
128.71 
123.19 
128,27 
133.83 
139.70 
145.61 
1§1.25 
156.22 
160.14 
162.712 
163.72 
163.19 
161.3% 
158.33 
154.7% 
150.83 


147.07 
143.69 
140.90 
138.87 


137.63 
137.23 
137.63 
138.77 
140.54 
142.79 
145.30 
147.85 
150.15 
1§2.93 
I§2.90 
152.90 


151.80 


Geocentric 
Declination 


of 
Center. 


16 56 40.8 
14 24 41.9 
1145 3-3 
8 59 27.1 
6 9 27.7 
3 16 32.8 
022 5.6 
2 32 34-5 
526 9.4 
8 17 20.4 
Il 445.2 
13 46 56.1 
16 22 17.0 
18 49 1.3 
21 § 89 
23 8 25.7 
24 §6 23.7 
26 26 22.2 
27 35 33-9 
28 21 13.3 
28 40 49.2 
28 32 18.1 
27 54 19.8 
26 46 27.8 
25 9 14.8 
23 412.5 
20 33 44-7 
17 40 $7.1 
14 29 25.6 
Ir 3 5.6 
726 2.4 
3 42 23.4 
Oo 348.0 
3 48 35.8 
7 28 15.0 
10 59 13.4 
14 18 13.2 
17 22 11.3 
20 8 21.0 
22 34 14.0 
4 37 43.6 
2617 7.1 


27 31 12.7 
28 19 20.5 


8 41 27.0\— 46.1 
{Eph 13] 
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MOON-CULMINATIONS, 1913. O37 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 




















g Sid. 
9 Diff. Diff. | Time Equa- 
| M f Right Geocentric f £ Geocen- 
Dat. | § Time of | Hour] Ascension Declination | Hour ISemid.| <7, | Hori. | Bright 
4 Transit. wie Center Center tots. in, g Me ameter. | ,20ntal 
3) ri 
h mm m h m 8 o e oe of ry a, ae a, ae 
Sept. 7/ L]18 36.80] 2.359]17 44 31.57 28 41 27.0\— 46.1973.18| 15 24.0/56 25.311. N.S. 
8) U} 7 4-91| 2.323118 14 41.26 149.63] 28 38 4.1|+ 79.2172.62|15 17.9|56 3.0] I. S. 
8| L119 32.49| 2.2914 18 44 19.04} 146.50] 28 10 15.7| 197.6971.81 1 15 12.4155 42.5101. S. 
9| Uf 7 59.37 | 2-207] 19 13 14.55 | 142.63] 27 19 33.6) 307.7170.78/15 7.3/55 24.01 I. S. 
9 | LJ20 25.42 | 2.134] 19 41 20.22 | 138.25}-26 7 48.8|+ 408.0169.61|15 2.8|55 7.591. S. 
10| UF 8 50.57| 2.057120 8 31.56| 133.611 2437 4.0| 497-7168.36| 14 58.9| 54 53.0] I. S. 
10 | L,f'21 14.79| 1.980] 20 34 46.94| 128.96] 22 49 27.5| 576.7167.09| 14 55.4154 40.3) I. S. 
11| Uf 9 38.10| r.905f21 0 7-49 | 124.491 2047 6.9| 645.0165.84| 14 52.41/54 29.41 1. S. 
11} Lf22 0.55 | 1.837121 24 36.25 | 120.36|-18 32 6.1/+ 703.4164.67 | 14 50.0| 54 20.41 I. S. 
12| Ufo 22.21 | 1.775} 21 48 18.02| 116.68] 16 6 22.1| 752.4]63.61| 14 47.9|54 12.8] I. S. 
12| L, 22 43.19| 1.723422 11 18.59| 113.51] 13 31 44.9| 792-4162.69| 14 46.3|54 6.9] I. S. 
13| Ufi11 3.60] 1.680] 22 33 44.60| 110.93 10 49 57.3| 824-2]61.93/ 14.45.1154 2.611. Ss. 
13 | LJ 23 23.55 | 1.647] 22 55 43.07| 108.95 8 2 35.3 /+ 848.21 61.34 | 14 44.3/ 53 59.7] L. S. 
14| Ufir1 43.16| 1-624] 23 17 21.38] 107.56] 5 11 9.6| 864.8160.94| 14 43.9153 58.211. . S. 
15| LJ 0 2.56] 1.612] 23 38 47.06| 106.83f- 217 6.8} 874.4160.721 14 43.9153 58.117.1I.N.S. 
15 | Uf.12 21.88] .6r0] © © 7.70] 106.73}+ 0 38 9.0| 877.1160.70| 14 44.2/53 59.3] II.N. 
16| L§ 041.25] 1.619] © 21 31.06| 107.271 3 33 15.3 |+ 872.9960.87| 14 44.9154 1.9) II.N. 
16| U}13 0.79| 1.639] 043 4.87| 108.47] 6 2648.5| 861.5161.23|14 46.0|54 5.9] II.N. 
17| L] 1 20.63| 1.670] 1 4 56.93| 110.32] 9 17 23.0) 843.9161.79| 14 47.5|54 11.4] II.N. 
17 | U9 13 40.91 | rer) 1 27 15.04] 112.82] 12 329.4! 826.7162.54| 14 49.5|54 18.5] II.N. 
18) LJ 2 1.74| 1.763] 1 50 6.92) 115.95 1+14 43 32.5 |+ 782.31 63.45 | 14 51-8|54 27.2] LII.N. 
18 | Uf'14 23.26/ 1.825} 2 13 40.03] 119.68] 17 15 49.3| 738.9164.54| 14 54.7154 37-61 II.N. 
19| L.| 2 45.59| 1.897] 238 1.36] 123.971 19 38 29.0| 685.9165.75 | 14 58.0154 49.7] II.N. 
19| Uf15 8.81) 1.976) 3 3 17.04] 128.71] 21 49 30.4| 622.4967.08|15 1.8155 3.81 II.N. 
20| L] 3 33.02/| 2.060] 3 29 31.83] 133.79 +23 46 42.6|+ 547.6168.47\15 6.1155 19.7) II.N. 
20 | U 15 58.26) 2.147] 3 56 48.62] 139.02] 25 27 47.0, 461.1169.87| 15 11.0]55 37.6] II.N. 
21] LE 4 24.53| 2.2321 425 7-60] 144.13] 26 50 18.9| 362.3] 71.22/15 16.5(55 57-6] II.N. 
at | U]16 §1.79| 2.310] 4 54 25.81 | 148.83) 27 51 53-.9| 251.6172.43/ 15 22.4|56 19.4] LI.N. 
22] LJ} § 19.92| 2.377] 5 24 36.67 | 152.84[1+28 30 15.4 (+ 130.2173.45|15 28.8]5642.91 II.N. 
22| U417 48 76/ 2.4271 § 55 29.94| 155.85] 28 43 23.8/— 0.3474.21| 15 35.7157 8.1] LI.N.S. 
23| L] 6 18.09! 2.457] 6 26 52.50] 157.699 28 29 47.1| 136.8174.66| 15 42.9157 34.71 II. S. 
23 | U]18 47.65 | 2.466] 6 58 29.35 | 158.23] 27 48 29.8| 276.4174.79|15 50.4'58 2.31 II. S. 
24| L,] 7 17.20] 2.4841 7 30 5.26] 57.551+26 39 19.0|- 415.01 74.60| 15 58.1158 30.4) II. S. 
24| U]19 46.50| 2.426] 8 1 26.41| 155.81] 25 247.6} 549.1174.14/16 5.7\5858.41 II. S. 
25| Lf 8 15.37| 2.385] 8 32 21.82| 153.318 23. 012.1] 675.2173.49| 16 13.2!59 25.9] II. S. 
25 | U] 20 43.69] 2.335] 9 2 44.12| 150.36] 20 33 28.5| 790.0172.71| 16 20.3159 52.0] II. S. 
26| L] 9 15.41] 2.284] 9 32 30.01 | 147-29117 45 6.2 |~ 891.2171.90/ 16 26.81/60 16.0] II. S. 
26 | Uf21 38.53| 2.23610 1 39.87] 144.40] 14.38 1.2| 976.9171.13| 16 32.616037.41 II. S. 
27| L,J10 5.11 | 2.195] 10 30 17.30| 141.93] 11 15 30.5| 1045.3170.47| 16 37.4/6054.71 II. S§ 
27 | U]22 31.25 | 2.164] 10 58 28.38| 140.04] 741 7.2| 1095-4169.96|1641.0,61 7.9] II. S, 
28 | L,] 10 57.09} 2.144] 11 26 21.03] 138.87 3 58 36.0|-1126.5169.64| 16 43.3161 16.41 II. S. 
28 | U]23 22.77| 2.1387 11 §4 4.30] 138.49f+ O 11 49.9] 1137-8169.52 | 16 44.2 |61 19.7 
a9 | [fxr 48.45 | 2.14512 21 47.76| 138.01F- 3 35 13.3| 1229.3969.63 | 16 43.7| 61 17.6 
30| UF] o 14.29 | 2.165] 12 49 40.95 | 140.09] 7 18 34.1| 1100.9] 69.95 | 16 41.7/61 10.3 
30] L412 40.45 | 2.196113 17 §2.85] 141.99} 10 54 16.2 |-1052.9 70.45 | 16 38.3 | 60 57.8 
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MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 


& 

3 Mean 
Date. | & J Time of 

E Transit. 

3) 

h m 
Sept.30; L,|.12 40.45 
Oct. 1|/U] 1 7.04 

1} L413 34-17 
2|U} 2 1.90 
2} L|14 30.22 
3|U} 2 59.07 
3| Lbrs 28.32 
4|U] 357.79 
4| L [16 27.25 
5|U] 456.44 
5 | L417 25.12 
6| UT 5 53-07 
6| L§18 20.14 
71 U] 6 46.21 
7| Lig 11.26 
8|U] 7 35.29 
8| LJ 19 58.35 
9|U] 8 20.52 
9| L | 20 41.92 
10|U1 9 2.65 
10| L.J2r 22.84 
11|U] 9 42.63 
ur] Lf22 2.14 
12, U 10 21.51 
12 | L,}.22 40.86 
13) U]ir 0.34 
13 | L, | 23 20.07 
14,U II 40.17 
15|L] 0 0.78 
15 | U}.12 22.01 
16 | O 43.98 
16 13 6.79 
17; L] 130.51 
17 | U}'13 55.19 
18; L,] 2 20.84 
18 | U 414 47.41 
19| LJ 3 14.81 
19| Ufrs5 42.89 
20| L] 4 11.44 
20'U 16 40.24 
21| LI 5 9.06 
21 | U4 17 37.66 
22|L] 6 5.88 
22 | U4 18 33.58 
23) L417 0.70 


1317 52.85 
13 46 31.19 
1415 41.86| 147.35 
14 45 28.20| 150.37 


I§ 15 50.25 | 153.24 
15 46 44.26) 155.64 
1618 2.59] 157.25 
16 49 33.94 | 157.78 
17 21 4.41 | 157.08 
17 52 18.82} xss5.11 
18 23 2.45 | 151.97 
18 53 2.47 | 147.88 


19 22 9.19} 543.13 
19 50 16.48 | 138.04 
20 17 21.76 | 132.86 
20 43 25.65 | 127.83 
21 8 31.26) 123.27 
21 32 43.61 | 118.98 
21 56 8.98) 115.36 
22 18 54.48 | 112.34 
22 41 7.70| 109.97 
23. 2 56.47 | 108.28 
23 24 28.68 | 107.21 
23 45 52.26! 106.83 

QO 7 15.14, 107.10 

O 28 45.20 | 108.02 

O §0 30.29 ! 109.60 


112 38.10 | 111.81 


I 35 16.27 | 114.65 
1 58 32.06, 118.07 
2 22 32.24; 122.04 
2 47 22.72 | 126.44 


313 O14 131.17 
3 39 §1.30 | 136.04 
4 7 32.65 ! 140.82 
436 9.60) 145.25 


5 5 36.39 | 149.07 
5 35 43-83 | 152.00 
6 6 20.02)| 153.84 
6 37 I1.13 | 154.48 
7 8 2.91)| 153.95 
7 38 42.18 | 152.42 
8 8 58.06 
8 38 42.98 


9 7 52-93 





ISO.I1 
147-31 





144.34 








14 18 28.7 
17 27 32.3| 901.6 
2018 3.4 
2247 0.6\- 
24 §1 51.3 

26 30 38.3 
2742 6.4 
8 25 45-9 
28 41 53.8 |- 
28 31 29.9 |+ 
2756 8.9 


17 42 25.0 
I5 13 46.2 
12 37 0.3 


9 53 42.5 
7 5 21.0 
4 13 19.8 
1 18 59.8 
I 36 17.8 
4 31 11.6 


7 24 16.0 
1014 LI 


24, 23 15.2 
25 57 10.3 
27 Il 25.1 
28 3 49-4 )* 
28 32 30.4 
28 35 59.8 
28 13 22.7 
27 24 21.2}- 
26 9 16.7 
2429 6.0 
22 25 19.4 
19 59 5£.7 (- 777.9 

[Eph 13] 











16 38.3 | 60 57.8 
16 33.6! 60 40.6 
16 27.7 | 60 19.3 
16 21.0| §9 54.6 
16 13.6| 59 27.5 
16 5.8158 58.7 
15 57-7] 58 28.8 
15 49.5157 58.7 


15.41.4157 29.1 
1§ 33-6157 0.6 
1§ 26.2 | §6 33.4 
15 19.3156 8.1 


15 13-0| §5 44-9 
15 7-3! 55 24.0 
1§ 2.3155 5-6 
14 57-9 | 54 49.5 


14 54.2 | 54 35-9 
14 §1.1 | §4 24.7 
14 48.7! 54 15.7 
14 46.9/54 9.0 
14 45.6|54 4.3 
14 44.9'54 1.6 
14 44.6| 54 0.7 
14 44.8) 54 1.4 
14 45.5154 3.8 
14 46.5154 7.6 
14 47.9 | 54 12.7 
14 49.61 §4 19.1 
14 51.7 | 54 26.7 
14 54.1 | 54 35-4 
14 56.7 | 54 45-2 
14 59.7 | 54 56.0 


15 3.0!55 8.1 
15 6.6/55 21.4 
1§ 10.5|55 35-7 
1§ 14.7155 51-3 
1§ 19.3|/56 8.0 
15 24.2 | 56 26.0 
15 29.456 45.1 
15 34-9157 5-3 
15 40.7 /57 26.6 
15 46.7 |57 48.7 
15 §2.9/58 11.3 
1§ 59.1 | 58 34.2 


16 5.3158 57.0 
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MOON-CULMINATIONS, 19138. 539 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 
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|. 
g 
fe} Diff Equa- 
| Ot xu Right f Geocentric torial ; 
Date. | Time of Hour Ascension Hour Deckuvation : Hori- Bright 
E Transit. ne Center. vote. Center ng Me-| ameter. prontal 
oO 
hm | ia him s s oro co” 

Oct. 23| L] 7 0.70, 2.235f 9 7 §2.93| 144.349+19 59 51.7 5857.01 II. S. 
23 | Ufiig 27.24 | 2.187] 9 36 27.57, r4t-47] 17 14 58.7 .9170.48'16 11.4/59 19.1] II. S. 
24| Lf 7 53-23 2-146910 4 29.61 | 138.969 1413.11.51 946.7 69.79 16 7.1/59 40.1] II. S. 
24 | Uf20 18.77, 2.113] 10 32 4.47| 136.96] 10 57 13.9| 1010.4]69.24 | 16 22.3|59 59.44 II. S. 
25| L,] 8 43.98 | 2.091] 10 59 19.44| 135.66}+ 7 30 0.7 -rosg.1 68,87 | 16 27.0\6016.5] II. S. 
25| Uf21 9.00! 2.082] 11 26 23.28] 135-12] 3 54 37-6! 1091.9]68.70/ 16 30.9/60 30.6] II. S. 
26| L,] 9 34.00) 2.087}. 11 53 25.70| 135-429 © 14 20.7 1107.9168.75 | 16 33.8/60 41.2] II. S. 
26 | Uf 2x 59.14) 2.106]. 12 20 36.77 | 136.s6F- 3 27 22.2; 1106.1 69.02 | 16 35.6;6047.9) II. S. 
27 | Lf. 10 24.60! 2.13812 48 6.55! 138-531- 7 6 54.4 |-1085.9169.51 | 16 36.2/6050.21 II. S. 
27 | Ufi22 50.53 | 2.184913 16 4.61 | r4t.25] 10 40 29.2| 1046.51 70.19| 16 35.6'6047.9] II. S. 
28 | Liir 17.06] 2.240] 13 44 39.24| 144.63] 14 4.13.9| 987-7171.04| 16 33.7 | 60 40.9 
28 | U 423 44.31 | 2.303414 13 56.87 | 148.39] 17 14 14.9| 909.3171.99 | 16 30.5 | 60 29.4 
29 | L,f'12 12.33; 2.368]14 44 1.04] 152.3tf-20 6 44.1 |- 822.5] 72.98 | 16 26.2 | 60 13.6 
30| U} 0 41.12) 2.430] 15 14 51.59] 156.04] 22 38 7.4| 698.7173.92 | 16 20.9| 59 54.0 
30 | 1, $13 10.60/ 2.482 15 46 23.89| 159.19] 24 45 16.3| $70.7174.72| 16 14.7159 31.211. N. 
31/U 1 40.63 | 2.518 16 18 28.48} 161.371 26 25 40.0| 431.8175.27|16 7.7/59 5.711. N. 
31 | L. 14 10.96 | 2.532] 16 50 §1.50| 162.23 1-27 37 36.1 |— 286.8175.51|16 03/58 38.411. N. 

Nov. 1] UF 2 41.31 | 2.521117 23 15.74| 161-56] 28 20 18.4 |— 140.4175.39/15 52.5|58 10.010. N. 

1] Lr5 11.37 | 2.488]17 55 22.65 | 159.34] 2834 0.2|+ 2.6174.88/15 44.7/57 41.311. N. 
2|U] 3 40.85 | 2.425] 18 26 54.41| 158-73] 28 19 49.2| 137.7174.04|15 37.0/57 12.911. N. 
2} L,]16 9.49| 2.346] 18 57 35.87| 151-02}-27 39 38.1|+ 262.0] 72.91 | 15 29.5156 45.3) I. S. 
31} U] 4 37.11 | 2.256] 19 27 16.05 | 145.58] 26 35 50.4| 373-6171.55] 15 22.3| 56 19.2] L. S. 
3| L417 3.61 | 2.160] 19 55 48.48] 139-791 25 11 6.0] 471.5170.08| 15 15.7155 54.8] L. S. 
4) U] 5 28.94| 2.063] 20 23 11.08| 133.99] 23 28 9.0] 555.8168.57|15 9.6155 32.6) 1. S. 
4| L9t7 53.14) 1.974] 20 49 25.41 | 128.4521 29 36.5 |+ 627.5167.09/15 4.2|/55 12.8] I. 5. 
5| U] 6 16.28 | 1.887] 21 14 35.86] 123.36] 19 17 55.7| 687.5]65.71 | 14 59.5154 55-5] L. S. 
5| L918 38.47 | 1.812] 21 38 48.77| 118.89] 1655 18.0] 737.2164.46| 14 55.5} 54 40.8] I. S. 
6| Uf 6 59.821 1-749] 22 2 11.83] 118.06] 14 23 40.1| 777-7]63.38] 14 52.3 | 54 28.9] I. S. 
6| L.[ 19 20.49‘ 1.698] 22 24 53.28| 111.979-11 44 46.0|+ 810.0] 62.47 | 14 49.7| 54 19.6] L. S. 
71U 7 40.60! 1.658 22 47 1.84|109.s9] 9 O 7.5| 835.2161.75| 14 47.9| 54 12.9] I. S. 
7| L]20 0.32, 1.630323 8 46.28] 107.94] 611 8.3| 853.6]61.25| 14 46.8/54 8.8] I. S. 
8|Ul 8 19.78 1.615 23 30 15.37| 107.02] 319 5.8] 865.8160.95| 14 46.3|54 7.1] I. S. 
8| Lf 20 39.13: 1.612423 51 37.82 | 106.844 0 25 14.5 |+ 871.7 160.86 | 14 46.5|/54 7.71 1. S. 
9/U 8 58.51 1.621 O13 2.26] 107.35/+ 229 11.0] 871.5160.98| 14 47.3| 54 10.59 1. S. 
9| L.J21 18.07! 1.640] 0 34 37.20| 108.57] 5 22 53.8] 864.5161.30| 14 48.6| 54 15.3) L. S. 
10/U 9 37.94 1.674 © 56 31.08] t10.51] 814 32.4| 850.6161.82| 14 50.4] 54 21.9} I. S. 
10| L§21 58.26 1.716] 1 18 52.18) 113.11 Bit 2 38.1 |\+ 828.9 62.53 | 14 52.6| 54 30.0] I. 5. 
Ufo 19.17! 1.770] 1 41 48.52 13 45 32.3| 798.6] 63.43 | 14 55.2| 54 39.61 I. S. 
L,] 22 40.80| 1.835] 2 5 27.72 16 21 26.6| 758.8164.49| 14 58.2/54 50.411. N.S. 
Ui 3.24) 1.908] 2 29 56.57 18 48 20.5! 708.4165.67/15 1.3/55 2.1]1. N.S. 
L,] 23 26.61 | 1.988] 2 55 20.80 21 4 1.6,+ 646.5166.96/15 4.7155 14.611. N. 
U1 50.97 | 2.072] 3 21 44.34 23 6 7.6 572.4168.30/15 8.4/55 28.01 7.II.N. 
L] 0 16.34| 2.156] 3.49 8.77 2452 9.0| 48s.7]69.63/ 15 12.2|55 41.8 .N. 
U] 12 42.69 | 2.2369 4 17 32.65 26 19 35.0| 386.5] 70.87/15 16.1/55 56.1) II.N 
L] 1 9.95! 2.306] 4 46 50.92 27 26 0.7|+ 275.9}71.96 5610.8f II.N. 


040 


MOON-CULMINATIONS, 1913. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 





Date. 





Nov. 15 


| Culmination. 


rarqrarqraqrqrarqrearqraqrqraqrqrarqrarqrarqranre 


-9 8 


h m 


13 37-96! 2.36 


2 6.53 
14 35-4! 
3 4-34 
15 33.06 


4 1.35 
16 29.06 


4 50.10 


17 22.43 
5 48.08 
18 13.15 
6 37.73 
19 1.98 
7 26.06 
19 50.14 
8 14.40 


20 39.03 
9 4.18 
21 30.02 
9 56.67 


22 24.21 
IO 52.66 
23 21.96 
II 51.96 

O 22.44 
12 53.08 

I 23.55 
13 53-52 


2.397 
2.412 


2.405 
2.378 
2.335 
2.282 


2.223 


2.165 


2.523 
2.467 


2 22.69 | 2.391 


14 50.83 
3 17.82 
1§ 43-58 
4 8.14 
16 31.57 
4 53-98 


2.298 


17 15.§0| 1.760 


5 36.27 
17 56.45 
6 16.21 
18 35.68 


6 55.03 
19 14.41 
7 33-98 
19 53.88 


UL 8 14.26 


1.705 
1.662 





154.97 
154-55 


7 20 12.35 
7 SO 32-93 
8 20 18.45 
8 49 23.28 


9 17 45-69 
9 45 27.56| 136.92 
10 12 33-68 | 134.20 
10 39 10.99 | 132.14 
Il § 28.24| 130.86 
Il 31 35-17 | 130.44 
Il 57 42.28! 130.90 
12 24 0.33 | 132.97 


12 50 40.12 | 134.S1 
13 17 51.92 | 137.38 
13 45 44.92 | t4r.ss 
14 14 26.63 | 145.65 


1§2.93 
150.36 
147.15 
143.64 


140.13 








16 17 §5.91 | 161.67 


16 50 27.58 





17 55 41.28 | 161.64 
18 27 42.57 158.31 


18 58 55.74) 153.67 
19 29 7.30! 148.14 
19 58 8.91! 142.11 
20 25 57-27 | 135.98 


20 §2 33. 28 130.20 
21318 1. 23, 124.66 


21 42 27.59 | 119.86 
22 6 0.43 | 135. 75 


22 28 48.58 | 112 “41 
22 5 1.26 | 109.84 
23 12 47. Bg | 108.07 
23 34 17.80: 107.06 


23 55 40.35 | 106.83 


O17 4.73| 107.36 
O 38 40.12 | 108.66 
I 0 35-62 | 110.73 


{ 23 0.20; 113.51 





163.34 
17 23 9.52 | 163.36 





23 31 45.0 
21 21 14.2 


13 3344 


9 50 44.6 
6 28 47.6 


+ 3 0 24.5 


O 31 38.7 
4 428.8 


735 2-9 


11 o 7.8 
14 16 19.1 
17 20 3.4 
-20 7 42.8 
22 35 42.6 
24 40 42.5 
26 19 49.7 


26 18 23.6 


24 49 26.3 
23 


1 55.4 


13 49 §3-7 


2 30 14.9 
O 23 10.3 
3 16 30.0 
6 8 33.2 
858 4.8 





— 793.6 


+ 


+ 


+ 


+ 


871.6 
936.9 
989.1 





73-22 | 15 40.7|57 26.4 
72.61 | 15 44.9|57 41.9 


71.83 
70.96 


15 49-11| 57 57-3 
15 53-3} 58 12.7 


16 20.2] 59 51.5 


16 21.5159 56.4 
16 22.1159 §8.7 
16 21.9| 59 57.8 
16 20.8) 59 53-7 


16 18.8 | 59 46.2 
16 15.8] 59 35-3 
16 12.0] 59 21.3 
16 7.3159 4.3 
16 2.0] 58 44.7 
15 56.1! 58 22.9 
15 49-7 | 57 59-7 
15 43-1 | 57 35-3 


15 36.4! 57 10.6 
15 29.6) 56 45.9 
1§ 23.1} 56 22.0 
15 16.91/55 §9.2 


15 11.1155 37.8 
15 5.8) 55 18.5 


14 §1.2| 54 24.8 
14 49.3} 54 18.1 
14 48.3154 14.2 
14 48.0| 54 13.0 
14 48.4| 54 14.5 
14 49.5 | 54 18.6 
14 51.3 | 54 25.2 
14 §3-7 154 34-2 


— 
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Date. 


i 


oo 


Oo 6 


rorcqraranqraraqrarqrqraqraqraqraqr qraeraranr qraqr aqnqcrm 


10 


10 
Ir 
11 
12 


12 
13 
14 
14 
15 
15 
16 
16 


17 
17 
18 
18 


19 
19 


21 
21 
22 
22 


23 
23 
24 
24 
25 
25 
26 
27 
a7 
28 
28 
29 
29 
30 
30 
3X 


| Culmination. 


— 


MOON-CULMINATIONS, 1918. 


AT TRANSIT OF MOON’S CENTER OVER THE MERIDIAN OF WASHINGTON. 










Diff, 

Mean for 1 

Time of | Hour 
Transit. of 

Long. 


h m m 
20 35.27 | 1.781 
8 57.05 | 1.8sx 
21 19.72 | 1.930 
9 43-40} 2.017 
22 8.14] 2.108 
10 33-99 | 2.200 
23 0.91 | 2.286 
It 28.81 | 2.361 


23 57-51 | 2.419 
12 26.77 | 2.454 
O 56.30 | 2.464 
13 25.81 | 2.449 


I 55-01 | 2.413 
14 23.67 | 2.360 
2 51.61 | 2.296 
1§ 18.75 | 2.227 


3 45.06 | 2.159 
16 10.60 | 2.098 
4 35-45 | 2-046 
16 59.75 | 2.006 
5 23.66 | 1.980 
17 47-34 1.969 
6 10.97 | 1.973 
18 34.75 | 1-992 
6 58.85 | 2.026 
19 23.43 | 2.074 
7 48.67 | 2.134 
20 14.69 | 2.203 
8 41.57 | 2.277 
21 9.35: 2.352 
9 37-99 | 2.420 
22 7.37 | 2.474 
10 37.29 | 2.508 
23 «7-47 2.517 
II 37.59 : 2.498 
O 7.33 2-453 
12 36.38 | 2.385 
I 4.§0 2.300 
13 31.55 ; 2.206 
I 57.43 . 2.108 
14 22.15 ' 2.012 
2 45.75 1.923 
15 8.33 1.842 
3 30.01 1.773 


15 50.93 1.716 


2 9 51.25 
2 34 33.66 
3 0 16.21 


327 3-35 
3 54 56.81 
4 23 54.80 
4 53 51.38 
5 24 36.20 
5 55 54-86 
6 27 30.19 
659 4.00 
7 3 19.19 
8 I 1.49 
831 0.84 
9 O11.75 
9 28 33.15 
956 7.79 
10 23. 1.34 
IO 49 21.68 
Il 1§ 18.21 
11 4% 1.21 
12 6 41.56 
I2 32 30.27 
12 58 38.26 
13 25 15.88 
13 52 32-53 
14 20 35-97 
14 49 31.56 





Y21.20 


132.96 
130.56 
128.99 
128.31 
128.56 
129.71 
131.76 
134.64 
138.25 
142.40 


146.88 


15 19 21.24 151.36 


15 50 2-70) 
16 21 28.73 
16 53 27.06 
17 25 41.15 
17 57 51.70 
18 29 38.93 | 
19 0 44.91 | 
19 30 55.38 
20 0 0.74 
20 27 56.26 
20 54 41.58 
21 20 19.80 
21 44 56.54 ' 
22 8 39.14. 
22 31 35.99 


155.44 
158.71 
160.77 
161.31 
160.17 
187-44 
153-35 
148.27 
142.58 
136.67 
130.90 
125.53 
120.69 
116.54 


113.07 
















° é a 


14 23 51.4 \+ 784.3 


16 56 47.9 
19 20 31.6 
21 32 48.0 


28 12 11.8 /+ 
28 22 24.5 - 


28 5 25.7 


2 211.1 








1514 6.3, 


18 7 35.0| 830.3 
2045 9.3 I 742.8 


23 3415, 
25 0 12.0; 


26 32 0.6; 


737 08 - 
28 13 51.5 \- 


Diff, 

for x 

Hour 
of 


Long. 


4 52 46.1 |-1026.2 
1 25 58.1 | 


8 51 50.9 — 999.4 
I2 7 50.8 ; 958.1 


28 22 7.6,+ 


28 2 22.8) 


2716 5.0 + 


26 5 25.9 
24 33 
22 42 


35 5.8 
1815 8.5 
15 44 43.5 
13 6 7.9 


1.0 


10 21 22.2 + 8 
[Eph 13] 


| 
6.3 





+ 


1039.6 
1039.8 
5 29 1.6, 1026.5 


ee 


743-4 
691.9 
628.7 


$52.6 
462.8 
359-6 
243.8 


959-2 
999-5 


9Or.9 


640.0 
$22.9 
393-5 
255.3 
112.8 

29.6 
166.7 








Sid. | 
Time Geocen- 
gel a! .. tric 
mac; Semidi- 


Pass- 


ridian. 





s cow 
14 56.7 
I5 0.2 
15 4.2 
15 8.5 
15 13.1 
15 17-9 
15 22.8 
15 27-7 
15 32-5 
15 37-1 
15 41.6 
15 45.8 


15 49-7 
15 53-2 
15 56.4 
15 59.2 
1.6 
3.8 
35 
7.0 
8.2 
9.0 
9-5 
9.8 
9-7 
9.2 
8.4 
7-1 
5-4 
3.1 
73:70!16 0.4 
74-47 | 15 57.2 
74-94 15 53-5 
75-06 | 15 49.4 
74-77 ' 15 44.8 
74-10; 15 39.9 
73.10; 15 34.8 
71.84 15 29.5 
70.42 | 15 24.2 
68.93 15 18.9 
67.43 15 13-7 
66.02.15 8.8 
64.74 15 4.3 
63.60, 15 O.1 


67.82 | 16 
68.56 | 16 
69.48 | 16 
70.52 | 16 


Equa- 
torial 
Hori- 
zontal 


ng Me- ameter. | parallax 





e oe 


54 45-3 
54 58.1 
55 12.6 


55 28.4 


55 45-3 
56 2.8 


56 20.7 
56 38.7 
56 56.3 
57 13-5 
57 29-9 
57 45-3 
57 59-5 
58 12.5 
§8 24.1 
58 34-4 
58 43.4 
§8 51.2 
58 57.6 
59 3.0 


59 7-3 
59 10.4 
59 12.4 
59 13-3 
59 12.9 
§9 11.2 
59 8.1 
59 3-4 
58 57.1 
58 48.9 
58 38.9 
58 27.1 
58 13.6 
57 58.4 
57 41-7 
57 23-7 


57 49 
56 45.5 
56 25.9 
56 6.5 
55 47-5 
55 29.5 
5§ 12.8 
54 57-7 


62.66 14 56.5 154 44.4 


TO et et ete et ee 


pa ed bet ed pom bt bd bed 
o s e e e e 


BAL 


Bright 
Lim 
S. 
S. 
S. 
5. 
N.S. 
N.S. 
N. 
N. 
ID.N. 
ID.N. 
II.N. 
IT.N. 
ILN.S. 
II. §. 
II. §&. 
It. S. 
It. §S. 
II. S§&. 
II, S&S. 
II. S. 
II. 5S. 
Il. §&. 
II. §&. 
II. S. 
II. 5S. 
II. S. 
It. S. 
II. §. 
IT. 5S. 
II. §&. 
II. S. 
II.N. 
IE.N. 
N 


NDNNNN NN 





| Mean| - <1) . 
ime | Apparent Aor Hor. 
pate, | ot | Rigi {pttfanton. Bat 
sit, Aa , | 
h m h m 8 ° a a0 ee 
Jan. ©/}22 29/17 11 33.60}-21 36 4.4) 8.0 
1/22 30/17 16 44.53] 21 50 26.8) 7.9 
2|22 32117 22 4.58] 22 4 17.2/7.8 
3 |22 33/17 27 32.90) 22 17 30.2 7.6 


Feb. 


MERCURY, 1913. 


FOR TRANSIT AT WASHINGTON. 




















4|22 35/17 33 8.76 
§ (22 36117 38 51.51 
6/22 38/17 44 40.57 
7 |22 40/17 $0 35-41 
8|22 42/17 56 35.57| 23 11 39.6) 7.2 
Q|22 44/18 2 40.63) 23 19 41.4] 7.1 
10/22 47/18 8 50.21|-23 26 40.4] 7.0 
11/22 49/18 15 3.95] 23 32 34.2/6.9 
12122 §11/18 21 21.55) 23 37 20.8] 6.9 
13/22 54118 27 42.71) 23 40 58.3] 6.8 
14/22 5618 34 7.17) 23 43 24.9/6.8 
15 |22 59/18 40 34.69\-23 44 39.0] 6.7 
16/23 111847 5.05] 23 44 39.2/6.7 
17/23 4/18 53 38.04] 23 43 24.0) 6.6 
18/23 6/19 O 13.47} 23 40 §2.0)6.6 
19/23 919 651.16) 23 37 2.2/6.5 
20/23 12/19 13 30.94|-23 31 53.6/6.5 
21 |23 15/19 20 12.66] 23 25 25.0/ 6.5 


22 30 1.0/7.5 
—22 41 45.1] 7.4 
22 §2 38.5] 7-3 
23 2 37.7|7-2 





Semidiam. 





ae 


3.0 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 


2.5 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 


22 (23 17/19 26 56.18) 23 17 35.4| 6.4 | 2.4 
23123 20|19 33 41.36) 23 8 24.0)6.4 | 2.4 
24.123 23/19 40 28.07] 22 57 49.9] 6.4 | 2.4 


—-22 45 52.4] 6.4 
22 32 30.7/ 6.3 
22 17 44.1) 6.3 
22 1 31.9} 6.3 


25 |23 26/19 47 16.19 
26 (23 29119 54 5.62 
27 |23 32/20 0 56.26 
28 |23 34/20 7 47.99 
29 |23 37/20 14 40.73] 21 43 53.7] 6.3 
30 |23 40/20 21 34.38|-21 24 48.9] 6.3 
31 |23 43/20 28 28.87, 21 4 16.9/6.3 

1 |23 46/20 35 24.13] 20 42 17.3} 6.3 

2 |23 49|20 42 20.08] 20 18 49.7/| 6.3 

3/23 52/20 49 16.66] 19 53 53.7/6.3 


4/23 55|20 56 13.80|-I9 27 29.2] 6.3 
§!23 §8/21 3.11.45) 18 59 36.0/6.3 








2.4 
2.4 
2.4 
2.4 
2.4 


2.4 
2.4 
2.4 
2.4 
2.4 


2.4 


| 2.4 


7|O 1/21 10 9.56) 18 30 13.8] 6.3 | 2.4 
8| 0 4/2117 8.05] 17 59 22.7; 6.3| 2.4 


Q9| O 7/21 24 6.88) 1727 2.8/6.3 
10| O 10/21 31 5.98|-16 53 14.3/ 6.3 
Il} 013/21 38 §.29) 16 17 57.3] 6.3 
12} 01621 45 4.72] 15 41 12.4/ 6.3 





2.4 
2.4 
2.4 
2.4 


13| O 20/21 §2 4.20, 15 3 0.4/6.4| 2.4 





14} O 23/21 59 3.63, 14 23 22.2/6.4 


15| 0 26/22 6 2.87-13 42 19.1 6.4. 
16] 0 29/22 13. 1.78'-12 59 52.7/6.5 | 


2.4 


2.4 
2.4 













































EP mia hbreneat | Es 
Oe ime; “pperent | Apparent |Hor.| 3 | 22 
ey a Tran Ascetsion, Declination |Par.| = ne 
of mae — Bb a} B. 
5 hm hm “ss In i nl ne de ii s 
0.22] Feb. 15 | 0 26/22 6 2.871-13 42 19.1) 6.4) 2.4] O.17 
0,21 16| 0 29)22 13. 1.78] 12 59 52.7} 6.5] 2-4] 0.17 
0.21 17| O 32/22 20 0.18] 1216 4.9] 6.5] 2.5 | O.17 
0.21 18| © 35/22 26 57.84] 11 30 58.2] 6.5| 2.5 | 0.17 
0.21 19| O 38/22 33 54.49! 10 44 35.7) 6.6 2.5 | 0.17 
0,20 20} O 41/22 40 49.82/— 9 57. 1.0 ve 2.5 | O.17 
0.20 21| 0 44/22 47 43.43) 9 8 18.6) 6.7/2.5 | 0.18 
0.20 22] 0 46/22 54 34.84, 8 18 33.8] 6.8! 2.6/ 0.18 
0,20 23) 049/23 1 23.501 7 27 §2.9| 6.9] 2.6/ 0.18 
0.20 24] 052/23 8 8.73} 6 36 23.3] 7.0, 2.6] 0.18 
0.19 25| © 55/23 14 49.75|-— 5 44 13.7| 7-1| 2.7 | 0.18 
0.19 26] O 58/23 21 25.66' 451 34.1| 7.2'2.7]0.18 
0.19 27| x O23 27 55.431 358 35.8 7-3 2.8] 0.19 
0.19 28| i 2/23 3417.88 3 5 31.5] 7-4, 2.8] 0.19 
0.19] Mar. 1] 1 5/23 40 31.69) 2 12 35.5| 7.6/2.9] O19 
0.19 2| I 7/23 46 35.43—- 120 3.0 7.7|2.9|0.20 
0.18 3] I 9/23 52 27.53/— 0 28 10.9] 7.9] 3-0} 0.20 
0.18 4|/ 1102358 6. O 22 42.8} 8.0; 3.0] 0.20 
0.18 5| 112 I 12 19.5] 8.2] 3.1 | 0.21 
0.18 6| 113 2 0 20.2| 8.5/3.2] 0.21 
0.18 7| 1 14 2 46 25.7| 8.7' 3.3 | 0.22 
0.18 8] 1 15 3 30 16.8] 8.9) 3.4/1 0.23 
0.18 9} 115 4 11 34.7] 9.2/ 3.§ | 0.23 
0.18 1Oo/ 11 450 1.2] 9.5|3.6)0.24 
0.18 11] 114 5 25 19.2| 9.8) 3.7 | 0.25 
0.17 12] 113 § 57 12.6)10.1' 3.8 | 0.26 
0.17 13) 11 6 25 26.7/10.4] 3.9 | 0.26 
0.17 14| 1 6 49 48.5/10.7| 4.01 0.27 
0.17 15| 1 710 6.4/11.01 4.2 | 0.28 
0.17 16] 1 7 26 10.7/11.4| 4.3 | 0.29 
0.17 17| 1 7 37 53-8|11.8] 4.4 | 0.30 
0.17 18] 0 56 7 4§ 10.5]/12.1) 4.6 | 0.31 
0.17 19| O §2 7 47 58.7|12.4! 4.7 | 0.32 
0.17 20| O 47| O 37 20.48 7 46 19.2/12.8) 4.8 | 0.33 
O.17 21] O 42] O 35 59.72; 7 40 16.4|13.1] 5.0| 0.34 
0.17 22| 0 36; 0 34 eal 7 29 §8.6/13.4| 5.1 | 0.34 
0.17 23} O 30; O 32 14.07, 7 15 38.4/13.7] 5-2 | 0.35 
0.17 24} O 24; O 29 54.86, 657 32.7/14.0! 5.3 | 0.36 
0.17 25| O17| 0 27 22.39) 636 2.5]14.2] 5.4 | 0.36 
0.17 26| 0 10] 0 24 40.19, 6 11 32.8/14.4! 5.5 | 0.37 


0.17 27|0 4 
0.17 27123 57 
0.17 28 |23 50 
0.17 29 |23 44 
0.17 30 |23 37 
0.17 31 (23 31 
o.17fApr. 1 (23 24 
[Eph 13] 


O 21 51.92/+ 5 44 31.8/14.6| 5.5 | 0.37 
O19 1.25) § 15 30.3/14.7| 5-6 | 0.37 
© 16 11.77! -445 0.9/14.8 5.6 | 0.38 
013 26.861 4 13 36.7 14.9 5.6 | 0.38 
0 10 49.66| 341 50.1 14.9) 5-6 | 0.38 
Oo 8 22.96+ 3 1012.2 14.9 5.61 0.38 
o 6 9.17 + 2 39 12.1114.8: 5.6 | 0 37 


Date. 





hm 
1/23 
2/23 1 
.3 23 13 
4123 8 


Apr. 


5|23 3/23 59 57-19 


16/22 28 
17 |22 26 
18122 24 
19 |22 23 
20/22 22 
21|22 22 
22 |22 21 
23 |22 21 
24.|22 20 
25 |22 20 


26 |22 20 
27 |22 21 
28 |22 21 
29 |22 22 
30|22 22 


May 1/22 23 
2|22 24 
3/22 25 
4|22 26 
5|22 28 


622 29 
7 |22 31 
8/22 32 
9 |22 34 
10/22 36 
II |22 38 
12 |22 41 
13/22 43 
14/22 46 
15 |22 48 
16|22 51 
17/22 54 












© 0 0.38/- 
I 5.02 
2 26.48 
4 4.08 
557-11 
o 8 4.85 
O 10 26.61 
O13 1.70 
O 15 49.50 
oO 18 49.39 
O22 0.81 
O 25 23.20}+ 
O 28 56.09 
O 32 39.04 
O 36 31.64 


O 40 33-53/+ 
O 44 44.39 
049 3.96 
O 53 32.00 
058 8.32 


oO 
O 
oO 
oO 


I 2 §2.76|+ 
I 7 45-23 
I 12 45.63 


1 17 §3-93 
I 23 10.12 


I 28 34.24/+ 
I 34 6.33 
I 39 46.51 
I 45 34-90 
I 51 31.66 
I 57 36.97}+ 
2 351.03) 
2 10 14.08 
2 16 46.36 
2 23 28.13 
2 30 19.66'+ 
2 37 21.22|+ 
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I 40 46.2/14.6} 5.5 |0.37 


114 2.3/14.5/ 5.5 |0.37 
O 49 19.9114.3, 5.4 |0.36 
O 26 §1.3|14.1/ 5.4 |0.36 


O 6 45.8/13.9) 5.3 
O 10 50.2/13.7] §.2 
O 25 52.7/13.5| 5-1 
O 38 19.7/13.3| 5.0 
© 48 11.1/13.1/ 5.0 
O 55 28.0/12.9| 4.9 
I O12.6/12.6/ 4.8 


I 2 27.8)12.4) 4.7 
I 217.4/12.2| 4.6 


0 59 45-4)12.0) 4.5 
O 54 §6.0/11.7] 4.4 


O 47 53.8/11.5| 4.4 0.29 3| 0 7/452 §0.02 
O 38 43.3/IT.3] 4.3 |0.29 41012 

O 27 29.3/11.1| 4.2 |0.28 5| 0 18/§ II 49.93 
O 14 16.3}10.9] 4.1 10.28 6} 0 23/5 21 19.18 
O O51.3/I0.7] 4.1 10.27 7 

O 17 49.0]10.5| 4.0 |0.27 8 

O 36 32.6/10.3] 3.9 0.26 9 

O 56 §7.8/10.2/ 3.8 |0.26 

119 0.6/10.0| 3.8 0.25 

I 42 37.1| 9.8) 3.7 |0.25 

2 7 43-6] 9.6) 3.7 10.24 

2 34 16.3] 9.5] 3.6 (0.24 

3 211.7) 9.3] 3.5 [0.24 

3 31 26.4 9.2) 3.5 [0.23 

4 1 §6.9] 9.0) 3.4]0.23 

4 33 39.8} 8.9] 3.4 }0.22 

5 6 31.9] 8.7] 3.3 jo.22 

5 40 30.0] 8.6) 3.3 |0.22 

6 1§ 30.6) 8.5] 3.2 |o.21 21| 1 3117 28 37.90 
6 51 30.5] 8.3] 3.2 [0.21 22| 1 3417 35 37-21 
7 28 26.4) 8.2] 3.1 lo.21 23! 37/7 42 23.75 
8 614.9] 8.1) 3.1 10.21 24| 1 40|7 48 57.47 
8 44 52.4] 8.0) 3.0/0.20 25| 1 4217 §§ 18.33 
9 24 15.2| 7.9] 3-.0/0.20 26! 1 44/8 1 26.29 
IO 419.1] 7.8] 2.9 |0.20 27| 1 46/8 7 21.36 
1045 0.1| 7.7/2.9 |0.20 28} 1 48/813 3-48 
II 26 13.8] 7.6] 2.9 |0.19 29| 1 50/8 18 32.58 
12 755-4! 7.5| 2.8 |o.19 30| 1 511 8 23 48.63 
12 49 59.5] 7.4|2.8\o.19] July 1| 1 52/8 28 51.57 
13 32 20.3! 7.3! 2.8 10.19 2! x 5318 33 41.31 


0.35 
0.35 
0.34 
0.34 
0.33 
0.32 
0.32 
0.31 
0.31 


0.30 


hm/{hm_ses 


17122 54| 2 37 21.22 
18 |22 58| 2 44 33.07 


19/23 1,2 51 55-44 
20123 5'2 §9 28.54 


2123 8/3 7 12.54 


22/2312)3 15 7-53 
23 123 17/3 23 13.51 
24 |23 21) 3 31 30.41 
25 |23 26) 3 39 58.01 


26 |23 30) 3 48 35.99 


27 |23 35|3 57 23-85 | 


28 |23 40|4 6 20.91 
29 |23 45) 4 15 26.36 
30 |23 50) 4 24 39.22 


31 |23 56) 4 33 58.33 


Apparent /Hor. 
Declination .}Par. 


oe 


May 16 |22 51/2 30 19.66 |+12 49 59.5) 7-4 


13 32 20.3] 7.3 
14 14 51.9| 7.2 
14 57 26.7] 7.1 
15 39 57.8) 7.1 
+16 22 16.6) 7.0 
17 414.3] 6.9 
17 45 40.9) 6.9 
18 26 25.8/ 6.8 
19 617.9) 6.8 
+19 45 5.4/6.7 
20 22 35.9) 6.7 
20 58 36.9) 6.7 
21 32 §§.8] 6.7 
22 5 20.4/ 6.7 


+22 35 39.1) 6.7 


0.30] June 2] 0 1/4 43 22.40/ 23 3 41.2 6.7 
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23 29 17.1| 6.7 


5 219.70! 23 52 18.6] 6.7 


24 12 39.3) 6.7 
+24 30 14.8) 6.8 
2445 2.2/6.8 
2457 0.5) 6.8 
25 6 10.4) 6.9 
25 12 34.4/7.0 
+25 16 16.1] 7.0 
25 17 20.1| 7.1 
25 15 52.3) 7.2 
25 11 §9.1| 7.3 
25 5 47-41 7-4 
+24 57 24.7| 7-5 
24 46 58.6) 7.6 
24 34 36.7/ 7.7 
24 20 26.6) 7.8 
24 4 36.11 7.9 
+23 47 12.8) 8.0 
23 28 24.1) 8.1 
23 8 17.1/8.2 
22 46 59.0! 8.4 
22 24 36.6) 8.5 
+22 1 16.7|8.7 
21 37 5.8/8.8 
21 12 10.4/ 9.0 
20 46 36.7) 9.1 
20 20 30.8) 9.3 


+19 §3 58.8) 9.5 


3.1 
3.2 
3.2 
33 
3-3 
3-4 
3:5 
3°5 
3.6 





eee jo lee SS | | eS | |: Fe Yee 


0.19 
0.19 


0.18 
0.18 
0.18 
0.18 
0.18 


0.18 
0.18 
0.18 
0.18 
0.18 


0.18 
0.18 
0.18 
0.18 
0.19 


0.19 
0.19 
0.19 
0.19 
0.19 


0.20 
0.20 
0.20 
0.20 
0.20 


0.21 
0.21 
0.21 
0.21 
0.22 


0.22 
0.22 
0.22 
0.23 
0.23 


0.23 
0.24 
0.24 
0.25 
0.25 


0.25 


+19 27 6.7/9.6! 3.6: 0.26 





Tang 
& 


Aug. 


= 


OO ON A NA SW BD 


Apparent 
Right 
Ascension. 





b mj/ hm 

I 52/8 28 51.57 
I 53/8 33 41.31 
1 54| 8 38 17.72 
I 54| 8 42 40.66 
I 54/5 46 49.98 
I 54| 8 50 45.48 
I 54] 8 54 26.92 
I §3|8 57 54.07 
153/19 I 6.63 
15219 4 4.90 
15019 6 46.75 
14919 9 13.62 
1 47/9 IT 24.53 
I 45|9 13 19.11 
I 43/9 14 56.94 
9 16 17.63 
I 37/9 17 20.81 
918 6.14 
I 31/9 18 33.29 
I 27|9 18 42.02 








I 23/9 18 32.16 
11819 18 3.67 
I 1419 17 16.63 
I 9/9 16 11.30 
I 419 14 48.13 
058913 7.81 
O §2/9 If 11.29 
0 46/9 8 59.81 
© 40/9 6 34.90 
© 33;9 3 58.41 
0269 1 12.51 
O 20) 8 58 19.66 
© 13) 8 55 22.59 
oO 68 52 24.24 


3|23 59| 8 49 27.73 
4|23 52/8 46 36.31 
5 |23 45| 8 43 53-23 
6/23 39| 8 41 21.69 
7 |23 33)8 39 4.80 
8|23 27/8 37 5.49 
9 |23 21| 8 35 26.45 
10 |23 16| 8 34 10.07 


II |23 11 
12/23 7 
13 * 3 
423 018 33 27.94 /+16 4 45.3)11. 
§ 122 5718 34 29.50 +16 18 50.6/11.51 4.4 [0.30] Oct. 


8 33 18.44 
8 32 53.32 
8 32 56.13 





MERCURY, 


1913. 


FOR TRANSIT AT WASHINGTON. 








Time Apparent Apparent 
sit. 

hmijhm 5s of 

19 53 §8.8| 9.5| 3-6 /0.25 Aug. 15 (22 57} 8 34 29.50/+16 18 50. 

19 27. 6.7| 9.6) 3.6 |0.26 16/22 54 16 31 12. 
19 O 0.3) 9.8) 3.7 |0.26 17 |22 §2 16 41 39. “3| 
18 32 45.7;10.0) 3.8 |0.27 18 (22 §1 16 49 59. 2) 
18 § 28.9,10.2] 3.9 |0.27 19/22 50 1656 1.5 
17 38 15.7!10.4| 3.9 |0.28 20 |!22 5c 16 59 36.3 
17 If 12.0|10.5| 4.0]0.28 21 |22 5c 17 0 34-6| 
16 44 23.9]10.7| 4.1 (0.28 22 122 50 16 58 48.4 

16 17 57.6/10.9| 4.1 |0.29 23|22 51 16 54 I0. 
15 51 §9.5|11.1| 4.2 |0.29 24.122 §2 16 46 36.8 

+15 26 36.0|11.4) 4.3 10.30 25 |22 54) 9 IL 15.26+16 36 2 
15 1 53.5/11.6| 4.4 10.30 26 |22 56] 9 17 11.91| 16 22 25.8 
14 37 §8.7|11.3) 4.5 0.31 27 |22 58! 9 23 26.38) 16 5 47.2 
14 14 58.6|12.0) 4.6 (0.31 28/23 1| 9 29 56.45] 15 46 8.7 
13 53 0.1/12.2| 4.6 |0.32 29 |23 9 36 39.89) 15 23 34.3 
+13 32 10.3]12.4] 4.7 |0.32 30/23 7| 9 43 34-47/+14 58 10.1 

13 12 36.4/12.6) 4.8 |0.33 31 |23 10) 9 50 38.01/ 14 30 4: 


12 54 25.9|12.9] 4.9 |0.33,Sept. x |23 13 


12 37 46.0)13.1| 5.0 0.34 
12 22 44.0)13.3| 5.0 |0.34 


+12 9 27.1113.5) 5.1 10.35 
1158 2.2/13.7| §.2 10.35 
II 48 3§.6/13.9| 5.3 |0.36 
II 41 13.0/14.1} 5.3 |0.36 


II 35 59-7|14.3) 5.4 10.37 
II 32 §9.6|14.4] 5.5 0.37 


IX 32 15.5/14.61 5.5 ,0.38 
II 33 48.8/14.7) 5.6 |0.38 
II 37 38.9|14.8| 5.6 [0.38 
Il 43 43-6)14.8) 5.6 |0.38 
II 51 §8.8/14.8) 5.6 10.38 
12 2 18.2/14.8| 5.6 10.38 
12 14 33-4/14.8] 5.6 {0.38 
12 28 34.0/14.7| 5.6 (0.38 
12 44 8.0/14.6| 5.5 |0.38 


+13°«I=«21.7/54.51 5-5 |0.38 
1319 0.2/14.3{ 5.4 |0.37 
13 37 47-S(14.1| 5-4 |0.37 
13 57 7-3|13-9] 5.3 |0.36 
14 16 43.0,13.7| 5.2 |0.36 
+14 36 18.0/13.41 §.1 (0.35 
14 55 35-8|13.1| 5.0 |0.34 
1§ 14 20.4/12.8} 4.8 |0.34 
I5 32 16.6|12.5| 4.7 10.33 
15 49 9.5/12.2| 4.6 |0.32 


4.5 [0.31 
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9 57 48.45 
2|23 1610 5 3.84 
3/23 2010 12 22.41 


4/23 23/10 19 42.59/+12 13 59-4 
5 |23 2610 27 3.01} II 35 0.2 
6/23 30;10 34 22.47| 10 54 25 
7123 33/10 41 39.99] 10 12 26.7 
8 |23 36,10 48 54.76 9 29 15.3 
9 23 4o'10 56 6.14/+ 845 1.6 
10/23 43/11 3 13.64, 7 59 55.5 
11/23 46,11 10 16. 714 6.2 
12 |23 49,11 17 15.69] 627 42.0 


13 |23 52/1 24 9.85! § 40 50.6 
14 [23 55/11 30 59-30\+ 4 53 39-0; 


13 59 25.1 
13 26 23.7 
12 §1 11.2 





1§ |23 5811 37 44.05, 4 613.3, 6 
oO On 44 24.16] 3 18 39.3) 
231 2.0 


I 43 26. 1 


17 
18] O 311 50 §9.7! 
19/0 611 §7 30.83: 
20/0 812 3 57.66 055 55-8 
21%} O 10/12 10 20.39 + 0 8 34.6 
22} O 13/12 16 39.20— 0 38 34.2 
23] O 15/12 22 54.28) 1 25 27. 
24| 017/12 29 5.82; 212 2.7 
25 
26 


27 
28 












O 20/12 35 14.02 
O 22/12 41 19.09 
O 24|12 47 21.21 
© 26/12 53 20.56, 5 1434.1 
29} O 28/12 59 17.331 559 48 
30| 0 30113 5 11.71~ 6 43 5.1 
1! 0 32/13 11 3.86—- 7 26 33 


2 §8 17.1 
344 84 
4 29 4-7 











Hor.! 
.Par.! 


. S.T.of Sem 
Pass. Mer 


s 
11.5'44 ,AQ— 
11.2,4.2 , 0.29 
10.8 4.1 0.29 
10.5! 4.0 | | 0.28 
10.2 3-9 | 0.27 
9.9) 3.8 0.26 
wise 0.25 
as 0.25 
7 0.24 
Balsa 0.23 


8.6) 3.3 | 0.23 
8.4) 3.2 | 0.22 

: 3-1 | O.21 
8. 3.0! Q2t 
7.8) 2.9 | | 0.20 
7.6 








2.9 | 0.20 
7-5| 2-8 | 0.20 
7.312.8 0.19 
7-2) 2.7 | 0.19 
7.1| 2.7 | 0.19 
7.0} 2.6 | 0.18 
69 2.6 0.18 
6.8, 2.6 ‘0.18 
6.7} 2.5 \o.17 
6.7! 2.5 | 0.17 
6.6)2.5 O.17 
6.5, 2.5 | 0.17 
6.5| 2.4 | O.17 
6.4) 2.4 | 0.16 
6 


4 2.4 | 0.16 
6.4 











2.4 | 0.16 
2.4 | 0.16 
6.3: 2.4 | o.16 
6.3 2.4 , 0. 16 
6.3! 2.4 0.16 


6.3 2.4 
6.3: 2.4 
6.3) 2.4 
6.3] 2.4 
6.3) 2.4 
6.3] 2.4 
6.3] 2.4 
6.3) 2.4 
6.3] 2.4 
6.3) 2.4 
6.31 2.4 
6.3) 2.4 


0.16 
0.16 
0.16 
0.16 
0.16 


0.16 
0.16 
0.16 
0.16 
0.16 


0.16 
0.16 


Date. 


Nov. 


0D MON A A RW WD OF 


onl 


BBRRaARRPARY BSSTABAaAKSUS 
OMAN A AAA NH m OW OWN A Hh & Wb mm 
ee ee ee ee | 


Cod 
0 on Attn bf GW DH mm 


mt tte 
&@® Nm Oo 


15 


t= 
oO 


MERCURY, 1913. 
FOR TRANSIT AT WASHINGTON. 















ee, | oe 





hmjihm “5s ” 
O 32 (13 11 3.86,- 7 26 33. 
O 34 13 16 53.921 8 9 28.3 
O 35 [13 22 42.04 8 51 48.2 
O 37 [13 28 28.36) 9 33 31-9 
O 39 13 34 13.02) 10 14 38.3 


O 41 |13 39 56.13/-10 55 5.8 


© 43 |13 45 37-79 
O 44]13 51 18.08 


O 46 |13 56 57.09 













O 56 !14 30 26. 


0 57 x4 35 57-03 
O 59 14 41 26.3 
I 0/14 46 §4.22 
I 2|1%452 20.45 
I 3/14 57 44.85 
15115 3 7.18 
1 6[15 8 27.16 
I 8/15 13 44.45 
I 9([1§ 18 58.65 
IE IO|I§ 24 9.30 
IL /f§ 29 15.8 

32115 34 17.69 
13 |1§ 39 14.07 
14/15 44 4.18 
15 |15 48 47.06 


16'15 53 21.64 
16 !15 57 46.70 
16|16 2 0.84 
ve 6 2.50 
16 116 9 49-95 





~~ = Ft et lt 


15 16 16 34.21 
14 [16 19 26.47 
13 |16 21 55.45 
11 |16 23 58.38] 24 14 21.3 10.2) 3.9 


I 8116 25 32.35}-24 11 33.1/10.4) 4.0 
1 5 16 26 34.37) 24 6 13.1/10.7| 4.1 
I 2/1627 1.50] 23 58 11.7/11.0) 4.2 
O 58 {16 26 50.98) 23 47 28.7/11.3/ 4.3 
O 53 |16 26 0.44) 23 33 24.0:11.5] 4.4 
O 48 |16 24 28.13}-23 16 18.8/11.8) 4.5 
O 42 |16 22 13.26(-22 55 56.6/12.1) 4.6 10.33 
1913———35 [Eph 13] 






9.7! 3-7 
9.9| 3.8 


— Oot 





21 (22 41116 42 55.98 
22 |22 43/16 48 54.84 
23 |22 45)16 54 58.73 
24/22 47117 1 7.28 
25/22 49117 7 20.17 
26 |22 52/17 13 37.09 
27 |22 54|17 19 57.80 
28 |22 56117 26 22.05 
29 |22 59117 32 49.62| 23 26 59. 

30/23) HIT 39 20.32/23 37 51-5 
31123 4:17 45 53.96!-23 47 34.8 








—22 32 47.8 
22 47 52-9 
23 «1 58.1 
2315 1.1 








545 











S.T.ofSem. 
Pass. Mer. 





ee | ee | eens | 9 EE pe | | | oe | Rete. | ey 


0.33 
0.34 
0.34 
0.35 
0.35 


0.35 
0.35 
0.35 
0.34 
0.34 


0.33 
0.33 
0.32 
0.31 
0.30 


0.29 
0.28 
0.28 
0.27 
0.26 


0.26 
0.25 
0.24 
0.24 
0.23 


0.23 
0.22 
0.22 
0.21 
0.21 


0.21 
0.21 
0.20 
0.20 
0.20 


0.20 
0.19 
0.19 
0.19 
0.19 


0.19 
0.19 
0.18 
0.18 
0.18 


0.18 
0.18 





046 


VENUS, 1918. 


FOR TRANSIT AT WASHINGTON. 














































mlhm ss 


5/22 425-55 
6|22 8 50.75 
6 |22 13 14.37 
6|22 17 36.41 
7 |22 21 56.90: 
722 26 15. 
8 22 30 33.26 


12 36 15. 


OW On Am Hh@® NHN = 6 


an Se oe oo on on | 
OWI AK BWW HO 


10/23 3 58.64 


~ 8 6 


10 |23 12 
10 |23 16 
10 |23 20 


$a 


Mean 
Time 
of 
Tran-| Ascension. 


sit. 


hm 
Feb.15/3 5 
16/3 5 
17|3 4 
1813 4 
3 3 
3 2 
3 2 
3 =4é«CS: 
3 0 
3 0 
Mar. 1/2 56 


= 






Apparent 
Right 


hm s 

046 3.62 
© 49 31.29 
O 52 57.36 
O §6 21.77 
© 59 44.48 


1 3 5-43 
1 624.58 
I 9 41.86 
I 12 §7.21 
I 16 10.57 







14.2/13-8] 0.94 
I 


IO 5 24.4 
10 32 39.7 





I 19 21.87 [+11 26 17.5|14.7 
I 22 31.04| 11 52 38.6)14.9 


14.3] 0.98 
14-5| 0.99 








I 25 37.98 1.00 
I 28 42.61 1.02 
I 31 44.84 1.03 


I 34 4455 1.05 
I 37 41.64 1.06 
I 40 35.99 1.08 
I 43 27.46 1.10 
I 46 15.94 I.1f 
149 1.28 1.13 
I 51 43.30 1.15 
I §4 21.85 1.17 
I 56 56.75 1.18 
I 59 27.84 1.20 






















3 
20 
21 
22 
23 
24 
25|2 59 
26] 2 58 
27/258 
28|2 57 


S) 
w 
Ww DBwWADWW WWwWaWs BAW WWwW WBaWWd WBwWaWW WwW ® © @ Ww @Wa@® WwW @®wW® WW » 


25 | 3 10/23 28 12}242]2 1 54.93 1.22 
26| 3 10/23 31 58.62 13/241/2 417.81 1.24 
27| 3 10/23 35 53-23 14/2 39/2 6 36.27 1.26 
28 | 3 10123 39 46.54 15}2 3812 8 50.09 1.29 
29| 3 10 |23 43 38.57 16|2 36/2 10 59.07 1.31 
30|3 10 17/2 34/213 2.96 1.33 
3113 10 18/2 32/215 1.51 1.35 
Feb. 1}3 10/2355 7.00 19| 2 30/2 16 54.48 1.38 
2 20| 2 28/2 18 41.63 1.40 
3 21} 2 26|2 20 22.71 1.42 
4 . 22|2 23|2 21 57.47 1.45 
5 9| O10 7.00 23|2 21/2 23 25.67 1.47 
6 8] 013 48.791 2 19 23.3]11.9111.5/0.77 24/2 18|2 24 47.05 1.50 
7 8} O17 29.28} 2 49 41.2 12.0,11.7 0.78 25/215|226 1.35] 2056 0.7/22.0/21.4] 1.53 
8 8} 021 8.44] 3 19 §3.1|12.2|11.8/0.79 26/2 13/227 8.34] 21 7 29.7/22.4/21%.7| 1.55 
9 8| 0 24 46.26+ 3 49 58.2/12.3/11.9|0.80 02712 10/228 7.78 [421 18 8.2)22.7/22.1] 1.58 
10 7| 028 22.72 419 55.9|12.4|12.0/0.81 28/2 7/2 2859.41] 21 27 54.2/23.1122.4] 1.61 
11 7| 03% 57-79 4 49 45.6/12.5/12.2/0.82 29|2 3/2 29 43.00] 21 36 45.6/23.5|22.8] 1.63 
12 6} 0 35 31.45 5 19 26.4/12.7/12.3/0.83 30/2 0/2 30 18.33] 21 44 40.3|23.9/23.2| 1.66 
13 6} 0 39 366 5 48 57.612.8/12.4/0.83 31/1 5712 3045.18/ 21 51 36.2/24.2/23.5] 1.69 
14 6] 0 42 34.40+ 6 18 18.4|12.9|12.610.84], Apr. 1/1 53 | 231 3.37 [+21 57 31.0,24.6/23.9] 1.72 
15 51046 3.62+ 647 28.0)13.1/12.7/0.85 21149 12 31 12.71 1422 2 22.4125.0'24.3] 1.75 
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Date. of 
Tra 


May 11/23 5|1 44 42.93 


VENUS, 1913. 
FOR TRANSIT AT WASHINGTON. 


Mean 
Time} Apparent 
Right 
n-| Ascension. 


sit. 


hm;hm_ss 

1 53\2 31 3.37 
I 49' 2 31 12.71 
I 45: 2 31 13.05 
I 41/2 3% 4.27 
I 37,2 30 46.27 
I 33| 2 30 19.01 
I 28] 2 29 42.50 
I 23/2 28 56.78 
1 18/2 28 1.94 
I 13} 2 26 58.12 


1 8) 2 25 45.56 
1 3/2 24 24.57 
O §8| 2 22 55.49 
O §2|2 21 18.76 
© 46) 2 19 34.92 
O 41) 2 17 44.57 
O 35| 2 15 48.36 
O 29/2 13 47.02 
O 23|2 11 41.36 
OI7|2 9 32.25 
O11/2 7 20.56 
O 5|2 § 7.22 
23 58|2 2 §3.19 
23 |23 52)2 0 39-41 
24 (23 46) 1 58 26.81 


00 @O~ A MN & @®W WD 


~~ 8SSade ee a en | od 
m= Oo on AO ath @® ND 





wo 
N 


IQ IT 49.5|30.7|29.8] 2.11 
18 50 9.6/30.8/29.9) 2.11 
18 27 40.9|30.8|29.9) 2.11 
18 4 30.9|30.8)/29.9/ 2.10 


25 |23 40\ 1 §6 16.31 |+17 40 47.4/30.8 29.9) 2.09 
26 (123 34/1 54 8.78} 17 16 38.5/30.7|29.8 2.08 
27 (23 28)1 52 5.05| 16 §2 12.4/30.6/29.7| 2.07 
28 |23 22|}1 50 §.92| 16 27 37.4/30.5/29.6) 2.06 
29 |23 16/1 48 12.09| 16 3. 1.8/30.3/29.4| 2.04 
30 |23 10] 1 46 24.23 |+15 38 33.5/30.1/29.2/ 2.03 
15 14 20.5|29.9|29.0) 2.01 
14 §0 30.0/29.7|28.8! 1.99 
3|22 54/1 41 42.01 | 14 27 8.9/29.4|28.5] 1.97 
4|22 49) I 40 23.22 14 4 23.7/29.1/28.3] 1.95 
5 |22 44] 1 39 12.64 [413 42 20.3'28.8)/28.0) 1.92 
6|22 39/1 38 10.51 | 13 21 3.8/28.5/27.6) 1.90 
7'22 34,1 37 17.01 | 13 0 38.7/28.1/27.3) 1.87 
8 |22 29| 1 36 32.27| 12 41 8.9 27.7126.9 1.85 
Q |22 25/1 35 §6.35 | 12 22 38.0:27.4/26.6) 1.82 
10/22 20) I 35 29.26 |+12 5 8.8/27.1/26.3) 1.79 
11/22 16/1 35 11.00} 11 48 43.5/26.7/25.911.77 
12/22 12/1 35 1.52| 11 33 23.8/26.3/25.6,1.74 
13/22 8)1 35 0.74| I1 19 11.1/25.9125.2/1.71 
14/22 41135 8.55| 11 6 6.2/25.5/24.8) 1.69 
15 j22 1.1 35 24.83 |+10 54 9.5/25.1/24.4/ 1.66 
16 (21 57) I 35 49.43 [+10 43 21.2/24.7|24.0| 1.63 


be 
w 


2 |22 59/1 43 8.70 
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17 |21 54/1 36 22.16 
18/21 50/1 37 2.85 
19 22 47) 1 37 51-31 
20 |21 44) 1 38 47.32 
21 |21 41/1 39 50.67 
22|21 39/1 41 1.15 
23 |2% 36,1 42 18.52 
24|21 33) 1 43 42.58 
25 |21 31/1 45 13.09 
26 |21 29/1 46 49.83 
27 \21 26/1 48 32.59 
28 |21 24) 1 50 21.15 
29 |21 22) 1 52 15.31 
30 |21 20) 1 54 14.86 
31 |21 18) r 56 19.59 

17/1 58 29.34 

15/2 043.91 

13/2 3 3.12 
4/21 12}2 5 26.81 


6] 2 15 43.32 
5] 2 18 27.21 
4) 2 21 14.75 
31/224 5.85 
2|}2 27 0.40 
1] 2 29 58.31 


2 32 59.48 
15 |20 59/2 36 3.85 
16/20 58| 2 39 11.34 
17 [20 58] 2 42 21.85 
18 |20 57/2 45 35-32 
1g |20 56] 2 48 51.68 
20 120 56] 2 §2 10.87 
21/20 55] 2 55 32.81 
22 |20 54! 2 58 57.46 
23 20 54/3 2 24.75 
24|20 54/3 5 54.62 
25 |20 53/3 9 27.02 
26 |20 53/3 53 1.89 
27 |20 52) 3 16 39.18 
28 |20 52) 3 20 18.85 


9 |21 
10 |21 


29 |20 §2/3 24 0.86 |+15 14 57.7/13. 


+ 9 §5 13-7|21.4'20.8 


+10 2 14.7/19.7}19.2 


+10 28 16.1/18.2)17.7 
















9 56 28.6/21.7/21.1 







1.38 
1.36 
1.34 
1.32 
1.30 
1.28 
1.26 


1.24 
1.22 


9 54 54.5|21.1/20 
9 §5 29.1|20.7|20.1 
9 56 55.3|20.4119.8 
9 §9 11.2/20.1}19.5 














10 6 3.8}19.4|18.9 
10 10 36.5/19.1|18.6 
10 15 §0.7/18.8)18.3 
IO 21 44.5|18.5/18. 













1.20 
1.18 
1.17 
1.15 
1.13 
1.12 
1.10 
1.09 


1.07 
1.06 


1.04 
1.03 










IX O 1.4/17.2}16.7 


+11 9 13.8/16.9/16.4 
1X 18 53.2|16.7|16.2 
11 28 57.9/16.5|16. 
IX 39 26.4)16.2115.7 
IX 50 17.2/16.0115.5 

















+12 1 28.9/15.8115.3 
IZ 12 §9.9/15.5|15.1 
12 24 48.7|15.3/14.9] 1.02 
12 36 53.9/15.1|84.7] 1.00 
12 49 14.0|14.9)14.5] 0.99 
+13 1 47.6/14.7|14.3/ 0.98 
13 14 33-4/14.5/14.1| 0.97 
13 27 30.2/14.3/13.9| 0.96 
13 40 36.5/14.2/13.8] 0.95 
13 53 50.9|14.0/13.6 0.93 
+14 7 12.1/13.8/13.4; 0.92 
14 20 38.9/13.6/13.2/ 0.91 
14 34 10.1/13.5/13.1] 0.90 
14 47 44.5/13.3/12.9) 0.89 
15 1 20.8!13.2/12.8] 0.88 












12.6} 0.87 


30120 §2| 3 27 45.14 |+1§ 28 34.1/12.8)12.5] 0.86 


948 


Mean 
Time 
of 
Tran- 
sit. 


Apparent 
Right 
Ascension. 








Date. 







I |20 §2| 3 31 31.65 
2 (20 52! 3 35 20.35 
3 |20 54) 3 39 11.20 
4/20 5113 43 4.16 
5 |20 51/3 46 59.19 
6|20 51/3 50 56.27 
7 {20 51/3 54 55.36 
81'20 51/3 58 56.42 
9/20 52/4 2 $9-43 
10/20 5214 7 4.36 
IE 20 5214 11 11.19 
12 120 52/415 19.89 
13 [20 52) 4 19 30.44 
14/20 $21 4 23 42.82 
T5 |20 $3) 4 27 57.00 
16/20 §3| 4 32 12.96 
17 |20 §3| 4 36 30.67 
18 |20 54] 4 40 50.09 
19}20 54] 4 45 11.20 
20 |20 55] 4 49 33.98 


2120 55] 4 53 58.38 
22 |20 56) 4 58 24.37 
23 |20 565 2 51.93 
24|20571§ 7 21.01 
25 120 §7/5 11 51.58 


July 





§ 30 7.87 
5 34 45.24 


VENUS, 1913. 


FOR TRANSIT AT WASHINGTON. 


Apparent |Hor. 
tion .|Par. 


Semidiam. 


20 17 22.8/10.0) 9.7/0.69 
9.6/0.68 

20 32 30.2 9.5|0.68 
20 39 26.5 9.4| 0.67 
20 45 56.9 9.3}0.67 
20 §2 0.8 9.3|0.66 
+20 57 37.6] 9.5] 9.2/0.66 
21 2 46.7 9.2|0.65 
21 7 27.6) 9.31 9.1/0.65 


Apparent 
ight 
Ascension. 


Ap t te. 
Declination .|Par. 


c° ] e on ve 





hm ~s 
6 55 §0.54/+21 19 37.2| 8.4 
7 042.96) 21 16 26.9) 8.3 
7 § 35-80) 21 12 42.9 8.3 
7 10 28.97| 21 8 25.1) 8.2 
715 22.44] 2% 3 33.4) 8.2 
7 20 16.18/+20 58 7.8) 8.1 
7 25 10.13) 2052 8.2, 8.1 
730 4.23) 20 45 34.6) 8.0 
7 34 58.44| 20 38 27.0) 8.0 
7 39 $2.71) 20 30 45:3) 79 
7 44 47.00+20 22 29.7, 7-9 
7 49 41.26 20 13 40.4) 7.8 
7 54 35-43) 20 4.17.5/7.8 
7 59 29.48) 19 54 21.0) 7.7 
8 4 23.37| 19 43 51-1/ 7-7 
8 9 17.05|\+19 32 48.1| 7.6 
8 14 10.49} 19 21 12.3] 7.6 
819 3.64, 19 9 3.9/7.5 
8 23 56.46] 18 56 23.0) 7.5 
8 28 48.93] 18 43 10.1) 7.5 
8 33 41.02/+18 29 25.5) 7.4 
8 38 32.71) 1815 9.5/7.4 












9 26 42.97 
9 31 29.02 


Semidiam. 


ee | a | | ee | 


. 
= 


So 
we 


8.1 





T.ofSem. 
ass. Mer 


9. Is. 
es F 


0.58 


8.0 | 0.58 


0.57 
0.37 
0.56 
0.56 
0.56 
0.55 
0.55 
0-55 


1§ 5 27.61 7.0; 6.8 | 0.47 





3|2r 3/5 53 26.§4| 21 11 39.9 9.0|0.64 9 36 14.50) 14 45 25.5) 7.0| 6.7 | 0.46 
421 41558 9.§7| 21 15 23. 8.9|0.64 9 40 59.41| 14 24 78 6.9 | 6.7 | 0.46 
§|21 5/6 2 53.59 [+21 18 36.4] 9.1] 8.8/0.63 9 45 43-74/+14 4 4.4169] 6.71046 
6|21 66 7 38.55| 21 21 19.8 8.810.63 9 50 27.48] 13 42 46.5] 6.9 | 6.6 | 0.46 
7\|2% 6 6 12 24.42| 21 23 32.6 8.7/0.62 22 |21 48] 9 55 10.63] 13 21 4.5/6.8/6.6/0.45 
8i21 7/617 14.14] 21 25 14.5 8.60.62 23 (21 48] 9 59 53.21] 12 58 59.0 6.8/6.6 | 0.45 
g|21 8/6 21 58.69| 21 26 25.2 8.6/0.61 24/21 49/10 4 35.21) 12 36 30.5) 6.8/6.6) 045 
10/21 of 6 26 47.01 |+21 27 4.3 8.5/0.61 10 9 16.65)+12 13 39.5| 6.7 | 6.5 | 0.45 
11 (21 106 31 36.05 | 21 27 11 8.5/0.61 26/21 51/10 13 57.52] 11 50 26.9 6.7/6.5 | 0.44 
12 |21 11/6 36 25.76/ 21 26 46.1 8.4/0.60 27 (21 52/10 18 37.83] 11 26 53.3/ 6.7/6.5 |0.44 
13/21 12/6 41 16.12| 21 25 48.3 8.3/0.60 28 |21 52/10 23 17.58) 11 2 59.3)6.616.5 | 0.44 
14/21 131646 7.07] 21 2417.7 8.3/0.59 29 |21 53/10 27 56.79] 10 38 45.5| 6.6 | 6.4/ 0.44 
15 |21 14] 6 50 58.56 [+21 22 14.1 8.2/0.59 30/21 §4/10 32 35.47/+10 14 12.5] 6.6 | 6.41043 
16 |21 1416 §5§ 50.54 [+21 19 37.2 8.2l0.59fOct. 1121 54/10 37 13.63/+ 9 49 21.0, 6.6 6.4 ' 0.43 
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VENUS, 1913. 
FOR TRANSIT AT WASHINGTON. 


Mean 

Time| Apparent A t |Hor. 

Date. | | ant. Declination |Par. 
sit. 

h m h m 8 ° , ae td 

Oct. 1/21 §4/10 37 13.63/+ 9 49 21.0) 6.6 


Nov. 





9 24 11.8) 6.5 
8 58 45.4|6.5 
8 33 2.5) 6.5 
8 7 3.86.5 


7 40 50.0) 6.4 
7 14 21.6) 6.4 
6 47 39-4) 6.4 
6 20 44.0 6.4 
5 53 36.0, 6.3 
5 26 16.2) 6.3 
4 58 45-4, 6.3 
431 3.9/6.3 
4 3 12.5/6.2 
3 35 12.0| 6.2 


3.7 3-2(6.2 
2 38 46.6) 6.2 


2 10 23.0) 6.2 
I 41 53.0) 6.1 
113 17.4| 6.1 


2|2x §5|10 41 51.29 
3/21 56}10 46 28.47 
4j21 56/10 51 5.18 
5|22 $7)29 55 41. 





5S 29 55-9) 5-9 
5 §8 26.2/ 5.8 
6 26 50.0/ 5.8 
655 6.65.8 
7 23 :15§.3| 5.8 
7 51 15.4) 5.8 
819 5-9'5.8 
8 46 46.1! 5.7 
9 14 15-3) 5-7 
9 40 32-7, 5-7 


I2 22 22/13 50 12.31 
13122 22/13 54.55.94| 10 8 37-6 5.7 
14 (22 23)/13 59 40.44) 10 35 29.1 57 55 
15/22 24114 4 25.86-11 2 6.5 5.7/5.5 
16|22 25/14 9 12.23 —E1 28 29.1 §.7 5.5 
















Semidiam. 


5.5 
5-5 
5-5 
5-5 
5-5 
5-4 
5-4 
5-4 
5-4 
5-4 


5-4 


5-4 
5-3 
5-3 
5-3 
5-3 
5-3 
5:3 
5-3 
5-3 


5:3 
5.2 
5.2 


§.2 
§.2 
5-2 
5-2 
5.2 


5.2 
5.2 
5.2 
5.2 
5.2 


5-2 
5.2 
5.2 
5.1 
5.1 
5.1 
5.1 
5.1 





g be Time Apparent | a H 
Z| Big] Deve. | of | Right [pectiaation.|Par. 
5 oe sit. 

“1s hm|/h m s of ya 
6.4 |0.431 Nov.16 |22 25/14 9 12.23/11 28 29.1) 5.7 
6.3 |0.43 17 |22 26/14 13 59.57] 11 54 35-9) 5-7 
6.3 |0.43 18 |22 27|14 18 47.91] 12 20 26.1) 5.6 
6.3 |0.42 19 |22 28/14 23 37.28] 12 45 59.0) 5.6 
6.3 |0.42 20 }22 2814 28 27.69] 13 IE 13.9) 5.6 
6.2 |0.42 21/22 29/14 33 19.18]-13 36 9.7/5.6 
6.2 |0.42 22 |22 30)14 38 11.76] 14 0 45.7| 5.6 
6.2 |0.42 23/22 31114 43 5-45] 1425 1.1/5.6 
6.2 |0.41 24/22 32/14 48 0.27] 14 48 55.1| 5.6 
6.1 |0.41 25 |22 33/14 52 56.23] 15 12 26.9) 5.6 
6.1 /0.41 26 |22 34/14 57 53-341-15 35 35-9) 5-5 
6.1 |0.41 27 |22 35/15 2 51.63] 15 58 20.4) 5.5 
6.1 |0.41 28/22 36/15 7 51.09] 16 20 40.6) 5.5 
6.1 |0.41 29 |22 37/15 12 51.73] 16 42 35-3} 5-5 
6.0 |0.40 30 (22 38/15 17 53-56] 17 4 3-7/5-5 
6.0 |0.40] Dec. 1/22 39/15 22 56.5817 25 5.0) 5.5 
6.0 |0.40 2|22 40115 28 0.79] 17 45 38.41 5.5 
6.0 |0.40 3/22 42/115 33 6.19) 18 5 43.1)5.5 
5.9 |0.40 4 [22 43115 38 12.79] 18 25 18.4] 5.5 
5:9 |0.40 5 |22 44/15 43 20.59] 18 44 23.6) 5.5 
5-9 |0.40 6/22 45/15 48 29.57|-19 2 58.0) 5.4 
5-9 |9-39 7 |22 4915 53 39-72) 19 21 0.9/5.4 
5.9 [0.39 8/22 48/15 §8 51.04] 19 38 31-4] 5-4 
5-9 |0.39 9}22 49116 4 3.50 19 55 28:9) 5.4 
5.8 |0.39 10|22 5016 917.11] 20 II §2.7|5.4 
5.8 |0.39 12/22 52/16 14 31.8320 27 42.1] 5.4 
5.8 (0.39 12 |22 53/16 19 47.66) 20 42 56.5] 5.4 
5.8 |0.39 13 |22 54/16 25 4.57) 20 57 35.2) 5-4 
5.8 10.39 14 |22 56/16 30 22.54| 21 1% 37.6] 5.4 
5.8 (0.38 15 |22 §7|16 35 41.53] 21 25 2.9/5.4 
5.7 (0.38 16 (22 58/16 41 1.51/21 37 50.7) §.4 
5.7 |0.38 17|23 0116 46 22.46 21 50 0.3] 5.3 
5.7 |0.38 18 (23 1116 §1 44.35] 22 1 31.3/5.3 
5.7 |0.38 19 |23 3/8657 7.12| 22 12 23.015.3 
5-7 |0.38 20|23 4/17. 2 30.73} 22 22 35.0) 5.3 
5.6 |0.38 21|23 6117 7 5§.1§'-22 32 6.8/5.3 
5-6 |0.38 22/23 7/17 13 20.32| 22 40 57.9] 5.3 
5.6 |0.38 23/23 817 18 46.18} 22 49 7.7/5.3 
5-6 |0.38 24 (23 10)17 24 12.69} 22 56 35.9] 5.3 
5.6 |0.38 25 |23 12/17 29 39.80] 23 3 22.2/ 5.3 
5.6 (0.38 26 |23 13/17 357-451-239 26.2/5.3 
5-6 |0.38 27 |23 14/17 40 35.57) 23 14 47-7| 5-3 
5.5 |0.38 28 (23 1617 46 4.10; 23 19 26.3] 5.3 

29 |23 18117 51 32.97| 23 23 21.8) 5.3 


5.5 |0.38 
e38 
0.37 
0.37 
[Eph 13) 


30|23 19117 57 2.14] 23 26 34.0| 5.3 
31/23 21/18 2 31.54/-23 29 2.6/5.3 
32123 22/18 8 I.11/-23 30 47.6/5.3 


5.1 
5.1 
5.1 
5.1 


D00 


Date. 


Oct. 


Nov. 


Time | Apparent 
of Right 


1117 5616 38 6.57 
2117 54| 6 40 12.91 
3/17 52] 6 42 17.94 

4/17 50] 6 44 21.66 

sli 48] 6 46 24.03 
617 46 6 48 25.02 
7'17 45| § §0 24.63 
8 17 43| 6 §2 22.85 
9117 4116 54 19.64 
1O}17 39] 6 56 14.97 


O 1.13 
I §X.91 
341.11 
5 28.72 


8 59.00 


17 1517 15 38.81 
17 12) 7 17 14.22 
23/17 10] 7 18 47.71 
241/17 8/7 20 19.25 
25|17 5|7 21 48.79 
26|17 317 23 16.30 
2717 O87 24 41.74 
28/16 §8|7 26 5.06 
29 (16 55| 7 27 26.21 
30/16 52) 7 28 45.16 
16 50| 7 30 1.87 
16 47/7 31 16.30 
16 44| 7 32 28.41 
16 42/7 33 38.17 
16 39] 7 34 45-53 
16 34 7 35 50.45 | 
16 3317 36 52.88 ! 
16 30) 7 37 52.79 | 
16 27/7 38 §0.13 ' 
16 24) 7 39 44.85 | 


Go 
ome 


on AM &QN 


\o 


' 10/16 21} 7 40 36.90 


16|16 2 7 44 50.58 | 


16 18] 7 41 26.25: 
16 15] 7 42 12.85, 
16 11) 7 42 56.63 , 
16 8 7 43 3755) 


16 517 4415.55 


II 
I2 
13 
14 
15 


7 14.70 |+23 18 48.4 


MARS, 


1913. 


FOR TRANSIT AT WASHINGTON. 


+23 29 55. 
23 29 39.5 
2329 2.1 
23 28 30.0 
23 27 54-4 

+23 27 15.6 
23 26 33.9 
23 25 49.6 
23.25 2.8 
23 24 13-9 

+23 23 23.0 


ee 


23 17 51.4 
23 16 54.3 
23 15 57.6 
2315 1.4 


0.37 
0.37 
0.37 
0.37 


0.37 
0.37 
0.37 
0.38 
0.38 


23 
23 
23 
23 
+23 
23 
23 
23 
23 
+23 
23 
23 





5 45-S!10.0) 5.7 0.41 
5 34.8|10.1) 5.8 0.42 
§ 29.6)10.1| §.8 0.42 
5 30.1/10.2/ §.9 0.42 
5 36.7/10.3] 5.9 0.43 
5 49.6) 10.4] 6.0'0.43 
6 9.1/10.5] 6.0 .0.43 


10.44 
,0.44 


6 35.4/10.6 6.1 
7 8.8/10.6) 6.1 
7 49.5,10.7 6.2 .0.44 

23 8 37.7;10.8) 6.2 :0.45 

23 9 33.8,10.9| 6.3 | °- 45 
423 10 38.0111. 10.45 
+23 11 59.5 ILI gloss 


0.36] Dec. 


— ——-.— 






Mean 

Time Apparent 
of Right 

Tran-| Ascension. 
sit. 


Date. 


- ———— 
ns 5 ee | ee Fenn me fe ee Jen ree me | ee 


h mh miss 
Nov.16/16 2! 7 44 50.58 
17|15 58) 7 45 22.57 
18/15 55, 7 45 51.48 
19/15 51) 7 46 17.25 
20/15 48 7 46 39.82 


21115 44,7 46 59.14 
22/15 40 7 47 15.15 
23|1§ 37| 7 47 27.80 
24115 33] 7 47 37-05 


25115 29] 7 47 42.84 


26/15 25] 7 47 45-13 
27|15 21| 7 47 43.90 
28/15 17| 7 47 39.11 
29/15 13| 7 47 30.74 
30}15 917 47 18.76 


115 51747 3-15 
2/15 O17 46 43.89 
3/14 56] 7 46 20.98 
4|14 5217 45 54.42 
5|14 48) 7 45 24.20 


6/14 43) 7 44 50.31 
7 (14 38) 7 44 12.77 
8/14 34 7 43 31.58 
9/14 29 7 42 46.78 
1O|14 24] 7 41 58.38 


1rltg 20,7 41 6.43 
12/14 15] 7 40 10.95 
13 )14 10) 7 39 11.97 
14|14 5/738 9.56 
15/14 O17 37 3.78 


16113 55] 7 35 54-69 
17/13 50! 7 34 42.35 
18113 441 7 33 26.86 
19/13 39 732 8.32 
2013 34 7 30 46.85 


21113 29, 7 29 22.55 
22 13 23! 7 27 55-56 
23113 18 7 26 26.03 
24113 12) 7 24 54.11 
25 (13 7,7 23 19.97 
26113 7 21 43.80 
27 ‘12 56 720 5-79 


28 12 50 718 26.14 


29' 


30'12 39,715 2.76 
31/12 37 13 19.45 
32 (12 28 7 It 35.34 














Stellar magnitude at opposition, in January, 1914, —1.3. 
(Eph 13] 


+23 32 18.2/12. 


12 45|7 16 45.06! 





+26 14 56.7'14.1 
+26 19 22.1|14.1| 8.2 


8 
+23 11 50.5'11.1| 6.4] 0.46 


23 13 11.611.2| 6.4|0.46 
23 14 41.5 11.2] 6.5 | 0.47 
23 16 20.4 11.3] 6.5 | 0.47 
2318 8.411.4|6.6/0.48 


+23 20 §.9111.5 6.6 | 0.48 


23 22 12.9,11.6, 6.7 10.48 
23 24 29.5)11.7| 6.7 | 0.49 
23 26 56.0)11.8/ 6.8 | 0.49 
23 29 32.2/11.9| 6.8 0.49 
6.9 | 0.50 
23 35 14.1)12.1] 6.9 | 0.50 
23 38 19.7/12.2] 7,010.51 
23 41 35.2|12.3] 7.0] 0.51 
23.45 0.3|12.4) 7.1 | 0.51 









+23 48 34.9112.4) 7.1 | 0.52 


23 52 18.8)/12.5] 7.2 | 0.52 
0.52 
O53 
0.53 
0.54 
0.54 
0.55 
3 los 0.55 


24 0 13.7/12.7) 7-3 
24 4 24.2/12.8) 7.3 





24.13 9.5|13.0| 7.4 
24 17 43.7|13. 7 s 





24 27 12.9[13.2 7610 


+24 32 7.0/13.3] 7- 6 oO. ne 


24 37 6.7|13.4| 7.7 | 0.56 
24 42 11.4|13.4) 7.7 | 0.56 
24 47 20.7/13-8! 7-7 | 0.57 
24 52 33-9|13.6 7-8 0.57 


+24 57 50.3 in 7.8 ' 0.57 


25 3 9.3/13-7| 7-8 | 0.57 
25 8 30.1'13.8] 7.9 | 0.57 
25 13 52.1|13.8! 7-9 | 0.57 
25 19 14.4/13.9] 7.9! 0.58 
+25 24 36.2/13.9] 8.0 0.58 
25 29 56.9)13.9, 8.0 | 0.58 
25 35 15.614.0| 8.0 | 0.58 
25 40 31.5/14.0! 8.0 | 0.59 
25 45 43-7|14.0, 8.0 ' 0.59 
+25 50 51.5/14.1) 8.1 0.59 
25 55 S41 14-1 8.1 10.59 
26 0 50.7/14. ; 8.1 ' 0.60 
26 5 40.4\14.1! 8.1 | 0.60 
26 10 22.6|14.1 8.1 | 0.60 


8.1 | 0.60 
0.60 


















Mean 
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JUPITER, 19138. 
FOR TRANSIT AT WASHINGTON. 










g 
Apparent (Hor. s 
Declination .|Par. q 

B 





- w |S.T.of Sem. 
Pass. Mer 





22 21 56.8) 1.7 |18.0/1.39 17/15 34/19 16 15.15 














22 21 21.4| 1.7 (18.1) 1.39 18115 3019 16 4.79 
22 20 47.0) 1.7 |18.2/1.40 19|15 26/19 15 53.67 
22 20 13.7| 1.7 |18.2/1.40 20|15 22!19 15 41.79 
21/15 18 
19 10.1) 1.7 118.4) 1.41 








22/15 14l19 15 15.74 
18 39.9) 1.7 [18.5] 1.42 
18 10.9; 1.7 |18.5) 1.43 
17 43.0) 1.7 |18.6)1.43 
—22 17 16.3 
22 16 50.8 
22 16 26.6 






25/15 2119 14 31.08 


26/14 57'19 14 14.72 
2714 53119 13 57-64 
28|14 49'19 13 39.84 



























2216 3.6) 1.8/18.8) 1.45 29 |14 44/19 13 21. 

22 15 41.9] 1.8|18.8) 1.45 30114 40)19 13° 2.15 
1§ 21.5] 1.8118.9) 1.45 31/14 36:19 12 42.28 
15 2.3) 1.8|18.9) 1.46} June 1/14 32/19 12 21.75 





14 44-5 
14 28.1 


14 13.1 


22 13 59-5 
22 13 47.2 
22 13 36.2 
22 13 26.7 
22 13 18.7 


14 27,19 12 0.55 
14 23.19 I1 38.70 
14 1919 11 16.21 


| 


14 1419 10 53.1 
14 1019 10 29.38 
14 619 10 5.08 
I4 I'IQ 9 40.21 
13 57119 9 14.78 
13 53119 8 48.81 
13 48119 8 22.32 
12113 4419 7 55-33 
13113 4019 7 27.86 
14/13 35/19 6 59.92 
15/13 3119 6 31.53 






1.8 |19.111.48 


1.8 |19.2/ 1.48 
1.8 |19.2/ 1.48 
1.8/19.3/ 1.49 
1.8 |19.4) 1.49 
1.8/19.5| 1.49 
1.8119.5] 1.50 
1.8 |19.6) 1.50 
1.8/19.7/ 1.51 
1.9{19.7/ 1.51 


















OW MW~ TI AW & WN 









13 12.2 
2213 7.1 
2213 3.5 
2213 1.4 
2213 0.9 


- 
1°) 








= 
ong 









2213 1.8 















16/13 2619 6 2.70 
2213 8.5] 1.9/19.9) 1.53 17/13 22/19 5 33-45 
22 13 14.2] 1.9/20.0) 1.54 18/13 18/19 5 3.81 
22 13 21.4] 1.9/20.1/ 1.54 19/113 13/19 4 33-79 






1.9 |20.1/ 1.55 





20/13 919 4 3-42 
21/13 419 3 32.7 
22|13 O19 3. 1.66 
23'12 55/19 2 30.33 
24/12 §1119 1 58.72 
25 (12 46/19 1 26.85 
26|12 42/19 054.74 





23/15 10119 15 1.60. 
24|15 19 14 46.71| 

























Apparent Hor. E 


; Declination .|Par. [ 







22 16 46.1| 1.9/20.9 
22 17 12.7] 1.9|20.9 
22 17 40.7| 2.0|21.0 
22 18 10.0) 2.0/21.0 


19 15 29.14-22 18 40.7| 2.0/21.1 


22 19 12.8} 2.0/21.2 
22 19 46.1] 2.0|21.2 
22 20 20.7} 2.0/21.3 
22 20 56.6) 2.0/21.3 


—22 21 33.7) 2.0/21.3 
22 22 12.0] 2.0|21.4 
22 22 51.5| 2.0/21.4 
22 23 32.2| 2.0/21.5 
22 24 14.0; 2.0/21.6 


—22 24 56.8! 2.0/21.6 
22 25 40.6) 2.0|21.6 
22 26 25.4, 2.0/21.7 
22 27 11.2; 2.0]21.7 
22 27 57.9, 2.0/21.8 


—22 28 45.6] 2.0/21.8 
22 29 34.1] 2.0/21.9 
22 30 23.4) 2.0|22.0 
22 31 13.4] 2.0/22.0 
22 32 4.1] 2.0/22.0 


—22 32 §§.4) 2.1 /22.1 
22 33 47.4) 2.1 /22.1 


22 34 39.9! 2.1 (22.1 
22 35 32.9] 2.1 |22.1 


22 36 26.3] 2.1 |22.2 


—22 37 20.2] 2.1 /22.2 
22 38 14.5] 2.1 |22.2 
22 39 9.2) 2.1 22.2 
2240 4.2) 2.1 |22.3 
22 40 §9.3| 2.1 |22.3 
—22 41 54.6) 2.1 |22.3 

22 42 §0.0| 2.1 {22.3 

22 43 45.5| 2.1 |22.3 

22 44 41.1) 2.1 |22.3 

22 45 36.7) 2.1 |22.4 
—22 46 32.4) 2.1 |22.4 
22 47 28.0) 2.1 (22.4 
22 48 23.5] 2.1 /22.5 
22 49 18.8) 2.1 [22.5 
22 50 13.8} 2.1 [22.5 


~22 51 8.6) 2.1 (22.5 
22 52 3.2) 2.1|22.5 





Stellar magnitude at opposition, in July, 1913, — 2.2. 
{Eph 13] 


































































































552 JUPITER, 1918. 
FOR TRANSIT AT WASHINGTON. 

Mean ge | 8s Mean! | S Es 
Time | Apparent 31k Time! Apparent Si ke 
Date. | of |, Right [pecitaation.[Par,| 2 Uy ry! aight, |Deciheation |Par = br 
sit. & lam sit. | | K | git 

hmj/hm ss oor min | s hm hm 6 or wl lwl gs 
July 1/12 20/18 §8 11.40/-22 §2 3.2, 2.1 )22.5)1.74 8 58 18 37 15.97/23 21 45-8] 2.0;21.4 1.64 
2|12 15/18 57 38.35| 22 52 57.5' 2.1 |22.511.74 8 54118 37 1.44] 23 22 5.0] 2.0/21.3] 1.64 
3112 11/18 57 §.23| 22 53 51.4 2.1 22,511.74 8 50/18 36 47.66| 23 22 23.4] 2-0/21.3| 1.64 
4|12 618 56 32.07] 22 54 44.9 2.1 |22.5}1.74 8 45 18 36 34.64! 23 22 40.9 2.0|21.2| 1.63 
§\12 2/18 55 58.88! 22 55 38.0) 2.1 '22.5/1.74 8 41.18 36 22.39] 23 22 57.71 2.0/21.2, 1.63 
O|rr §7118 5§ 25.70\-22 §6 30.5! 2.1 (22.51.74 8 37 '18 36 10.93}-23 23 13.8! 2.0 1.1 1.63 
7\II 53/18 §4 52.54) 22 57 22.6) 2.1 |22.5,1.74 8 33118 36 0.25) 23 23 29.1) 2.0/21.1; 1.63 
8jrr 48/18 54 19.44, 22 58 14.2) 2.1 (22.51.74 8 29 18 35 50.37| 23 23 43. 2.0 |21.0 1.62 
QItr 44/18 §3 46.42) 2259 5.3, 2.1 |22.5|1.74 8 25 |18 35 41.28) 23 23 57.3! 2.0 25.0: 1.62 
IO|II 3918 53 13.51) 22 59 55.8) 2.1 |22.5/1.74 8 2118 35 32.99] 23 24 10.2 2.00.9 1.62 
II |LI 35/18 §2 40.72'-23 045.7! 2.1 |22.5'1.74 8 17 118 35 25.51}-23 24 22.3 1.9 20.8' 1.61 
I2|1I 30)18 52 8.07! 23,=«1 35.0 2.1 |22.5/1.74 8 13,18 35 18.84! 23 24 33-7/ 1-9 20.8 1.60 
13 {11 26/18 51 35.60) 23. 2 23.5: 2.1 |22.5,1.74 8 9.18 35 12.99) 23 24 44.3. 1.9 '20.7' 1.60 
I4|11 21/18 51 332 230 3.11.3) 2.1 122.511.74 8 5 |18 35 7.96] 23 24 54.1 1.9 '20.7| 1.59 
15 |11 17|18 50 31.24 23 3 58.4) 2.1 22.5|1.74 8 I Ns 35 3-76) 23 25 3.2| 1-9 120.6 1.59 
16|11 12,18 49 59-40-23 4 44.8 2.1 |22.5)1.74 757 18 35 0.3923 25 11.6 1.9 20.6 1.58 
17|tr 818 49 27.81 23 5 30.4: 2.1 p24 1.74 753 18 34 57.84] 23 25 19.2] 1.9 20. 5| 1.58 
wirr 4:18 48 56.51, 23 6 15.2, 2.1 122.411.73 217 49 18 34 56.11] 23 25 26.0! 1.9 20.5 1.57 
19 |10 §9'18 48 25.52| 23 6 §9.2) 2.1 22 4 1.73 7 45 18 34 5§.22| 23 25 32-1| 1.9 :20.4: 1.57 
20/10 55,18 47 54-54 23 7 42.4) 2.1 22 4 1.73 7 41/18 34 55.17] 23 25 37.4] 1-9 120.4) 1.57 
21 |10 50118 47 24.49,-23 8 24.7/ 2.1 22.4 1.73 7 37 |18 34 55-96-23 25 41-9] 1.9 |20.3| 1.56 
22 |10 46/18 46 54.49, 23 9 6.3, 2.1/22.4/1.73 7 33'18 34 57.58] 23 25 45.7] 1.9 |20.2, 1.56 
23 {10 41'18 46 24.88] 23 9 47.2) 2.1 /22.4/1.72 7 29|18 35 0.04] 23 25 48.8) 1.9 20.1 1.56 
24|10 37,18 45 §§.67| 23 10 27.2| 2.1 |22.3)1.72 7 25118 35 3-32| 23 25 51.1) 1.9 20.1] 1.55 
25 (10 32/18 45 26.887 23. 11 6.3) 2.1 /22.3'1.72 7 21/18 35 7.42| 23 25 52-7; 1.9 (20.0! 1.55 
26/10 28118 44 58.53/-23 II 44.5] 2.1 |22.3)1.72 7 18/18 35 12.34/-23 25 53-5; 1-9 19-9) 1.54 
27 |10 24'18 44 30.64, 23 12 21.9] 2.1 |22.2/1.71 7 14/18 35 18.09} 23 2§ 53.6, 1.9 119.9] 1.54 
28|10 19,18 44 3.23) 23 12 §8.4| 2.1 |22.2/1.71 7 10|18 35 24.65!) 23 25 53.0 1.9 119.8! 1.54 
29 |10 15/18 43 36.32) 23 13 34.0) 2.1 |22.2/1.71 7 6118 35 32.03) 23 25 51.6, 1.9 19.7} 1.53 
30j}10 nays 43 9-92! 2314 8.8) 2.1/22.2:1.71 7 2)|18 35 40.23] 23 25 49.4| 1.8 |19.7/ 1.53 
31110 618 42 44.06\-23 14 42.7) 2.1 /22.1/1.71 6 58 |18 35 49.231-23 25 46.5] 1.8 ir9.6] 1.52 
Aug. 1|10 al18 42 18.75) 23 15 15:7 2.1 |22.1/1.70 16| 6 §5 (18 35 §9-03| 23 25 42.8! 1.8 19.6] 1.52 
219 58118 41 54.01| 23 15 47.8) 2.0 22.1/1.70 17/651 |18 36 9.63! 23 25 38.3: 1.8 19.5 1.5! 
31 9 53,18 41 29.87) 23 16 19.1) 2.0/22.1/1.70 18 | 6 47 |18 36 21.03] 23 25 33.0) 1.8 [19.5] 1.51 
4194918 41 6.34) 23 16 49.5] 2.0|22.0 1.69 19 | 6 44118 36 33.23] 23 25 27.0, 1.8 19.4 1.50 
51 9 45|18 40 43.42|-23 17 19.1: 2.0 s1g|1.69 2016 40/18 36 46.22|-23 25 20.2 1819.3 1.50 
6| 9 40,18 40 21.13] 23 17 47.7] 2.0|21.9' 1.69 21} 6 36/18 36 59.99] 23 25 12.5! 1.8 119.3) 1.49 
7) 9 3618 39 59.50} 23 18 15.4] 2.0|21.8!1.69 22| 6 32/18 37 14.55] 23 25 4.1! 1.8/19.2| 1.49 
8] 9 32118 39 38.53) 23 18 42.3] 2.0 21.7'1.68 2316 29/18 37 29.90) 23 24 54-9 1.8 19.1 1.48 
9} 9 27/18 39 18.24] 23 19 8.3] 2.0/21.7;1.68 24/6 25 |18 37 46.02, 23 24 44.9. 1.8191 1.48 
10| 9 23/18 38 5§8.64|-23 19 33.4) 2.0 /21.7| 1.68 25|6 21/18 38 2.92'-23 24 34.0 18i19.0 1.47 
IL} 9 19/18 38 39.73] 23 19 §7.6) 2.0/21.6|1.67 26/6 18/18 38 20.58 23 24 22.2 1.8'19.0 1.47 
12] 9 15|18 38 21.53] 23 20 20.9] 2.0 /21.6| 1.67 27|6 14/18 38 39.00) 23 24 9.6; 1.8 18.9) 1.47 
13] 9 10/18 38 4.04) 23 20 43.4| 2.0/21.511.66 28| 6 10)18 38 §8.18| 23 23 56.1/ 1.8/18.8] 1.46 
14] 9 6|18 37 47.28] 23 21 5.0] 2.0/21.5|1.66 2916 7/18 39 18.11) 23 23 41.7/ 1.8 18.8) 1.46 
1§| 9 2|18 37 31.25|-23 21 25.8] 2.0/21.4/1.65 30/6 3/18 39 38.79|-23 23 26.5] 1.8 |28.7' 1.45 
16| 8 58118 37 1§.97}-23 21 45.8) 2.0/21.4/1.64fOct. 116 0/18 40 0.22}-23 23 10.4] 1.7 18.7] 1.45 





Stellar magnitude at opposition, in July, 1913, 2.2. 
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SATURN, 1913. 
FOR TRANSIT AT WASHINGTON. 


Apron 


at (Hor. E 
arian pester Par. F- 


eee, | ey | ees fe | ee | 


6 59 


6 36 


6 28 
6 24 
6 20 
6 16 
6 13 
6 9 
6 5 
6 1 


h m 8 . ? oe on 


3 44 23.76 /+17 38 25.2 
3 44 11.69/ 17 38 0.6 
344 9.00) 17 37 37.3 
3 43 48.70] 17 37 15.4 
3 43 37-78| 17 36 54.8 
3 43 27.26|+17 36 35.7 
3 43 17-14| 17 36 18.0 
343 7-44| 17 36 1.8 
3 42 58.16| 17 35 47.1 
3 42 49.30) 17 35 33.8 


3.42 40.86 [+17 35 22.1 
3 42 32.86| 17 35 11.9 
3 42 25.28] 1735 3.3 
3 42 18.13| 17 34 56.2 
342 11.42] 17 34 50.6 


342 5.16/+17 34 46.5 
3 41 59.34| 17 34 43-9 
3 41 53.96] 17 34 42.8 
3 41 49.03] 17 34 43-3 
3 41 44.55] 17 34 45-4 


3 41 40.53 |+17 34 49.1 
3 41 36.96| 17 34 54-3 
3 41 33-83/ 1735 9.9 
3 41 31.16| 17 35 9.1 
3 41 28.95| 17 35 18.9 


3 41 27.21 |+17 35 30.3 
3 41 25-92) 17 35 43-3 
3 41 25.08) 17 35 57.8 
3 41 24.70} 17 36 13.9 
341 24.78) 17 36 31.5 
3 41 25.33 |+17 36 50.7 
3 41 26.34) 17 37 11.5 
3 41 27.80) 17 37 33.8 
3 41 29.73| 17 37 57.6 
3 41 32.13] 17 38 22.9 
3 41 34.99 |+17 38 49.8 
3 41 38.32) 17 39 18.2 
3 41 42.10] 17 39 48. 
3 41 40.34] 17 40 19.3 
3 41 $1.04) 17 40 §2.2 
3 41 56.20 +17 41 26. 
342 1.81) 1742 2.5 
342 7.87) 17 42 39.8 
3 42 14.39| 17 43 18.5 
3 42 21.37] 17 43 58.6 
3 42 28.80 +17 44 40.1 
3 42 36.66 |+17 45 23. 




































1.0 | 





1.0 
1.0 











Semidiam. 


Es Time A nt 
ime A nt |Hor. 
Sg Date Tro Ascetsion jon. Decifnatian |Par. 
b PA sit. 
on 8 bh m h ™ s 2 ; ve ov? 
9.3 |0.71 4 Feb. 15| 6 1| 3 42 36.66|+17 45 23.0} 1.0 
9.3 |9.71 16/ 5 57|3 42 44.96] 1746 7.2/1.0 
9-3 |0.71 17| 5 5413 42 §3.70| 17 46 52.8] 1.0 
9.3 |0.71 18/ § 50/343 2.87) 17 47 39.7) 1.0 
9.3 |0.71 19} 5 46) 3 43 12.48; 17 48 28.0] 1.0 
9.2 |0.71 20| 5 42] 3 43 22.51 1+17 49 17.5] 1.0 
9.2 |0.71 21| § 39| 3 43 32.97] 17 50 8.3] 1.0 
9.2 {0.71 22] 5 35) 3 43 43-86] 17 §1 0.4/1.0 
9.2 |0.71 23; 5 3113 43 55-17| 17 51 53-7) 1-0 
9.2 10.70 24} § 271/344 6.90! 17 52 48.3/ 1.0 
9.2 |0.70 25| 5 24] 3 44 19.05 |+17 53 44.1/ 1.0 
9-2 |0.70 26| § 20| 3 44 31.60] 17 54 41.1| 1.0 
9.2 |0.70 27| § 16) 3 44 44.56| 17 55 39-3) 1.0 
9.1 |0.70 28) § 12|3 44 57.94! 17 §6 38.6) 1.0 
9.1 |0.70] Mar. 1] § 9/345 11.72 |+17 57 39.1| 1.0 
g.1 ,0.701Sept. 1/18 2215 6 4.55 |+21 13 13.0] 1.0 
9-1 |0.70 2118 18|5 617.23] 21 13 23.1] 1.0 
9.10.70 3/18 15}5 6 29.49| 21 13 32.6) 1.0 
9.1 |0.69 4\18 1115 641.33| 21 13 41.5) 1.0 
9.1 |0.69 5|18 71/5 652.74| 21 13 49.8] 1.0 
9.0 |0.69 6118 315 7 3-73 |+21 13 57.5] 1.0 
9.0 |0.69 7118 O15 7.14.29] 2114 4.5/1.0 
9.0 |0.69 8117 5615 7 24.41| 21 14 10.9) 1.0 
9.0 |0.69 9/17 5215 734.09] 21 14 16.7) 1.0 
9.0 |0.69 10|17 4815 7 43.33| 21 14 21.8) 1.0 
8.9, ,0.69 II 17 4415 7 52.14/+21 14 26.3] 1.0 
8.9 |0.68 12/17 41|5§ 8 O.50| 21 14 30.2) 1.0 
Boles 13/17 37/5 8 8.42] 21 14 33.6] 1.0 
25 los 14/17 3315 815.89| 21 14 36.4) 1.0 
15|17 29)5 8 22.92] 21 14 38.5) 1.0 
wl 16)17 2615 8 29.49 |+21 14 40.0) 1.0 
8.9 |0.68 1717 22/5 835.61| 21 14 41.0] 1.0 
8.8 | 0.68 18|17 18|5 841.27] 21 14 41.4] 1.0 
8.8 (0.68 19|/17 1415 846.48] 21 14 41.2] 1.0 
8.8 |0.68 20|17 10'5 8 51.23] 21 14 40.5) 1.0 
8.8 |0.67 21 |17 6/5 8 55.5§2|+21 14 39.2] 1.0 
8.8 |0.67 22|17 2/5 8 59.34] 21 14 37.3| 1.0 
oe 0.67 23)16 5815 9 2.70] 21 14 34.8) 1.0 
810.67 24)16 55/5 9 5.58] 21 14 31.7) 1.0 
s7loe. 25116 51/5 9 7.99] 21 14 28.1] 1.0 
8.7 |0.67 26 |16 47/5 Q 9.94|+21 14 23.9] 1.0 
8.7 |0.67 27 |16 43'5 911.41] 21 14 19.2] 1.0 
8.7 |0.67 28 116 3915 9 12.40] 21 14 14.0) 1.0 
8.7 |0.66 29 16 3515 9 12.92] 21 14 8.2] 1.0 
8.7 0.66 3016 3115 912.97] 21314 1.8 | 
8.6/0.66FOct 1/16 27/5 9 12.55 |}+21 13 54.9] 1.0 
8.6 |0.66 2116 2315 9 11.65 |+21 








0.70 
0.70 
0.70 
0.70 


8.9 | 0.70 


8.9} 0.70 
13 47.4] 1.0! 9.0! 0.70 





Stellar magnitude at opposition, in December, 1913, —0.2. 
[Eph 13] 


554 


Date. 


Oct. 


Nov. 


on HA wh WS DN 


© 


) fe] 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

I 

2 

3 

4 


Oo ON AN 


IO 
II 
12 
13 
14 


15 


Mean 


Time] Apparent 
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of 


sit. 


SATURN, 1913. 
FOR TRANSIT AT WASHINGTON. 





Apparent Hor.| ; 
Declination. 


Par. 


tf | ere | ene | “MA 


hmijh mss ° 


1116 27/5 


16 23) 5 
16 19/5 
16 15} 5 
16115 


16 715 
16 315 
15 59/5 
15 $55 
1§ $15 


15 47/5 
15 43/5 
15 39) 5 
15 35] 5 
1§ 31/5 


15 27/5 
15 23/5 
15 19/5 
15 15/5 
IS 1115 
15 715 
IS 315 
14 59) 5 
14 54.5 
14 59/5 


14 46) 5 
14 42/5 
14 38) 5 
14 34/5 
14 30! 5 
14 26] 5 
14 2115 
1417/5 
14 13/5 
14 915 


14 5/5 
14 O15 
113 56) 5 
13 52) 5 
13 48) 5 
13 44! 5 
13 39) 5 
13 35/5 
13 31/5 
13 27/5 
13 ral. 

5 


16 13 18 


9 12.55 |+21 
9 11.65] 21 
9 10.28] 21 
9 8.45] 21 
Q 6.14| 21 
9 3.36 
Q O12 
8 56.41 
8 §2.23 
8 47.60 


8 42.52 
8 36.98 
8 30.98 
8 24.53 
8 17.63 
8 10.28 
8 2.49 
7 54.26 
7 45-59 
7 36.49 


7 26.95 
7 16.99 
7 6.61 
6 55.81 
6 44.59 
6 32.96 
6 20.92 
6 8.49 
5 55-67 
5 42.46 
5 28.88 
5 14.93 
5 0.61 
4 45-95 
4 30.94 
4 15.58 (+21 
3 59.89} 21 
3 43.89 
3 27.58 
3 10.96, 
2 54.05 ear 
2 36.85 | 21 
2 19.37| 21 
2 1.62; 21 
I 43-60 21 


I 25.34 +21 


+21 
2! 
2! 
21 
2! 


+21 
21 
21 
21 
21 


+21 
21 
21 
21 
2I 


+21 
21 
21 
21 
21 


+21 


I 6.84 ltr . 





~~ = ll 
e e ° « . 


119.5 


19.5 
119.5 


w= ome = = = 
. ° 


119.5 
119.5 


I 9.5 
119.5 
1} 9.5 


‘los 


0.75 
0.75 





ees | OE | 


19/13 65 © 9.95 
20;13 11 4 59 50.58 
21 |12 57/4 59 31.02 
22 (12 53/4 59 11.27 
23/12 49] 4 §8 51.36 
24112 44] 4 58 31.29 









26 |12 36] 4 57 50.71 | 
27 [12 3114 57 30.23 
28 |12 2714 57 9.64 
29 |12 23] 4 56 48.95 
30|12 19] 4 56 28.17 


12141456 7.33 








os 











{I 53] 4 54 22.44 
It 49/4 54 1.42 
It 44) 4 §3 40.41 
IT 40) 4 53 19.43 
II 36] 4 52 58.48 


If 32/4 52 37.58 
Il 27) 4 52 16.73 
Il 23] 4 51 55.96 
If 19) 4 $1 35-27 
II 1414 §13 14.67 
II 10) 4 50 54.18 
I7|11 614 50 33.81 
I8/1r 2/4 50 13.56 
19/10 57) 4 49 53-44 
20 110 53) 4 49 33-47 


21 j10 49] 4 49 13.67 
ne 44| 4 48 54.04 
| 


0 Oo ON A TH PS ® WN 






14 
15 
16 














20 43 56.7 
20 43 32.3 
20 43 8.3 
20 42 44.8 
+20 42 21.7 
20 41 59.1 
20 41 37. 
20 41 15.4 
20 40 54.4 





10 40} 4 48 34.60 
10 36) 4 48 15.35 
10 32] 4 47 56.31 


10 28 4 47 37.49 
10 23) 4 47 18.90 
28 10 1914.47 0.55 
29 10 15] 4 46 42.45 
30 |10 11] 4 46 24.62 


22 
23 
24 
25 


26 
27 








31/10 61446 7.061+20 40 33.9] I. 
32!10 2!4 45 49.78 1+20 40 14.11 I. 


Stellar magnitude at opposition, in December. 1913, —0.2. 
{Eph 13] 
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0.75 
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0.75 
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9-5 , 9.74 
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URANUS, 1913. 
FOR TRANSIT AT WASHINGTON. 





Mean 
Time | Apparent 
Date. of Right 
Tran-| Ascension. 
sit. 


-———— ane 


Apparent |Hor. E 
Declination .|Par. § 











h m h m s ° eA ” ot 
May 1/18 1/20 40 18.57-18 59 17.6/0.4| 1.7 
2|17 57|20 40 20.59! 18 §9 12.3) 0.4| 1.7 
3117 54/20 40 22.40] 18 59 7.7; 0.4] 1.7 
4|17 50/20 40 24.01) 18 59 3.9/0.4] 1.7 
5 |17 46/20 40 25.41] 18 59 0.8/0.4| 1.7 
6/17 42/20 40 26.61|-18 58 58.5) 0.4) 1.7 
717 38/20 40 27.61} 18 58 57.0) 0.4] 1.7 
8/17 34/20 40 28.41| 18 58 56.3) 0.4| 1.7 
9 |17 30:20 40 29.00; 18 58 56.3/ 0.4] 1.7 
10|17 26120 40 29.39, 18 58 57.1/ 0.4 | 1.7 
11 |17 22/20 40 29.58'-18 §8 58.6) 0.5 | 1.7 
12|17 18/20 40 29.571 18 59 0.9] 0.5 | 1.7 
13 |17 14/20 40 29.35; 18 59 3.9/0.5] 1.7 
14 |17 10/20 40 28.93} 18 59 7.7/0.5] 1-7 
15 |17 6)20 40 28.31] 18 59 12.2|0.5| 1.7 


16\17 2/20 40 27.511-18 59 17.5] 0.5 | 1.7 
17 [16 58/20 40 26.51] 18 59 23.5| 0.5 | 1.7 
18 |16 54/20 40 25.30] 18 59 30.2! 0.5 | 1.7 
1g |16 §1120 40 23.90] 18 59 37.7/ 9.5] 1.7 
20 116 47/20 40 22.30] 18 59 45.9] 0.5 | 1.7 
21/16 43/20 40 20.51/-18 §9 54.8] 0.5 | 1.7 
22/16 39/20 40 18.53) 19 O 4.4/0.5] 1.7 
23 16 35120 40 16.35| 19 © 14.7/0.5| 1.7 
2416 31\20 40 13.97] 19 O 25.8/0.5 | 1.7 
25 |16 27/20 40 11.40) 19 O 37.6/0.5| 1.7 
26 |16 23/20 40 8.65/-19 0 50.1/0.5| 1.7 
27|16 19/20 40 §.71) 19 I 3.3)0.5] 1.7 
28/16 15/20 40 2.58] 19 1 17.1/0.5| 1.7 
29 [16 11/20 39 59.26] 19 I 31.6)/0.5 | 1.7 
30|16 7|20 39 55.76 19 1 46.8\0.5! 1.7 
31,16 3/20 39 §2.07/-19 2 2.7/0.5| 1.7 
June lis 59'20 39 48.20] 19 2 19.2/0.5| 1.7 

2/15 55120 39 44.16] 19 2 36.3/0.5| 1.7 

3/15 51120 39 39-93) 19 2 54.2) 0.5 | 1-7 

4/15 47/20 39 35-52) 19 3 12.7)0.§| I.7 


5/15 43'20 39 30.94|-19 3 31.80.5] 1.7 


6|15 39/20 39 26.18) 19 3 51.5) 0.5| 1.7 
711§ 35.20 39 21.25} 19 4 11.9) 0.5 1.7 
8115 31,20 39 16.15] 19 4 32.9) 0.5 | 1.7 
9 |15 27:20 39 10.89] 19 4.54.5 0.5] 1.7 
IO|I5 23120 39 §.46/-19 5 16.6/0.5/ 1.7 
IQ|I5 1920 38 §9.87/ 19 § 39.3/0.5| 1.7 
12/15 15'20 38 §4.12| 19 6 2.6/0.5] 1.7 
13/15 11/20 38 48.21] 19 6 26.5/0.5| 1.7 
I4}1§ 7120 38 42.15! 19 6 50.8/0.5| 1.7 


15|1§ 3/20 38 35-93-19 7 15-7|0.5| 1-7 
16|14 59/20 38 29.56-19 7 41.1/0.5| 1.7 




































































“19 7 41.1} 0.5 

14 55/20 38 23.05] 19 8 7.0/0.5 

40) 19 8 33.4] 0.5 

19 9 0.3/0.5 

19 9 27.7/0.5 

“19 9 55-5] 0-5 

19 10 23.8) 0.5 

19 10 52.61 0.5 

19 If 21.7/0.5 

19 II §1.3/0.5 

—19 12 21.3/0.5 

19 12 §1.7| 0.5 

. 19 13 22.4] 0.5 
0.12 29|14 6/20 36 54.36) 19 13 53.6/0.5 
O.12 30/14 2120 36 46.17! 19 14 2§.2) 0.5 
O.12p July 1113 5820 36 37.8819 14 57.1) 0.5 
0.12 2113 54|20 36 29.48] 19 1§ 29.2] 0.5 
0.12 3113 50120 36 20.98} 19 16 1.7/0.5 
0.12 4|13 46/20 36 12.38) 19 16 34.5] 0.5 
0.12 5 |13 42/20 36 3.68 19 17. 7.60.5 
0.12 6113 37/20 35 54.89|-19 17 41.0/0.5 
0.12 7113 33}20 35 46.01] 19 18 14.6 0.5 
0.12 8/13 29/20 35 37.05) I9 18 48.4 0.5 
O.12 9 |13 25/20 35 28.02) 19 19 22.5 0.5 
0.12 10|13 21/20 35 18.91] 19 19 §6.7/0.5 
0.12 II |13 17/20 35 9.73/-19 20 31.2/ 0.5 
0.12 12/13 13/20 35 0.48} 19 21 5.80.5 
O.12 13|13 9/20 34 51.18] 19 21 40.6,0.5 
0.12 I4|13 5/20 34 41.81] 19 22 15.5) 0.5 
0.12 1513 1120 34 32.38) 19 22 50.6'0.5 
O.12 16112 56/20 34 22.89\-19 23 25.9 0.5 
0.12 17 [12 52/20 34 13.36 19 24 1.3/0.5 
O.12 18/12 48/20 34 3.79] 19 24 36.8] 0.5 
0.12 19 |12 44120 33 54-17) 19 25 12.3, 0.5 
O.12 20 (12 40}20 33 44.51] 19 25 47.8) 0.5 
0.12 21/12 36.20 33 34.82/19 26 23.4] 0.5 
0.12 22 |12 32/20 33 25.09) 19 26 59.1, 0.5 
O.12 23 (12 28/20 33 15.33] 19 27 34.8, 0.5 
0.12 24 ]12 24/20 33 5.55| 19 28 10.5) 0.5 
on 25 |12 20/20 32 55.76] 19 28 46.2) 0.5 
O.12 26j12 16/20 32 45.95,-19 29 21.9] 0.5 
0.12 2712 12/20 32 36.13 19 29 §7.6/ 0.5 
O.12 28/12 7/20 32 26.29 19 30 33-2) 0.5 
0.12 2Q|12 3/20 32 16.45, 19 31 8.7/0.5 
10.12 3ZO\11 59,20 32 6.61, 19 31 44.110.5 
0.12 3LILI 55/20 31 56.78|\-19 32 19.5| 0.5 
0.12f Aug. 1j11 §1/20 31 46.96.-19 32 54.9/0.5 





rn re NT A 





Stellar magnitude at opposition, in July, 19:3, 6.0. 


[Eph 13] 
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URANUS, 1913. 
FOR TRANSIT AT WASHINGTON. 


Mean A 
ime pparent 
of Ri gbt 
Tran-} Ascension. 

sit. 


Apperent |Hor. 
Declination .|Par. 





rrr rrr | cf | ce 9h ce | eee | coo | eee | eee Oe eee 



















Tine Apparent Pit] apparent | gooreme (nor! SEL AEE] apperent | gorenme foe! £ | BE E be 
re Ackil, DeSlontion.ar| = [Ey] Pet 
sit. d aY¥ 
hm hm ss o 4 wT ay el gs 
Il 51/20 31 46.96|-19 32 54-9, 0.5 | 1.8 |0.13 $Sept.16 
Il 47/20 3% 37.16) 19 33 30.1/0.5 | 1.80.13 17 
Il 43}20 31 27.37] 19 34 5.1/0.5 | 1.8 0.13 18 
II 39\20 31 17.61] 19 34 40.0) 0.5 | 1.8 |0.13 19 
II 35,20 31 7.87| 19 3§ 14.7] 0.5 | 1.8 0.13 20 
11 30/20 30 58.16}-19 35 49.3] 0.5 | 1.8 |0.13 21 
II 26/20 30 48.49] 19 36 23.6)0.5 | 1.8 [0.13 22 
II 22120 30 38.86] 19 36 57.7) 0.5 | 1.8 [0.13 23 
Ir 18}20 30 29.27| 19 37 31.5| 0.5 | 1.8 |0.13 24 
II 14120 30 19.73] 19 38 5.2/0.5 | 1.8 |0.13 25 
II 10/20 30 10.24)-19 38 38.6) 0.5 | 1.8 j0.13 26 
Il 6)20 30 0.80) 19 39 11.8} 0.5 | 1.8 |0.13 27 
IL 2/20 29 §1.41| 19 39 44.7| 0.5 | 1.8 [0.13 28 
10 58/20 29 42.09] 19 40 17.3} 0.5 | 1.8 0.13 29 
IO §4|20 29 32.84) 19 40 49.6) 0.5 | 1.8 [0.13 30 
IO §0)20 29 23.6619 41 21.6,0.5 | 1.8 |0.138 Oct. 1 
10 46/20 29 14.55] 19 41 53.3) 0.5 | 1.8 [0.13 2 
10 42/20 29 5§.51| 19 42 24.610.5 | 1.8 [0.13 3 
10 37|20 28 56.55) 19 42 55.5| 0.5 | 1.8 |0.13 4 
10 33/20 28 47.69] 19 43 26.11 0.5 | 1.8 [0.13 5 
10 29/20 28 38.91|-19 43 56.3) 0.5 | 1.8 |0.13 6 
IO 25|20 28 30.21| 19 44 26.1] 0.5 | 1.8 j0.13 7 
10 21(20 28 21.61| 19 44 55.6) 0.5 | 1.8 |0.13 8 
10 17/20 28 13.10] 19 4§ 24.7/ 0.5 | 1.8 |0.13 9 
10 13/20 28 4.69] 19 45 53-4] 0.5 | 1.8 |0.13 10 
10 9/20 27 56.39|-19 46 21.7] 0.5 | 1.8 [0.13 II 
IO. 5|20 27 48.20] 19 46 49.5| 0.5 | 1.8 |0.13 12 
10 1]20 27 40.13] 19 47 16.8] 0.5 | 1.8 |0.13 13 
9 57|20 27 32.17| 19 47 43.7| 0.5 | 1.8 |0.13 14 
9 53/20 27 24.34) 19 48 10.2] 0.5 | 1.8 |0.13 15 
9 49|20 27 16.63\-19 48 36.1) 0.5 | 1.8 [0.13 16 
9 44/20 27 9.04] 19 49 1.5/0.5 | 1.8 [0.13 17 
9 40/20 27. 1.58} 19 49 26.5/0.5 | 1.8 [0.13 18 
Q 36/20 26 54.26] 19 49 50.9] 0.5 | I.7 |0.12 19 
Q 32/20 26 47.08] 19 §0 14.9] 0.5 | 1.7 |0.12 20 
9 28/20 26 40.03\-19 50 38.3] 0.5 | 1.7 [0.12 21 
Q 24/20 26 33.12] 19 51 1.2/0.5 | 1.7 [0.12 22 
Q 20/20 26 26.36] 19 51 23.5/0.51 1.7 |O.12 23 
9 16/20 26 19.75] 19 51 45-2) 0.5 | 1.7 |O.12 24 
9 12|20 26 13.28 19 §2 6.4/0.5 | 1.7 [0.12 25 
9 8/20 26 6.97/-19 §2 27.0/0.5 | 1.7 |0.12 26 
119 4/2026 0.83) 19 52 47.0/0.5 | 1.7 {0.12 27 
Q 0/20 25 54.84! 19 53 6.4/0.5 | 1.7 }O.12 28 
8 56/20 25 49.01! 19 53 25.3) 0.5 | 1.7 |O.12 29 
8 §2/20 25 43.34] 19 53 43-6] 0.5 | 1.7 |0.12 30 
8 48|20 25 37.84-19 54 1.2/0.5 | 1.7 [0.12 31 
_ 161 8 44120 25 32.507 19 §4 18.210.5 | 1.7 10.12 Nov. 1 








hmhmi i —s o 4 
8 44 [20 25 32.5019 54 18.2 
8 40 |20 25 27.33] 19 54 34-6) 0.5 
8 36 |20 25 22.34] 19 54 50.4) 0.5 
8 32 120 25 17.52] 19 55 5.6/0.5 
8 28 |20 25 12.88! 19 §§ 20.1) 0.5 


8 24/2025 8.41/-19 55 34-1/0.5 
8 20 20 25 4.13) 19 55 47-4|9.5 


0.5 








1.7 , 0.12 
1.7 ,O.12 


8 16|20 25 0.03} 19 56 0.0}0.5 11.7 ‘ou 


8 12 |20 24 56.12] 19 56 12. 
8 820 24 52.39) 19 56 23.3] 0.5 


8 4 (20 24 48.85|-19 56 33.91 0.5 
8 0|20 24 45.50} 19 56 43.8) 0.5 
7 56 |20 24 42.35 
7 52 |20 24 39.39 
7 48 |20 24 36.63) 1957 9.6/0.5 


7 44 |20 24 34.07\-19 57 16.8/0.5 
7 40 |20 24 31.70} 19 §7 23.3} 0.5 
7 36 |20 24 29.53) 19 57 29.1/0.5 
7 32 |20 24 27.57) 19 57 34-3] 0.5 









7 28 \20 24 25.82) 19 57 38.8 °5 | 


7 24 |20 24 24.27/-19 $7 42.5) 9-5 
7 20 |20 24 22.91) 19 57 45-5 9-5 
7 16 |20 24 21.75) 19 57 47-9/9-5 | 
7 12 |20 24 20.80) 19 57 49.5/ 0.5 
7 8 (20 24 20.06] 19 57 50.4) 0.5 


7 4(|20 24 19.53}-19 57 50.6) 0.5 
7 0(|20 24 19.21) 19 57 50.1|/0.4 
6 57 |20 24 19.10} 19 57 48.8/0.4 
6 53 |20 24 19.20) 19 57 46.9} 0.4 
6 49 |20 24 19.50) 19 57 44.3| 0.4 
6 45 |20 24 20.00,-19 §7 40.9] 0.4 
6 41 |20 24 20.72! 19 57 36.7/9.4 
6 37 |20 24 21.65) 19 57 31.9;9.4 
6 33 |20 24 22.79) 19 57 26.4/0.4 
6 29 |20 24 24.13] 19 57 20.2|0.4 


6 25 |20 24 25.69 —-19 §7 13.2| 0.4 
6 21 |20 24 27.45) 19 57 5-5| 0-4 
6 17 |20 24 29.42) 19 5657.1] 0.4 
6 14 |20 24 31.60; 19 56 48.110.4 
6 10 |20 24 34.00) 19 56 38.3) 0.4 
6 620 24 36.61/-19 56 27.8) 0.4 
6 2120 24 39.43! 19 56 16.5] 0.4 
5 58 |20 24 42.45! 19 56 4.5/0.4 
5 54 |20 24 45.69) 19 55 §1.8) 0.4 
5 50 |20 24 49.14) 19 $55 38.5} 0.4 
5 46 |20 24 §2.80-19 55 24.41 0.4 
5 42 20 24 56.65|-19 55 9.610.4 


Stellar magnitude at opposition, in July, 1913, 6.0. 


[Eph 13] 
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Feb. 


NEPTUNE, 1913. 
FOR TRANSIT AT WASHINGTON. 





Mean 
Time 


ran-| Ascension. 
sit. | 


“ Apparent Apparent |Hor. 
Declination .|Par. 


a a le ee ne ee ee eee 







20 38 17.7/0.3 
20 38 35.8} 0.3 
20 38 54.0} 0.3 
20 39 12.3} 0.3 
+20 39 30.6) 0.3 
20 39 49.0) 0.3 
20 40 7.4}9.3 
20 40 25.9) 0.3 
20 40 44.4) 9.3 
12 26) 7 46 17.79|+20 41 2.9}0.3 
12 22} 7 46 10.69] 20 41 21.5}0.3 
12 1817 46 3.59] 20 41 40.1/0.3 
12 1417 45 56.48] 20 41 58.8} 0.3 
12 1017 45 49.38| 20 42 17.5/0.3 
12 617 45 42.27 |+20 42 36.2/0.3 
IZ 217 45 35-16| 20 42 §4.9|0.3 
IE 57|7 45 28.05| 20 43 13.5}0.3 
IT 53] 7 4§ 20.96] 20 43 32.2/0.3 
II 49|7 45 13.87| 20 43 §0.8/0.3 





20|1I 45/745 §.79|+20 44 9.5} 0.3 


a5 
26 
37 
28 


8 


oan) COT AM & wwnn ZB 


13|10 87 42 28.21 


IK 41/7 44 59.72 
LE 37| 7 44 52.67 
II 33] 7 44 45-65| 2045 4.8/0.3 
Ik 29|7 44 38.66/ 20 45 23.2/0.3 


YY 25/7 44 31.70|+20 45 41.5] 0.3 
II 21) 7 44 24.76] 20 45 59.8/9.3 
Il 1717 44 17.86| 20 46 17.9/0.3 
Il 13} 7 44 11.00| 20 46 35.91/03 
II 91/744 4.17| 20 46 53.8/0.3 


II 5/7 43 57.39 |+20 47 11.6/0.3 
IE 117 43 50.65] 20 47 29.3/0.3 
10 57| 7 43 43-95 | 20 47 46.9] 0.3 
10 53) 7 43 37-30| 2048 4.4/0.3 
10 49] 7 43 30.70| 20 48 21.9/0.3 


10 45] 7 43 24.15 |+20 48 39.2) 0.3 
10 411 7 43 17.67| 20 48 56.3) 0.3 
10 37/7 43 11.25] 20 49 13.2/0.3 
10 33| 7 43. 4-89| 20 49 30.0) 0.3 
10 28] 7 42 58.60| 20 49 46.7/0.3 


10 24! 7 42 §2.37|+20 §0 3.2/0.3 
10 20] 7 42 46.21 | 20 50 19.5] 0.3 
10 16] 7 42 40.13] 20 50 35.7/0.3 
10 12] 7 42 34.13] 20 §0 51.640.3 
20 §1 7.3/0.3 


20 44 27.9) 0.3 
20 44 46.4} 0.3 













14/10 4/7 42 22.37 |+20 51 22.8/0.3 
I5}10 O17 42 16.62 1+20 51 38.1] 0.31 1.3 |0.09 


iE 
3 da Date. 
BG 
or 3 
1.3 |0.09] Feb. 15 
1.3 |0.09 16 
1.3 |0.09 17 
1.3,|0.09 18 
1.3 |0.09 19 
1.3 |0.09 20 
1.3 |0.09 21 
1.3 |0.09 22 
1.3 |0.09 23 
1.3 |0.09 24 
1.3|0.09 25 
1.3 |0.09 26 
1.3 |0.09 27 
1.3 ]0.09 28 
1.3/0.09fMar. 1 
1.3 |0.09 2 
1.3 |0.09 3 
1.3 |0.09 4 
1.3 |0.09 5 
1.3 10.09 6 
1.3 |0.09 7 
1.3 |0.09 8 
1.3 |0.09 9 
1.3 [0.09 10 
1.3 |0.09 +B 
1.3 |0.09 12 
1.3 |0.09 13 
1.3 |0.09 14 
1.3 |0.09 15 
1.3 {0.09 16 
1.3 |0.09 17 
1.3 |0.09 18 
1.3 |0.09 19 
1.3 |0.09 20 
I.3 |0.09 21 
1.3 |0.09 22 
1.3 |0.09 23 
1.3 |0.09 24 
1.3 |0.09 25 
1.3 |0.09 26 
1.3 ,0.09 27 
1.3 |0.09 28 
1.3 |0.09 29 
1.3 |0.09 30 
1.3 [0.09 31 
1.3|/0.09fApr. 1 
2 


9 3617 41 43.93 
9 32)7 41 38.81 
9 28) 7 41 33.79 
9 24/7 41 28.88 


9 20|7 41 24.06 |+20 53 §9.6/ 0.3 
9 16/7 41 19.34] 20 54 12.4/0.3 
9 12) 7 41 14.73) 20 $4 24.9/0.3 
9 817 41 10.23| 20 §4 37.2/0.3 
9 4/741 5.84| 20 54 49.3/0.3 
9 4741 1.86/+2055 1.1/0.3 
8 56) 7 40 §7.40| 20 §5 12.6/0.3 
8 52/7 40 §3.36| 2055 23.8/0.3 
8 48) 7 40 49.43| 20 55 34.7[9.3 
8 44| 7 40 45.62| 20 55 45.4] 0.3 


8 40) 7 40 41.93 |+20 §5 55-9] 0.3 
8 36 7 40 38.36 
8 32) 7 40 34.92 
8 28) 7 40 31.60 
8 24| 7 40 28.40 


20 §6 §2.1/0.3 
8 12| 7 40 19.60/ 2057 0.4/0.3 
8 8/7 4016.92] 2057 8.3/0.3 
8 4/7 40 14.37| 20 57 15.9|9.3 


8 0 7 40 11.95 |+20 57 23.3/ 0.3 
7567 40 9.67| 20 57 30.4) 0.3 
7 52}7 40 7.53| 20 57 37.110.3 
7 4817 40 5.53| 2057 43.5/9.3 
7 44,740 3.65| 2057 49.6/0.3 


7 4017 40 1.90|+20 57 55.5/ 0.3 
7 36|7 40 0.29 
7 32/7 39 58.82 
7 2917 39 57-49 
7 25|7 39 56.29 


7 2117 39 55-24 |+20 §8 19.4/ 0.3 
717) 7 39 54-33| 20 58 23.2/0.3 
7 1317 39 53-55 | 20 §8 26.7/0.3 
7 917 39 52.91| 20 58 30.0'0.3 
7 51739 52-41| 20 58 32.8/0.3 


7 117 39 52.05 |+20 58 35.3) 0.3 
6 §71 7 39 §1.83 +20 §8 37.5/0.3 


20 58 10.8] 0.3 
20 §8 15.3] 0.3 





Stellar magnitude at opposition, in January, 1913, 7.7. 


{Eph 13] 

















558 NEPTUNE, 1918. 
FOR TRANSIT AT WASHINGTON. 
Time| Apparent | Time| Apparent § 
ime pparen A Hor.| : ime pperen A Hor. 
Pete: | gaa] Ascension, [Desination. Par rele! Amati, Decination [Par] © 
sit. sit. & 
hmhmiss cor nls hmhwam @=°3 ne 27 ” oe 
Apr. 1] 7 117 39 52.05 |+20 58 35.3: 0.3] 1.3 |0.09§ Nov.16 |16 17/8 041.62}+20 6 5.6/0.3) 1.3 
2} 65717 39 51.83] 20 58 37.5|9.3| 1.3 |0.09 17 |16 13/8 039.28] 20 612.110.3}1.3 
3| 6 §3| 7 39 51.76! 20 58 39.4! 0.3| 1.3 0.09 18/16 9/8 0 36.81| 20 6 19.0;0.3}1.3 
4| 6 4917 39 51.84] 20 58 40.9'0.3| 1.30.09 19/16 5;8 034.21] 20 6 26.3/0.3| 1-3 
51 6 4517 39 52.06] 20 58 42.1 0.3 1.3 |0.09 20/16 1,8 031.48] 20 6 33.9/0.3} 1.3 
6] 6 41! 7 39 52.42 |+20 58 42.9 0.3 | 1.3 {0.09 21115 §7|/8 0 28.62|+20 6 42.0/0.3] 1.3 
7| 637|7 39 52-91] 20 58 43.3 0.3} 1.3 |0.09 22115 53|8 025.62] 20 6 §0.5|0.3/ 1.3 
8! 6 33) 7 39 53-54] 20 58 43.3} 0.3 | 1.3 |0.09 23/15 49)8 022.50] 20 6 59.3/90.3} 1.3 
9| 6 29/7 39 54.32| 20 §8 43.1/0.3| 1.3 |0.09 24115 45}8 019.26] 20 7 8.5}0.3] 1-3 
10] 6 26] 7 39 55.24] 20 58 42.6) 0.3 | 1.3 |0.09 25115 42)}8 015.89] 20 7 17.9,0.3] 1.3 
I1| 6 22] 7 39 56.30/+20 58 41.7/0.3| 1.3 |0.09 26|15 38}8 0 12.39}+20 7 27.8}0.3] 1.3 
12| 6 18] 7 39 57-50] 20 58 40.5] 0.3} 1.3 |0.09 27115 3418 ©o 8.78] 20 7 38.0:0.3]1.3 
13] 6 14] 7 39 58.84] 20 58 38.9] 0.3] 1.3 |0.09 28 (15 30|8 O 5.05] 20 7 48.5/0.3/ 1.3 
14| 6 10/7 40 0.33| 20 58 37.0) 0.3| 1.3 |0.09 29 {15 26|8 oO 1.19} 20 7 §9.5|9.3] 1-3 
1I5| 6 6740 1.95] 20 58 34.8) 0.3| 1.3 /0.09 30/15 22}7 59 57-21| 20 8 10.9/0.3] 1.3 
16| 6 2/740 3.71 |+20 58 32.3/0.3| 1.3 /0.09§ Dec. 1/15 18] 7 59 53.11 [+20 8 22.5}0.3 | 1.3 
17| 5 58) 7 40 5§.61| 20 58 29.4] 0.3| 1.3 |0.09 2/15 14;7 59 48.90] 20 8 34.4/0.3 | 1.3 
18| 5 5417 40 7.65] 20 58 26.1|0.3| 1.3 10.09 3/15 1017 59 44.58] 20 8 46.8/0.3/ 1.3 
19| 5 50|7 40 9.82] 20 58 22.4|0.3] 1.3 /0.09 4/15 617 59 40.15] 20 8 §9.5/0.3] 1.3 
20! 5 46) 7 40 12.13 1+20 §8 18,3] 0.3 | 1.3 |0.09 51t5 217 59 35.61] 20 9 12.5/0.3/1.3 
Oct. 21/18 08 0 53.88/+20 5 37.2/0.3| 1.3/0.09 6 (14 58] 7 59 30.9614+20 9 25.7/0.3| 1.3 
22/17 5618 055.17| 20 5 33.2}0.3] I.3]0.09 7114 5417 59 26.20} 20 9 39.2/0.3/ 1.3 
23117 52)8 056.32] 20 § 29.5/0.3] 1.3]/0.09 8'14 5017 59 21.34] 20 9 §3.0/0.3] 1.3 
24/17 48)8 057.33] 20 5 26.3]/0.3| 1.3/0.09 9114 46] 7 59 16.38] 20 10 7.1(0.3/ 1.3 
25117 44/8 058.19] 20 § 23.5/9.3| 1.3|0.09 10|14 41) 7 59 11.32] 20 10 21.5)0.3} 1.3 
26117 O 58.92 |+20 5 21.1/0.3] 1.3/0.09 11 (14 37/7 59 6.17 |+20 10 36.2] 0.3} 1.3 
27 (17 3618 ©59.50| 20 § 19.1/0.3| 1.3|/0.09 12 |14 3317 59 0.92] 20 10 §1.2/0.3] 1.3 
28/17 32/8 059.94] 20 § 17.6)0.3| 1.3]/0.09 13/14 2917 58 §5.57| 20 11 6.440.3/ 1.3 
29|17 28|8 1 0.23] 20 5 16.5)0.3] 1.3|0.09 14.|14 25] 7 §8 50.13| 20 II 21.9/0.3] 1.3 
30|17 24,8 1 0.39] 20 5 15.8/0.3| 1.3/0.09 15 |14 21| 7 58 44.60] 20 I1 37.7/0.3/ 1.3 
31/17 21,8 I 0.40|+20 § 15.5] 0.3] 1.3 |0.09 16114 17| 7 §8 38.99 [+20 11 53.8) 0.3 | 1.3 
Nov. 1|17.17|8 1 0.28] 20 5 15.5|0.3/ 1.3 |0.09 17 |14 13) 7 58 33.29] 20 12 10.1}0.3| 1.3 
2|1713|8 1 O.O1] 20 § 16.0/0.3| 1.3/0.09 18|14 9| 7 58 27.50| 20 12 26.6/0.3] 1.3 
3117. 918 059.60] 20 § 16.9/0.3| 1.3/0.09 19114 §|7 58 21.63] 20 12 43.3) 0.3] 1.3 
4|17. 5/8 ©59.05|] 20 § 18.2|0.3| 1.3 /0.09 20|14 1'7 §8 15.69] 2013 0.2/0.3] 1.3 
5117 O 58.35 |+20 5 20.0/0.3| 1.3 /0.09 21113 5717 58 9.67 |+20 13 17.4)0.3] 1.3 
6/16 57|8 057.52] 20 5§ 22.110.3| 1.3/0.09 22 |13 53/7 58 3-57] 20 13 34.8/0.3/ 1.3 
7|16 53}8 © 56.56! 20 5 24.6/0.3| 1.3/0.09 23113 49,7 57 57.40] 20 13 §2.5)0.3) 1.3 
8116 491}8 ©055.45| 20 § 27.6/0.3| 1.3 |0.09 24113 4517 57 §1.17| 20 14 10.410.3| 1.3 
9|16 45)8 054.20! 20 5 30.9] 9.3| 1.3 }0.09 25 113 4117 57 44.87| 20 14 28.4/0.3/ 1.3 
10|16 41/8 0 52.81 |+20 5 34.6/0.3} 1.3 /0.09 26 |13 37|7 57 38.50 |+20 14 46.5/0.3| 1.3 
11/16 37|8 051.29] 20 5 38.7/0.3| 1.3/0.09 27 113 33) 7 57 32:07] 201§ 4.8)0.3] 1.3 
12116 33| 8 049.63] 20 5§ 43.3) 0.3| 1.3|0.09 28 }13 29! 7 57 25.58| 20 15 23.3/0.3} 1.3 
13/16 29;8 © 47.82/ 20 5 48.3/0.3/ 1.3/0.09 29 |13 25:7 57 19.04| 20 15 42.0)0.3/ 1.3 
14/16 25/8 045.88) 20 5 53.7/9.3| I.3|0.09 30 |13 ail 7 57 12.44| 2016 0.8/0.3] 1.3 
15 |16 2118 0 43.82|+20 § 59.5] 0.3/ 1.3 |0.09 31 (13 17/757 5§.79|+20 16 19.8/0.3/ 1.3 
16|16 1718 041.621420 6 5.6/0.3| 1.310.09 32 113 1317 56 59.09 +20 16 38.9/ 0.31 1.31 0: 











Stellar magnitude at opposition, in January, 1914, 7.7. 
[Eph 13] 
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560 ECLIPSES, 1913. 


In the year 1913 there will be five eclipses, three of the Sun and two of the 
Moon. 


I.—A Total Eclipse of the Moon, 1913, March 21-22, partly visible at Wash- 
ington, the Moon setting eclipsed; the beginning visible generally in North America, 
western South America, throughout the Pacific Ocean, Australia, and the eastern 
border of Asia; the ending visible generally in western North America, the Pacific 
Ocean, Australia, central and eastern Asia. 


ELEMENTS OF THE ECLIPSE. 
d hm s 
Greenwich mean time of § in right ascension, March 21 23 47 57.7 


h m 8 Ss 


Sun’s right ascension 0 4 37-49 Hourly motion 9.10 
Moon’s right ascension 12 4 37.49 Hourly motion 132.19 
Sun’s declination 0 30 5.7 N. Hourly motion Oo 59.2 N. 
Moon’s declination o 18 26.1 5S. Hourly motion 18 7.3 S. 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 16 2.8 


Moon’s equa. hor. parallax 60 58.9 Moon’s true semidiameter 16 36.2 


CIRCUMSTANCES OF THE ECLIPSE. 


d h m 
Moon enters penumbra March 21 21 16.3 
Moon enters shadow 21 22 12.6 
Total eclipse begins 21 23 10.9 
Middle of the eclipse 21 23 57.6 + Greenwich Mean Time. 
Total eclipse ends 22 O 44.4 
Moon leaves shadow 22 1 42.6 
Moon leaves penumbra 22 2 38.9 
Contacts of Shadow Angles of position The Moon being in the zenith 
with Moon’s limb. from the north point. in longitude 
from Greenwich. and in latitude. 
First 128 to E. 152 11 W. o 10 N. 
Last 70 to W. 157 6 E. o 53 S. 


Magnitude of the eclipse= 1.575 (Moon’s diameter= 1.0). 
Il._—A Partial Eclipse of the Sun, 1913, April 6, invisible at Washington. 
ELEMENTS OF THE ECLIPSE. 


d hm s 
Greenwich mean time of 6 in right ascension, April 6 6 54 57.9 


h m s 8 8 
Sun and Moon’s R. A. 1 o 18.70 Hourly motion 9.14 and 109.32 
Sun’s declination 6 26 20.3 N. Hourly motion o 56.7 N. 
Moon’s declination 7 47 54.8 N. Hourly motion 14 14.0 N, 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 15 58.5 
Moon’s equa. hor. parallax 54 51.4 Moon’s true semidiameter 14 56.2 


CIRCUMSTANCES OF THE ECLIPSE. 


Greenwich Mean Longitude from 
ime, Greenwich. Latitude. 
d h m o 7 o 8 
Eclipse begins April 6 3 53.9 151 24.1 W. 28 59.0 N. 
Greatest eclipse 6 5 32.9 175 32.3 E. 61 20.5 N. 
Eclipse ends 6 7 11.2 37 49.1 E. 82 9.3 N. 


Magnitude of greatest eclipse =0.424 (Sun’s diameter= 1.0). 
{Eph 13] 


EOLIPSES, 1913. 561 


IlII.—A Partial Eclipse of the Sun, 1913, August 31, invisible at Washington. 
ELEMENTS OF THE ECLIPSE. 


d oh 
Greenwich mean time of 6 in right ascension, August 31 7 34 56.7 


h m 8 
Sun and Moon’s R. A. 10 37 45.36 Hourly motion 9.09 and 137.98 
San’s declination 8 39 48.0 N. Hourly motion O 541 S. 
Moon’s declination 10 19 39.3 N. Hourly motion 17 14.2 S. 


Sun’s equa. hor. parallax 8.7. Sun’s true semidiameter 15 51.0 
Moon’s equa. hor. parallax 61 17.3 Moon’s true semidiameter 16 41.2 


CIRCUMSTANCES OF THE ECLIPSE. 


Greenwich Mean Longitude from 
Time. Greenwich. Latitude. 
4d hm ° ’ ° ’ 
Eclipse begins August 31 8 2.5 13 16.0 E. 77 36.3 N. 
Greatest eclipse 31 8 52.0 26 36.2 W. 61 36.5 N. 
Kelipse ends 31 9 42.0 47. 5.0W. 43 44.5 N. 


Magnitude of greatest eclipse =0.151 (Sun’s diameter = 1.0). 


IV.—A Total Eclipse of the Moon, 1913, September 14-15, the moon setting 
at Washington as the eclipse begins; the beginning visible generally in North 
America excepting the extreme northern portions, the Pacific Ocean, Australia, 
and eastern Asia; the ending visible generally in Alaska, the Pacific Ocean except- 
ing the eastern portions, Australia, and Asia, 


ELEMENTS OF THE ECLIPSE. 
d hm $s 
Greenwich mean time of § in right ascension, September 15 0 34 9.4 


bh m s 8 
Sun’s right ascension 11 30 47.50 Hourly motion 8.97 
Moon’s right ascension 23 30 47.50 Hourly motion 104.22 
Sun’s declination 3 9 22.0 N. Hourly motion Oo 57.7 S. 
Moon’s declination 3 22 23.2 S. Hourly motion 14 88 N. 
Sun’s equa. hor. parallax 8.8 Sun’s true semidiameter 15 54.6 
Moon’s equa. hor, parallax 53 58.2 Moon’s true semidiameter 14 41.7 


CIRCUMSTANCES OF THE ECLIPSE. 


d h m 
Moon enters penumbra September 14 21 39.9 
Moon enters shadow 14 22 52.5 
Total eclipse begins 15 Oo 1.0 
Middle of the eclipse 15 © 48.1 } Greenwich Mean Time. 
Total eclipse ends 15 I 35.2 
Moon leaves shadow 15 2 43.6 
Moon leaves penumbra 15 3 56.3 
Contacts of Shadow Angles of position Tue Moon being in the zenith 
with Moon’s limb. from the north point. in longitude 
from Greenwich. and in latitude. 
° o 4 ° 
First 49 to E. 164 58 W. 3 46 S. 
Last 107 to W. 138 46 E. 25258. 


Magnitude of the eclipse= 1.435 (Moon’s diameter= 1.0). 
1913——36 [Eph 13] 


962 ECLIPSES, 1913. 


V.—A Partial Eclipse of the Sun, 1913, September 29, invisible at Washington. 
ELEMENTS OF THE ECLIPSE. 


d hm s 
Greenwich mean time of 6 in right ascension, September 29 17. 48 1.8 


h m 3 s s 
Sun and Moon’s R.A. 12 23 43.00 © Hourly motions 9.04 and 134.16 
Sun’s declination 2 33 57-9 S. Hourly motion o 58.4 &. 
Moon’s declination 3 50 48.1 S. Hourly motion 18 9.0 S. 
Sun’s equa. hor. parallax 8.8 - Sun’s true semidiameter 15 58.5 


Moon’s equa. hor. parallax 61 17.6 Moon’s true semidiameter 16 41.3 


CIRCUMSTANCES OF THE ECLIPSE. 


Greenwich Mean Longitude from 


Time. Greenwich, Latitude. 

d h m ° é t+) a 
Eclipse begins September 29 14 55.6 42 54.0 E. 17 5.2 S. 
Greatest eclipse 29 16 45.6 II 31.2 E. 61 12.6 S. 
Eclipse ends 29 18 35.2 178 12.4 E. 74 41.3 9. 


Magnitude of greatest eclipse = 0.825 (Sun’s diameter = 1.0). 


The regions within which the eclipses of the Sun are visible are laid down on 
the accompanying charts, from which, by means of the dotted lines, the Greenwich 
mean times of beginning and ending at any place may be found with an uncer- 
tainty which will vary from three or four minutes for a high Sun to fifteen or 
twenty minutes when the Sun is near the horizon. 


(Eph 13) 
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ECLIPSES, 19138. 
BESSELIAN ELEMENTS OF THE PARTIAL ECLIPSE OF THE SUN, 1913, 
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APRIL 6. 

Radius of 
Coordinates of Center . ; Penumbra on 
Greenwich Func Shadow cn ne. Direction of Axis of Shadow. Fundam ental 

Mean . 

Log cos d ” b 
h m ° 4 

3 50 —1.39776 | +0.74291 +9.04638 | +9.99729 56 51.6 | +0.56517 
4 0 —1.32222 | +0.78338 | +9.04655 | +9.99729 59 21.6 | +0.56516 
10 1.24668 0.82 386 9.04672 9.99729 61 51.7 | 0.56515 
20 1.17113 0.86433 9.04690 9.99729 64 21.7 | 0.56514 
30 1.09558 0.90479 9.04707 9.99729 66 51.8 | 0.56513 
40 1.02003 0.94526 9.04724 9.99728 69 21.8 0.56512 
50 0.94447 0.98571 9.04741 9.99728 71 51.8 | 0.56511 
5 Oo —0.86891 | +1.02617 | +9.04758 | +9.99728 74. 21.9 [+0.56510 
10 0.79334 1.06662 9.04775 9.99728 76 51.9 | 0.56508 
20 0.71777 1.10706 9.04792 9 99728 79 22.0 | 0.56507 
30 0.64220 1.14751 9.04809 9.99727 81 52.0 | 0.56506 
40 0.56663 1.18794 9.04826 9.99727 84 22.0 | 0.56504 
50 0.49105 1.22838 9.04843 9.99727 86 52.1 0.56503 
6 0 —0.41547 | +1.26881 | +9.04860 | +9.99727 89 22.1 ] +0.56501 
10 0.33988 1.30924 9.04877 9.99726 QI 52.2 0.56500 
20 0.26430 1.34966 9.04894 9.99726 94 22.2 | 0.56498 
30 0.18871 1.39007 9.04911 9.99726 96 52.2 | 0.56496 
40 O.11312 1.43048 9.04928 9.99726 99 22.3 0.56495 
50 | —0.03753 1.47089 9.04945 9.99726 | IOI §2.3 | 0.56493 
7 O +0.03806 | +1.51129 +9.04962 | +9.99725 | 104 22.4 | +0.56491 
10 0.11366 1.55169 9.04979 9.99725 | 106 52.4 | 0.56489 
20 +0.18926 | +1.59208 ]| +9.04995 | +9.99725 109 22.4 | +0.56487 


Ee 


te Log Tangent of Angle 
| 





Greenwich of Cone. 
Mean Log x’ for 1 Minute. . Log y’ for 1 Minute. Log a’ for 1 Minute. 

Penumbra. 

+7.6074 +1.1762 +7.66942 

7.6072 1.1762 7.66941 

7.6069 1.1762 7.66941 

7.6067 1.1762 7.66940 

7.6064 1.1762 7.66940 

+7.6061 +1.1762 +7.66939 

[Eph 13] 


564 ECLIPSES, 1918. 
BESSELIAN ELEMENTS OF THE PARTIAL ECLIPSE OF THE SUN, 1913, 


AUGUST 31. 
Radius of 
Coordinates of Center 
: : . Penumbra on 
. of Shadow cn Direetion of Axds of Shadow. 

Greenwich Fundamental Plane. Fundamental 
Mean . 
Time. 

x x Leg sad Log cos d B i 


OO a a 


8 o +0.21650 | +1.52137 | +9.17741 | +9.99503 | II9 55.9 | +0.53205 
10 0.30290 1.47681 9.17729 9.99503 | 122 26.0 | 0.53205 
20 0.38930 1.43224 9-17717 9-99503 | 124 56.0 | 0.53205 
30 0.47570 1.38766 9.17705 9.99504 | 127 26.0 | 053205 
40 0.56210 1.34308 | 9.17693 9-99504 | 329 56.1 | 0.53204 
50 0.64850 1.29849 9.17681 9-99504 | 132 26.1 0.53204 


9 O | 1+0.73489 | +1.25389 | +9.17669 | +9.99504 | 134 56.2 | +0.53204 
IO 0.82128 1.20928 9.17657 9.99505 | 137 26.2 | 0.53203 
20 0.90766 1.16467 9.17645 9.99505 | 139 56.3 | 0.53203 
30 0.99404 1.12005 9.17633 9.99505 142 26.3 53202 
40 1.08042 1.07543 9.17621 9.99506 | 144 56.4 | O.53201 
50 +1.16679 | +1.03079 | +9.17609 | +9.99506 | 147 26.4 [| +0.53200 














Log Tangent of Angle 
Greenwich af Cone. 
Mean Leg x’ for : Minute. Log 7’ for r Minute. Log a’ for : Minute. 
ime. 


Penumbra. 








+1.1762 +7.66586 
1.1762 7.66586 
+1.1762 +7.66586 
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Coordinates of Center — ; pradius of 
Greenwi ch Fu anaow OR ie. Direction of Axis of Shadow. Fundamental 
Time, 
x y Log sin d Log cos d a i 
h m ° é 
14 50 —1.51422 | -0.42211 —8.64261 | +9.99958 | 224 55.7 | +0.53401 
I5 oO -1.42919 | -0.46901 | —8.64305 | +9.99958 | 227 25.8 1 +0.53402 
1o 1.34416 0.51591 8.64350 9.99958 | 229 55.8 0.53403 
20 1.25913 0.56280 8.64394 9.99958 | 232 25.9 | 0.53404 
30 1.17409 | 0.60969 8.64439 | 9.99958 | 234 55.9 | 0.53405 
40 1.08904 0.65658 8.64483 9.99958 | 237 26.0 ] 0.53406 
50° 1.00399 0.70346 8.64528 9.99958 | 239 56.0 | 0.53407 
16 Oo —0.91894 | —0.75034 | —8.64572 | +9.99957 | 242 26.1 | +0.53408 
10 0.83389 0.79722 8.64616 9.99957 | 244 56.1 0.53409 
20 0.74883 0.84409 8.64661 9.99957 | 247 26.2 | 0.53410 
30 0.66378 0.89096 8.64705 9:99957 | 249 56.2 0.53410 
40 0.57871 0.93783 8.64749 | 9.99957 | 252 26.3 | 0.53411 
50 0.49365 0.98469 | 8.64793 9.99957 | 254 56.3 | 53411 
17 0 —0.40858 | -1.03155 | —8.64837 | +9.990957 | 257 26.4 | +0.53412 
IO 0.32352 1.07840 8.64881 9:99957 | 259 56.4 ] 0.53412 
20 0.23845 1.12525 8.64925 | .9.99957 | 262 26.4 | 0.53413 
30 0.15338 1.17209 8.64969 | 9.99957 | 264 56.5 | 0.53413 
40 —0.06831 1.21893 8.65013 9:99957 | 267 26.5 0.53413 
50 +0.01676 1.26577 8.65057 9.99957 | 269 56.6 | 0.53413 
1 oO +0.10183 | -1.31260 | —8.65101 | +9.99956 | 272 26.6 | +0.53413 
10 0.18690 1.35943 8.65145 9.99956 | 274 56.7 | 0.53413 
20 0.27197 1.40625 8.65188 9.99956 | 277 26.7 | 0.53413 
30 0.35704 1.45307 8.65232 9.99956 | 279 56.8 | 0.53413 
40 +0.44211 | —1.49988 | -8.65276 | +9.99956 | 282 26.8 | +0.53412 
Log Tangent of Angle 
Greeawich of Cone. 
Mean Log «’ for 1 Minute. Log »’ for 1 Minute. Log x’ for 1 Minute. 
Penumbra. 
14 O +7.9294 —7.6713 +1.1762 +7.66926 
15 O 7.9296 7.6712 1.1762 7.66927 
16 Oo 7.9297 7.6710 1.1762 7.66927 
17 O 7.9298 7.6708 1.1762 7.66928 
18 Oo 7.9298 7.6705 1.1762 7.66928 
19 Oo +7.9298 —7.6702 +1.1762 +7.66929 
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Name of Star. Magni “| Right Ascension. Prose on. Declination. Proper d Motion. 
h m s 8 9 td a0 ve 

80 B. Piscium 6.3 © Oo 36.204 +0.0037 — 059 9.74 —0.052 
98 B. Piscium 6.3 O 13 19.533 +0.0051 + 1 12 18.47 +o.or2 
44 Piscium 6.0 O 20 56.538 —0.0014 I 27 28.44 —0.023 
60 Piscium 6.2 O 42 53.577 +0.0010 6 15 58.97 —0.005 
62 Piscium 6.1 O 43 46.490 +0.0070 6 49 30.47 +0-008 
14] B. Piscium 5.9 oO 43 48.993 +0.0483 + 450 1.06 1.132 
Piscium 4.6 O 44 10.031 +0.0055 7 6 42.47 —0 044 

171 B. Piscium 6.3 O 55 18.971 +0.0008 6 o 50.88 —o 005 
é Piscium 4.4 O 58 25.585 —0.0054 7 25 19.06 +0.026 
n Piscium 5.6 I 32 29.044 —0,0049 Il 41 48.48 +0.034 
20 H.! Arietis 6.4 2 4 36.174 +o.or12 +16 49 O11 —0.179 
19 Arietis 5.8 2 8 18.423 +0.0071 14 52 21.24 —0.021 
26 Arietis 6.2 2 25 45.474 +0.0050 Ig 28 10.97 —0.022 
27 Arietis 6.4 226 4.705 +0.0029 17 19 10.34 —0.089 
Ht Arietis 5.7 2 37 27.466 +0.0023 19 38 29.06 —0.038 
40 Arietis 6.0 2 43 39.248 +0.0030 +17 55 19.19 0.019 
47 Arietis . 5.8 253 6.248 +0.0160 20 19 13.90 0.021 
g Arietis (mean) 4.6 2 54 14.034 —0.0009 20 59 34.63 —0.010 

G Arietis 5.0 | 3 9 53.856 —0.0019 20 43 21.42 —0.082 
t Arietis 5.2 3 16 12.091 +0.0023 20 50 2.59 —0.033 
66 Arietis 6.1 3 23 21.265 +0.0006 +22 30 17.24 —o.r12 
7 Tauri 5.9 3 29 17.310 +0.0013 24 10 24.00 —0.033 
II Tauri 6.1 335 34.355 +0.0014 25 2 56.08 —0.008 
16 Tauri 5-4 3 39 37-716 +0.0009 24 O 59.30 —0.049 
17 Tauri 3.8 3 39 42.370 +0.0016 23 50 25.84 —0.050 
18 Tauri 5.6 3 ‘39 58.056 +0.0004 +24 34 1.57 —0.038 
q Tauri 4.3 3 40 1.534 +0.0010 24 11 42.67 —0.034 
20 Tauri 4.1 3 40 38.815 +0.0016 24 5 47.89 —0.044 
21 Tauri 5.8 3 40 43.286 +0,0012 2417 1.17 —0.046 
22 Tauri 6.5 3 40 51.730 -+0.0006 24 15 25.93 —0.039 
23 Tauri 4.3 3 41 9.571 +0.0016 +23 40 40.76 0.050 
” Tauri 3.0 3 42 18.596 +0.0016 23 50 12.62 —0.050 
104 B. Tauri 5.5 3 43 11.596 +0.0008 23 9 16.73 —0.045 
27 Tauri 3-7 3 43 59.164 -+0.0013 23 47 17.28 —0.048 
28 Tauri 5.2 3.44 0.447 +0.0009 23 52 17.91 —0.046 
14 H. Tauri 5-3 3.45 4.936 +0.0033 +25 19 3.84 —0.103 
36 Tauri 5-6 3 59 9.307 +0,0001 23 §2 1.59 —0.022 
p Tauri 5:6 4 § 31.781 —0.0024 26 15 16.88 —0.042 
@ Tauri 5.0 | 4 15 0O.019 —0.0019 27. 8 36.18 —0.0832 
x Tauri 5-3 4 17 17.163 +0.0028 25 25 29.11 —0.029 
5 B. Aurige 5:7 4 35 52.941 +0.0036 +28 26 49.66 —0.047 
17 B. Aurige 6.0 4 47 20.931 +0.0033 27 45 9.83 —0.037 
38 B. Aurige 6.5 4 59 11.449 —0.0001 27 34 31.05 —0.075 
47 B. Auriga 6.0 5 4 17.102 ee 27 55 17.55 wee 
354 B. Taun 6.4 § 15 31.438 —0.0027 27 52 11.83 —o.01s 
73 B. Aurige 5.8 5 15 40.574 +0.0004 +29 28 56.80 —o.0r1 
22 Aurige 6.4 5 17 52.199 +0.0017 28 51 16.92 0.031 
Bs Tauri 1.8 5 20 47.470 +0.0025 28 32 5.62 0.177 
107 B. Aurige 6.5 5 30 27.878 —0.0013 27 36 22.57 —0.076 
116 B. Aurige 5-9 5 33 46.348 +0.0012 29 9 57.37 —0.010 
406 B. Tauri 5.6 5 45 29.087 —0.0013 +27 56 34.00 +0.011 
136 Tauri 4.6 5 47 51.568 +0.0013 27 35 33.15 —0.020 
154 B. Auri 6.4 5 51 2.174 eee 28 55 45.63 ee 
415 B. Tauri 6.1 5 55 32-512 1 +0.0018 +27 34 7.20 —0.001 


[Eph 13] 


STARS OCCULTED BY THE MOON, 1913. 567 
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Name of Star. — Magni- Right Ascension. Prope nel on. Declination. Prom it stion. 
hm 8 8 o. h6F ” ” 
183 B. Aurige 6.3 6 O 49.197 oe +29 31 12.75 wee 
es Aurige 4.4 6 9 50.125 —0.0044 29 31 51.90 —0.263 
211 B, Aurige 6.3 6 38.710 oe 29 34 52.49 . 
49 Aurige 5.1 6 43.354 —0.0001 28 § 27.44 —0.027 
53 Aurigz 5.6 6 52.019 —0.0019 29 3 35.26 0.022 
54 Aurige 5.8 6 3.971 —0.0012 +28 20 26.83 —0.025 
28 Geminorum 5.5 6 14.766 —0.0001 29 3 35.40 —0.026 
7 Geminorum 5.6 7 59.431 —o.00rr 27 Oo 1.08 —0.05F 
53 Geminorum 5.9 7 31.268 —0.0008 28 2 58. 68 —0.002 
134 B. Geminorum 6.5 7 40.155 +0.0058 26 50 49.34 —0.134 
59 Geminorum 5-7 7 8.755 +0.0010 +27 48 25.05 +0.019 
t Geminorum 3-9 7 19.517 —0.0086 27 58 18.72 —0.088 
b} Geminorum 5.0 7 55.346 —0.0032 28 17 53.83 —0.063 
& Geminorum 5.0 7 24.198 —0.0019 28 5 47.05 —0.030 
v Geminorum 4.3 7 33-838 —0.0016 27 § 23.75 —0.109 
c Geminorum 5.5 7 48.611 —0.0017 +25 59 30.50 —0.028 
K Geminorum 3.7 7 11.869 —0.0014 24 36 26.61 —0.060 
74) Geminorum 5.0 7 10.529 —0.0020 26 59 30.75 —0.027 
Go Cancri 5.9 7 40.139 -+0.0003 25 37 54.27 —0.004 - 

s B. Cancri 6.4 7 55 49.251 —0.0003 23 49 22.38 —0.047 
Cancri 6.2 7 56 29.082 —0.0012 +25 19 46.94 +0.007 
$ Cancri 5.9 8 5§ 12.915 0.0055 25 46 19.80 —0.351 
35 B. Cancri 6.4 8 8 32.572 —0.0017 23 24 0.66 —0.022 
Cancri 5.9 8 15 21.931 —0.0011 24 17 49.17 —0.028 
28 Cancri 6.1 8 23 27.434 —0.0024 24 26 3.20 —0.072 
v's Cancri 5-7 8 26 22.034 —0.0056 +24 22 30.33 —0.069 
v2 —s Cancri 6.4 8 27 51.702 —0.0047 24 22 52.80 —0.068 
Y Cancri 4.7 8 38 15.247 —0.0071 21 46 55.44 —0.043 
90 H.' Cancri 6.1 9 8 39.299 —0.0007 21 38 31.89 —0.013 
Leonis 5.9 9 32 14.734 —0.0006 16 49 41.29 —0.015 
107 B. Leonis 6.3 | 10 O 57.911 —0.0023 +16 10 53.30 +0.017 
34 Leonis 6.4 | 10 6 57.661 +0.0037 13 47 6.24 —0.036 
37 Leonis 5.5 10 12 0.664 —0.0013 14 9 45.31 —0.014 
45 Leonis 5.8 | 10 23 3.380 +0.001r1 10 12 22.66 —0.003 
p Leonis 3.8 | 10 28 13.913 0.0004 9 45 16.80 —0.003 
Z Leonis 5.3 1O 44 41.160 +0.0007 +1I © 20.70 0.033 
56 Leonis 6.1 | 10 51 30.512 —0.0013 6 38 59.88 —0.008 
c Leonis 5-1 ]| 10 56 14.289 —0.0035 6 34 8.95 —0.025 
x Leonis 4.7 | If O 31.820 —0.0234 7 48 24.05 —0.040 
308 B. Leonis 5.8 [ 11 9 30.653 +0.0032 8 32 12.82 —0.125 
6 Leonis . 4.1 | 11 16 39.080 —0.0062 + 6 30 22.90 —0.013 
80 Leonis '. 6.4 | 11 21 21.848 —0.0051 4 20 21.14 —0.050 
83 Leonis . 6.3 | Ir 22 21.079 —0.0492 3 29 15.11 +0.187 
v Leonis 5.2 | 11 23 27.813 +0.0008 3 20 7.91 —0.016 
89 Leonis 5.7 | Ir 29 54.838 —0.0121 3 32 36.62 —0.104 
9 B. Virginis 6.2 II 44 35.090 —0.0148 +o 9 53-53 +0.007 
p Virginis 3.8 [ 11 46 9.810 +0.0494 2 15 18.30 0.275 
27 B. Virginis 6.5 Il 54 36.394 —0.0033 + I O 52.25 +0.033 
31 B. Virginis 6.4 | 11 56 34.536 —0,0006 — I 16 54.99 —0.075 
13 Virginis 5.9 | I2 14 12.665 +0.0019 Oo 18 13.14 —0.021 
162 B. Virginis 6.2 12 23 23.694 | | ~—0.0c06a — 4 8 2.24 —0.003 
200 B. Virginis 6.3 | 12 27 10.290 —0.0022 4 34 21.77 +0.035 
Virginis 6.0 | 12 32 18.420 —0.0021 5 21 9.06 —0.027 
319 B. Virginis 6.3 1 12 43 3.564 — 0.0003 — 5 49 32.70 —0.0§3 
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Name of Star. Made | Right Ascension. | poo i tien,| Declination, [pA on 
h m $ s ° e ae ee 

v Virginis 5.0 | 12 49 49.604 ~0.0024 —9 4 0.04 —0.028 
49 Virginis 5.2 13 3 20.220 +0.0007 10 16 31.69 —0.014 
£ Virginis 5.6 1 13 4 0.221 —0.0011 8 31 6.70 —0.074 
50 Virginis 6.2 | 13 § 12.006 +0.0903 9 51 55.78 —0.017 
a Virginis 12 ] 13 20 36.462 —0.0028 10 42 26.80 —0.032 

$ Virginis 57 | 13 22 7248 —0.0096 —12 15 18.49 —0.033 
550 B. Virginis 6.0 | 13 30 2.797 ~ 0.0040 12 46 6.35 —0.014 
86 Virginis 5.6 | 13 41 18.025 ~—0,0014 Il 59 26.58 +0.012 
621 B. Virginis 6.4 | 13 59 44.227 — 0.0030 14 33 13-73 —o.018 
214 G. Virginis 6.5 | 14 0 29.276 — 0.0036 15 55 10.93 —0.012 
40 H. Virginis. 51 14 6 5.241 +0.0003 —15 53 29.20 —0.014 
43 H. Virginis . 5.5 | 14 10 36.261 —0.0031 17 47 42.65 —0.01§ 
231 G. Virginis . 64 | 14 12 1501! —0.0005 18 10 53.36 +0.106 
236 G. Virginis 5.7 | 14 13 49-452 —0.0039 18 18 47.60 ~—0.00% 

9 G. Libre 6.5 | 14 29 56.871 +0.0032 20 3 28.70 —0.004 
17 G. Libre . 6.4 | 14 41 14.621 —0.0047 —20 48 27.20 —0.121 
18 G. Libre . 6.1 | 14 42 16.673 —0.0032 20 57 37-36 —0.014 
43 B. Libre . 57 14 §2 22.952 +0.0745 21 1 26.82 —1.793 
47 G. Libre . 61 | 35 1 25.826 +0.0066 21 41 37.89 —0.050 
64 G. Libra §.8 | 15 11 20.221 —0.0028 22 4 40.77 +o 018 
153 B. Libre 6.3 1 15 27 59.924 ~0.0006 —24 11 40.39 —0.042 
169 B. Libre 6.0 | 15 32 40.989 —0.0017 22 51 12.56 —o 068 
177 B. Libre . 6.2 | 15 34 14.1§4 —0.0016 22 51 58.52 —0.034 
42 Libra . 5.0 | 15 35 8.103 —0.0018 23 32 9.53 —0.027 

5 Scorpii . 47 115 45 44.575 —0.0024 25 29 15.41 —0.044 
A Scorpii . 4.6 | 15 48 23.130 —0.0017 —25 4 4.58 —o 023 
31 B Scorpii . 5.4 1 15 48 41.870 —0.0022 24 16 28.78 —0.037 
32 B Scorpii . 5-3 1 15 48 44.993 0.0023 23 43 9.70 —o 016 

3 Scorpti : 5-9 | 15 49 25.894 ~0.0031 24 59 11.25 —0.029 

4 Scorpii . 5-7 1 15 50 14.422 — 0.0038 26 Oo 36.47 —0.028 
40 B. Scorpii 5.4 1 15 53 21.609 — 0.0031 —24 34 51.56 +0.004 
« Scorpii 30 | 15 53 35-147 —0.0010 25 51 51.93 ~0.048 
48 B. Scorpii 4.9 [ 15 58 5.010 —0.0048 25 37 24.45 —0.043 
50 B. Scorpii 64 | 15 58 41.124 +0.9017 24 29 13.32 —0.032 
24 G. Scorpii 6.2 | 16 2 38.456 0.0000 24 13 47.64 —~0.068 
65 B Scorpii 5-5 | 16 2 49.356 | +0.0095 —26 5§ 38.31 +0.025 
41 G. Scorpii 6.3 | 16 8 31.430 | 0.0004 24 12 1.07 —0.034 
85 B. Scorpii . 6.0 | 16 9 36.948 | 0.0005 25 15 24.26 +0.012 

6 Scorpii . 3-1 16 15 53.855 | —0.0011 25 23 5.52 —0 039 
a@ Scorpii . 12 | 16 24 4.226 — 0.0006 26 14 23.10 —o 028 
22 Scorpii . . 4.8 | 16 24 55.190 , ~0.0004 —24 55 27.52 —0.016 
116 B. Scorpii . . 6.2 | 16 26 2.359 , —0.0013 26 20 56.34 — 0.037 

Tt Scorpii . ; 2.9 | 16 30 27.823 | 0.0013 28 2 I1.O:1 0.034 
134 B. Scorpii . . 6.4 § 16 38 53.472 , +t0.0012 27 17 36.80 0.014 
135 B. Scorpii . . 6.0 | 16 39 33.631 | —0.0016 28 20 53.96 +0.008 
118 B. Ophiuchi . . 6.2 | 17 1 29.646 | —0.0008 —26 23 46.33 ~0.046 
95 G. Ophiuchi . ; 6.1 [| 17 6 58.180 +0.0008 27 39 19.07 , 0.029 
43 Ophiuchi . , 5-4 | 17.17 52.975 | —0.0002 28 3 33.96 ; 0.040 
163 G. Ophiuchi . ; 6.3 | 17 37 49.023 ,  +0.0002 27 50 34.60 0.017 
x Sagittarii (war.) . 4.4 117 42 5.031 | +0.0002 27 47 54.62 | ~—0.015 
10 G. Sagittarii 5-7 | 17 51 12.242: +0.0024 —28 3 6.30 | +o.ors 
210 B. Scorpii . . | 5.8 17 53. 7-961 . +0.0028 28 45 0.14 :  +0.005 
WwW Sagittarii (var.) . | 4.3 [| 17 59 27.759 | +0.0007 29 35 5-16 —0.015 
38 B. Sagittarii | 4.7 | 18 2 34.361 | +0.0016 —28 28 2.82 —0.020 
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Name of Star. Magni. Right Ascension. Prone ae tlon. Declination. Promer Motion 
h m 8 s °o , ae oF 

Cc. D.—28° 14268 6.4 | 18 6 26.389 —0.0002 —28 §5§ 15.25 —0.019 
48 G. Sagittari . 6.3 | 18 11 §2.946 +0.0093 28 19 1.61 —0.234 
62 B. Sagittarii 6.0 7 18 11 53.410 +0.0053 28 40 55.11 +0.032 
6 Sagittarii 2.8 | 18 15 25.460 +0.0023 29 51 57.63 —0.034 
58 G. Sagittarii 6.1 18 16 29.911 +0.0028 28 28 13.04 +0.005 
P Sagittarii 3-3 | 18 40 13.269 +0.0034 —27 4 §1.82 —0.006 
r Sagittarii 3-5 | 19 1 30.582 —0.0046 27 47 54.44 —0.254 
183 B. Sagittarii 6.2 ] 19 2 2.327 +0.0024 28 46 17.97 —0.009 
201 B. Sagittarii 5.9 1 19 7 §2.213 —0.0015 26 3 12.68 —0.018 
234 B. Sagittarii 5-9 | 19 19 4.806 —0.0013 28 2 4.43 +0.017 
248 B. Sagittarii 5-7 1 19 24 29.395 +0.0017 —27 9 $0.74 —0.014 
P’ Sagittarii 4-7 | 19 31 24.846 +0.0044 25. 4 35.26 —0.027 
308 B. Sagittarii 6.3 19 49 5.288 — 0.0094 24 9 29.89 —0.438 
rs) Sagittarii 4.8 7 19 50 30.719 +0.0145 26 31 51.59 +0.080 
A Sagittaril 4-9 | 19 53 39.238 +0.0013 26 25 54.26 +0.036 
36 B. Capricorni . 6.2 | 20 24 25.174 +0.0003 —22 40 50.39 —0.027 
56 B. Capricorni . 6.3. § 20 35 1.300 +0.0376 24 5 32.93 +0.462 
17 Capricorni . 5-8 | 20 41 7.492 +o0.00rr 21 49 51.05 —0.014 
20 Capricorni . 6.2 | 20 54 39.661 +0.0012 19 22 23.50 ~0.020 
7 Caprioorni . 4.8 | 20 59 27.354 —0.0025 20 II 59.18 —0.047 
x Capricorni . 5-3 | 21 3 34.769 +0.0013 —21 32 37.48 —0.059 
27 Capricorni . 6.1 | 2t 4 34.696 +0.0085 20 54 22.66 —0.123 
~ Capricorni . 5-3 | 21 10 40.891 0.0000 21 O 48.05 0.000 
30 Capricorni . 5.4 ] 21 13 4.703 +0.0015 18 21 0.79 —0.002 
31 Capricorni . 6.3 | 21 13 23.730 +0.0031 17 49 39.93 +0.006 
128 B. Capricorni . 6.5 | 21 25 6.733 +0.0019 —19 31 40.00 —0.027 
y Capricorni . 3.8 | 21 35 16.368 +0.0129 17 3 20.57 —o 018 
43 Capricorni . 5.8 f 2t 39 16.089 —0.0013 15 8 55.07 —0 002 
Capricorni . 3.0 | 21 42 14.441 +0.0176 16 31 21.23 —0.297 
152 B. Capricorni . 6.5 | 21 45 25.919 —0.0004 17 15 5.04 —0.054 
t Aquarii 4.4 [ 22 I 44.392 +0.0022 —14 17 31.91 —0.062 
39 Aquarii 6.2 | 22 7 44.369 +0.0016 14 37 21.57 —0.044 
42 Aquarii 5-5 | 22 12 8.672 +0.0010 13 15 56.38 +0 009 
45 Aquarii 6.1 | 22 14 20.690 +0.0051 13 44 27.12 —0.002 
50 Aquarii 5-9 | 22 19 47.561 +0.0034 13 58 14.49 +0.013 
182 B. Aquarii 6.2 ] 22 25 22.533 +0.0129 —13 21 39.74 0.019 
6 Aquarit 4-9 | 22 26 2.682 0.0000 II 7 24.32 —0.026 
58 Aquarli 4 | 22 27 4.671 +0.0050 YI 21 5.82 —0.032 
213 B. Aquarii 6.5 | 22 38 29.989 +0.0014 8 46 0.97 +0.031 
70 Aquarii 6.1 | 22 43 55.663 +0.0035 Ir O 54.48 +0.010 
A Aquarii 3.8 | 22 48 4.589 +0.0002 8 34.12 +0.035 
78 Aquarii 6.3 | 22 50 2.330 —0.0017 7 2.25 ~—0.029 
81 Aquarii 6.4 | 22 56 52.399 —0.001§ 7 42.55 —o0.001 
82 Aquarii 6.4 ]| 22 58 1.660 0.0000 7 29.00 —0.034 
h Aquarii 5.4 | 23 0 37.622 +0.0081 8 48.49 +0.016 
? Aquarii 4.4 1 23 9 49.021 +0.0015 6 5.56 0.194 
X Aquarii 5.3 | 23 12 20.410 —0.0015 8 4.15 —0.014 
96 Aquarii 5-7 1 23 14 53.328 +0.0128 5 59.29 —0.010 
316 B. Aquaril 6.5 § 23 1§ 45.234 +o.0191 4 34.98 —o.118 
317 B. Aquarii 6.3 | 23 16 11.833 —0,0099 6 59.58 —0.065 
337 B. Aquarii 6.4 | 23 25 2.236 +o.0121 5 23.73 —o.218 
342 B. Aquarii 6.5 23 27 1.926 +0.0124 4 46.00 —0.172 
20 Piscium 5.6 | 23 43 28.220 +0.0064 3 43-26 +0.002 
60 B. Piscium 6.0 | 23 50 19.441 —0.0023 o 28.52 —0.013 
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A en Hour 
Name. Mag.) 1973-0 Declina- Washington Angle, N./|S. 
Aa Bé tion. 
s ” o 4 d hm hm ° 
621 B. Virginis 6.4 |-O.71,- 0.4/-14 33.2] 0 21 55.8/+ 2 38.7/+0.0601| 0.5256 /|-0.2418 h43}-41 
2:4 G. Virginis 6.5 | 9.73/+ 0.1) 15 55-2 22 17.5|+ 2 59.7|+1.400910.5258| 0.2413 +75|+60 
40 H. Virginis 5.1 | 0.76— 0.2] 15 53.51 1 058.9/+ 5 36.0/+0.7269) 0.5267 - 6 
43 B. Libre 5.7 0.8] 21 1.5 22 49.5|+ 2 43.8]+1.2891/ 0.5360 (+40 
47 G. Libre 6.1 1.0] 2141.6] 2 3 0.4/+ 6 46.4]+1.1625/ 0.5380 “+26 
64 G. Libre 5.8 1.4|-22 4.7 733.0 +11 9.8/+0.6992/ 0.5401 gl 6 
169 B. Libre 6.0 2.2| 22 §1.2 17 13.3\— 3 29.7|-0.1966] 0.5448 | 
177 B. Libre 6.2 2.2| 22 52.0 17 55-2|— 2 49.2!-0.2998} 0.5451 
42 Libre 5.0 2.1) 23 32.2 18 19.4|- 2 25.8]+0.3464/ 0.5454 
A scorpii 4.6 2.5) 25 4.1] 8 014.44 3 16.8)+1.0397| 0.5480 
31 B. Scorpii 5-4 2.7/-24 16.5 O 22.7|+ 3 24.9/+0.1719; 0.5481 
32 B. Scorpii 5-3 2.8) 23 43.2 O 24.11+ 3 26.3|-0.4242/ 0.5481 
3 Scorpii 5.9 2.5| 2459.2 O 42.3|+ 3 43.8)+0.8825] 0.5482 
40 B. Scorpii 5.4 2.8) 24 34.9 2 26.8)/+ 5 24.7|+0.1893/ 0.5490 
48 B. Scorpii 4.9 2.8] 25 37.5 4 32.2|+ 7 25.6}+1.0005) 0.5500 
50 B. Scorpii 6.4 3.1\-24 29.3 4 48.1I1+ 7 41.0|-0.2522/0.5501 
24 G. Scorpii 6.2 3.3) 24 13.8 6 32.7|/+ 9 22.0|\-0.7718 0.5508 
65 B. Scorpii 5.5 2.9| 26 5.7 6 37-5|+ 9 26.6)+1.2114) 0.5509 
41 G. Scorpii 6.3 3.6) 2412.1 
85 B. Scorpii 6.0 3.5| 25 15.5 
6 Scorpii 3.1 3.8|-25 23.2 - 9 1.6|-0.2985] 0.5531 |-0.1238 
a Scorpii 1.2 4.0) 26 14.5 0.1153 
22 Scorpii 4.8 4.3! 24 55.5 
116 B. Scorpii 6.2 4.0; 26 21.0 
134 B. Scorpi 6.4 4.5| 27 17.7 
118 B. Ophiuchi 6.2 5-7|-26 23.9 ~1.1730|0.5591 —0.0738 
95 G. Ophiuchi 6.1 5-8| 27 39.4 0.5594| 0.0677 
43 Ophiuchi 5-4 6.3| 28 3.7 
NEW 
7» ~~ ~Capricorni 4.8 |-1.14\-11.9|-20 12.2] 8 18 24.2|— 7 21.6|-1.3059| 0.5191 |+0.1808 
x Capricorni 5.3 | 1.12] 12.0) 21 32.8 20 27.5|— 5 22.1 +0.5589) 0.5178 0.1840 
27 Capricorni 6.1 | 1.12} 11.9] 20 54.6 20 57.4\— 4 53.2|-0.0557,0.5174| 0.1847 
@  Capricorni 5.3 | 1.10 12.0] 21 1.0 
128 B. Capricorni 6.5 1.04! 11.7| 19 31.9 
y  Capricorni 3.8 -1.01|-1 I.2-17 3.5 
6  Capricorni 3.0 | 0.98] 15.0! 16 31.5 
152 B. Capricorni 6.5 | 0.96) 11.1] 17 15.3 
1 Aquanii 4.4 | 0.91} 10.3] 1417.7 
39 Aquarii 6.2 | 0.88} 10.3) 14 37.5 
42 Aquarli 5.5 |-0.86,— 9.9'-13 16.1 -1.163310.4961 +0.2297 
45 Aquarli 6.1 | 0.84) 9.9} 13 44.6 .3602| 0.4955| 0.2308 
50 Aquarii 5-9 | 0.82] 9.9) 13 58.4 
182 B. Aquarn 6.2 | 0.80! 9.6) 13 21.8 
58  Aquarii 6.4 0.80! Q.1| II 21.2 
70 Aquarii 6.1 073 8.6—-11 1.1 11 1 43.7;-— 1 37.51+0.4972|0.4886/+0.2442 
h Aquanii 5.4 | 0.67! 7.4, 8 9.9 Ir 6.8/+ 7 30.4|-0.3447,0.4856| 0.2502 64 
@  Aquarii 4.4 | 0.64) 6.6| 631.2 16 19.1|-II 25.6|-0.8578| 0.4843] 0.2530 O\-90 
x Aquarii 5-3 | 0.61! 7.1) 812.2 17 45.110 1.9'+1.3706, 0.4839} 0.2538 82 +41 
96 Aquarli 5.7 | 0.63, 6.3) 5 36.1 19 12.1/— 8 37.2|-1.1437| 0.4836] 0.2545 18-90 
317 B. Aquari 6.3 |-0.62\— 6.4|- 6 23.1 19 56.8\— 7 53.7,-0.0862! 0.4835 |+0.2548 39-49 
337 B. Aquarii 6.4 | 0.58 §.7/ § 0.57 12 @59.3/- 2 59.2,-0.3206 0.4828] 0.2566 28-62 
342 B. Aquarn 6.5 0.58) 5:5| 433-9 2 7.6\— I §2.8,-0.5189| 0.4826] 0.2571 18 -75 
20 Piscium 5-6) 0.50 4.6 314.8 Il 31.9i+ 7 16.6 +0.4580) 0.4820] 0.2598 71-24 
80 B. Piscium 6.3 | 0.44, 3.3- 059.2 21 20.0|- 7 10.8'+0.5217|0.4822| 0.2614 4-76-18 
98 B. Piscium 6.3 |-0.39— alt 112.3}18 435.2;- 0 7.0+0.0089/ 0.4831/+0.2618 4544 
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Aa | ry ton 
— as { je eh akm! am) | fel 0 
44 Pisenum 6.0 -0.35'— 1.7/+ 127.41 18 854.81+ 4 5§.7/+0.8630) 0.4839 |+0.2616 +90] © 
6o Pisctum 6.2 | 0.29:+ 0.8} 616.0 21 15.9|— 7 53-2 —-1.1790|0.4876| 0.2597 f-22|-84 
147 B. Piscium 5.9 | 0.27] 0.3} 450.0 21 46.8\— 7 23.1'+0.5200) 0.4878) 0.2595 +75|-18 
171 B. Piscium 6.3/ 0.21 1.2] 6 O9f 14 4 9.6\— 1 10.8/+0,8810/0.4904] 0.2576 HOO|+ 1 
e Piscium 4.410.201 1.8 7 25.3 5 52.4/+ 0 29.2-0.2111/0.4911| 0.2570 —55 
n Piscium 5.6 |-0.05 + 4.5/+11 41.91 15 0 13.6\— § 40.7/-0.2043/0.5017 40.2470 —53 
19 Arietis 5.8 |+0.15: 6.7] 14 §2.5 18 36.1/-11 50.9.+0.7907|0.5158| 0.2311 HgO|t+ I 
27 Arietis 6.4 | 0.23' 8.0) 1719.3f 16 3 19.6\- 3 23.9+0.1566}0.5239| 0.2206 —30 
it Arietis oO. .29, 9.1] 19 38.6 8 46. 4+ 1 52.4 —1.1184]0.5291| 0.2135 —71 
40 Arietis 0.34 8.6] 1755.5 Ir 4I. 6+ 4 41.9+1.3164]0.5320] 0.2091 tg0|+46 
47 Arietis +0.39.+ 9.6]+20 19.4 16 5-2\+ 8 56.80.3082] 0.5366 |+0.2024 —51 
é Arietis (mean) 0.40, 9.8] 20 59.7 16 36.4'+ 9 27.0/-0.9108] 0.5371] 0.2017 —7O 
¢ Arietis 0.49] 9.9] 20 43.5 23 42.8'- 7 41.1;+0.7661|0.5446| 0.1894 Holt 6 
ia Arietis 0.53! 10.0] 2050.2] 17 2 31. 1|- 4 58.7)+1.1727 0.5478] 0.1841 HGO|+35 
66 Arietis 0.57| 10.6] 22 30.5 5 39.8|— 1 §6.7/-0.0017/0.5512| 0.1784 +-44|-32 
7 Tauri +0.61/+11.2|+24 10.6 8 14.7|+ O 32.8/—1.2856) 0.5541 |+0.1731 -43/-66 
16 Tauri 0.68] 11.2) 24 1.2 12 40.8)+ 4 49.3/-0.3717 0.5589| 0.1636 +24/-50 
17 Tauri 0.68] 11.1} 23 50.6 12 42.8]+ 4 51.2)-0.1836]0.5590] 0.1634 1#34I-39 
18 Tauri 0.68] 11.4} 24 34.2 12 49.5|+ 4 57.6|-0.9194|0.5592| 0.1631 8-66 
q Tauri 0.68] 11.2] 24 11.9 12 51.0}+ 4 59.1|-0.5293}0.5592| 0.1631 H15/-58 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


+0.68/+11.2/+24 6.0 13 6.8)/+ 5 14.3]-0.3839] 0.5594 |+0. 1626 23-50 
0.68} 11.3] 2417.2 13 8.6/+ § 16.1/-0.5729/0.5594| 0.1626 H13/-O1 
0.68) 11.3] 24 15.6 13 12.2/+ § 19.5'-0.5354|0.5595| 0.1623 H15|-58 
0.69} I1.1| 23 40.9 13 19.8/+ 5 26.8/+0.0859] 0.5597 | 0.1621 + 49|-26 
0.69} 11.1] 23 50.4 13 49.1/+ 5 55.1|+0.0003] 0.5602/ 0.1610 + 44/-30 


+0.70 +10.9/+23 9.5 14 11.5|+ 6 16.6'+0.7679| 0.5606 +0. 1602 H-90/+10 
0.70) 11.1} 23 47.5 14 31.6/+ 6 36.0'+0.1644/ 0.5610] 0.1594 #54|-22 
0.70) 11.2] 23 52.5 14 32.1|+ 6 36.5:+0.0795| 0.5610] 0.1594 f+49|-26 
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0.79] I1.1] 23 52.2 20 51.2)-11 18.6'+1.0462/0.5680| 0.1448 +g0/+29 

Tauri 0.84, 11.8] 26 15.5 23 28.1|— 8 47.5|-1.0447|0.5707| 0.1384 -18|-64 

Tauri 4O.91/+11.5/+25 25.7] 18 4 13.5|— 4 13.1|+0.4410] 0.5758 +0.1262 H-73)/— 4 

17 B. Aurige 1.10] 11.7] 27 45.4 16 2.6|+ 7 7.8|-0.6356/0.5875| 0.0929 8)-59 
38 B. Aurigee 6.5 | 1.17| 11.4) 27 34.7 20 34.8/+11 29.0, -0.0615]0.5914| 0.0796 41/25 
47 B. Aurigze 6.0} 1.20! 11.4] 27 55.5 22 30.8/-10 39. 8-0. 2645] 0.5930| 0.0735 #29 -35 
354 B. Taun 6.4 | 1.26] 11.0) 2752.49.19 2 44.6|— 6 36.5 '+0.0716 0.5964 0.0598 -49/-17 
22 Auri 6.4 |+1.28 +11.2/+28 51.5 3 37-3I— 5 46.1/-0.8722| 0.5970 +0.0571 F 7|\-62 
68 Tauri 1.8 | 1.30) 11.0) 28 32.3 4 42.7|— 4 43.4|-0.4879]0. 5979 | 0.0537 F117|-47 
107 B. Aurige 6.5 | 1.33] 10.5] 27 36.6 8 18.0\— I 17.2'+0.6209|/0.6004| 0.0419 -90|+14 
116 B. Aurigze 5-9 | 1.37] 10.8! 29 10.1 9 31.3|- O 7.0-0.9012/0.6011| 0.0378 9/-61 
406 B. Tauri 5-6 | 1.41, 10.1] 27 56.7 13 49.3|+ 4 0.0 +0.4613 0.6035| 0.0231 #75|+ 7 
136 Tauri 4.6 |+1.42|+10.0|+27 35.7 14 41.4|+ 4 49.8 +0.8318] 0.6040/+0.0203 H-90/+27 
154 B. Aurige 6.4 | 1.45] 10.1] 2855.9 15 51.0\+ § 56.4'-0.4884 0.6046| 0.0162 17|-45 
415 B. Tauri 6.1 | 1.46 9.7] 27 34.3 17 29.4|/+ 7 30.6 +0.8920) 0.6056) 0.0105 f+ 90!+32 
183 B. Aurige 6.3] 1.51] 9.9] 29 31.4 19 24.4/+ 9 20.7|-1.0423| 0.6065 |+0.0039 F-21|-61 
K Aurigee 4.4 | 1.55| 9.5] 29 32.0 22 40.2/-11 32.1|-1.0566] 0.6074 |-0.0075 f-22/-61 
211 B. Aurige 6.3 |+1.57|+ 9.2/+29 35.08 80 046.0\— 9 31.7/-1.1282]0.6079|-0.01 47 F-29|-61 
49 Aurige 5.1 | 1. 8.3| 28 5.6 5 50.1|— 4 40.7|+0.2386/ 0.6093| 0.0324 59/— 6 
53 Aurige 5.6 | 1.63} 8.3] 29 3.7 6 57.8\- 3 36.1|/-0.7644| 0.6096} 0.0366] oj-61 
54 Aurigee 5.8 | 1.62] 8.2) 28 20.6 7 23.7|\— 3 11.3,-0.0652/ 0.6096! 0.0379 +41|-22 
28 Geminorum 5-5 | 1.65] 8.0] 29 3.7 9 15.3/- I 24.61-0.8564 0.6096/ 0.0446F- 6|-61 
47 Geminorum 5.6 |+1.70l+ 6.4|+27 0.1 18 51.6|+ 7 46.6,+0.5950) 0.6094 |-0.0784 H88/+ 9 
Geminorum 5-9 | 1.74] 6.3] 28 3.1 20 29.4|+ 9 20.2|-0.5750) 0.6089] 0.0841 H12|-54 

134 B. Geminorum 6.5 | 1.72] 6.1] 2650.9 20 54.2|+ 9 43.8|+0.5789] 0.6088! 0.0853 1 86)+ 8 
59 Geminorum 5.7 | 1.75} 5-8] 27 48.5 23 35-Q|-11 41.5|-0.6124]0.6080| 0.0942 F-10/-58 
t Geminorum 3-9 | 1.76] 5.7] 2758.4] 21 oO 1.5|-11 17.1/-0.8156|0.6079| 0.0959 3/-63 

6! = =6s Geminorum §.0 1.774 5.6/+28 18.0 I 19.5I-IO 2.5!-1.2653! 0.6075 |-0.1003 §-47!-62 
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. 8 | “ o d hm h m | 
Geminorum §-0 [+1.77;+ §5.5|+28 5.9] 21 1 29.9\— 9 52.5|-1.0834| 0.6074 0.1007 


Geminorum 4.3 1.76 5-1] 27 5.5 


3 43-71- 7 44-5|-0.3237|0.6067| 0.1084 
Geminorum 5-5 | 1.76) 4.5} 25 59.6 


6 434-— 4 §2.5'+0.4180,0.6058 | 0.1186 












































j 
v 
c 
@ Geminorum 5:0] 1.79, 4.0] 26 59.6 10 8.5/- I 36.2/-0.9899 0.6041, 0.1292 
@ Cancri 5-9} 1-77| 3-5] 25 38.0 12 53.4\+ 1 1.6/-0.0199 0.6026, 0.1378 
4 Cancri 6.2 |+1.77/+ 3.5|+25 19.8 13 11.4)/+ I 18.9 +0.2355 0.6024 0.1389 
> Cancri 5.9 | 1.78] 3.0] 25 46.4 16 24.6/+ 4 23.9,-0.6639 0.6007 0.1491 
A Cancri 5-9 | 1.77 2.3) 2417.9 20 10.9|+ 8 0.6,+0.2010! 0.5985, 0.1603 
28 Cancri 6.1 | 1.78] 1.8, 24 26.1 23 12.6/+10 54.7 0.4333! 0.5963| 0.1687 
vs Cancri 5-7 | 1.78 1.7] 2422.5} 22 o18.2/+11 57.6,-0.5621 0.5955 0.1717 
v= Cancri 6.4 +1.78)+ 1.6+24 22.9 O 52.0|-11 30.0,-0.6656, 5951 0.1734 
Y Cancri 4-7 | 1.73\+ 0.9! 21 46.9 4 48.2i— 7 43.5,+1-1765 0.5923) 0.1845 
go H?. Cancri 6.1 | 1.70|\— 0.9] 21 38.5 16 33-7|+ 3 33-5,-1.0361| 0.5829] 0.2136 
107 B. Leonis 6.3 | 1.52) 3-5) 1610.8] 28 13 46.3/- o 2.7|-0.6805| 0.5648 0.2537 
34 ~=Leonis 6.4 1.47) 3.5) 13 47.0 16 17.4|+ 2 22.8'+1.0259!0.5626| 0.2577 
37 Leonis 5:5 |+1-46,- 3.8414 9.7 18 25.6}+ 4 26.3,+0.1015/ 0.5609 —0.2609 
i = Leonis 5-3 | 1.33) 5-1] 11 0.3 24 8 33.3- 5 56.4/-0.6005 0.5501 | 0.2764 
x  Leonis 4.7 | 1.23) 5.2/7 48.3 15 35.-8|+ O 51.4;+0.5883; 0.5453 0.2816 
308 B. Leonis §.8 | 1.23; 5.9} 8 32.1 19 38.5 + 4 45.8!-1.2800! 0.5427 0.2843 
6 Leonis 4-1] 1.17] §.8| 630.3 22 52.9,+ 7 §3.6,-0.1944 0.5409, 0.2855 
80 Leonis 6.4 |+1.12)— 5.44 420.34 25 1 1.9+ 958.3 +1.3391| 0.5397 —0.2863 
89 Leonis 5-7 | 1.08] 5.61 3 32.5 4 57-410 14.1/+1.0023 0.5376| 0.2878 
8  Virginis 3.8 | 0.99) 6.0; 215.2 12 29.6\— 2 56.9 +0.1111/0.5341! 0.2887 
27 B. Virginis 6.5 | 0.94 5-9\+ 1 0.8 16 26.6.4 0 §2.3,+0.2071|0.5325| 0.2889 
13 Virginis 5.9 | 0.86 6.5,- 018.3] 26 1 41.5\+ 9 49.1|-1.1434| 0.5296| 0.2871 
200 B. Virginis 6.3 host 5:7\- 434-5 7 51.0— 8 13-4/+1.3883) 0.5281 |-0.2851 
319 B. Virginis 6.3 | 0.66 5.8) § 49.6 15 26.2/— 0 §2.9,+0.5096|0.5271) 0.2808 
g Virginis 5.6 | 0.55) 5-8, 831.27 27 1 27.8:+ 8 49.5|+0.4634|0.5265| 0.2733 
a Virginis 1.2 | 0.44, 5.6) 1042.5 9 24.6,- 7 29.0|+0.5544| 0.5268} 0.2660 
86 Virginis 5-6 | 0.35} 5.9 II 59.5 19 16.9,+ 2 4.3/-0.7039/0.5280} 0.2552 
214 G. Virginis 6.5 ;+0.21\~ §.1,-1§ 55.3] 28 4 22.6)+10 52.2 +1.0867| 0.5300'-0.2430 
40 H. Virginis 5-1 |+0.18, 5.3} 1§ 53-6 7 1.0,-10 34.5)+0.4214 0.5305 | 0.2394 
43 B. Libre 5-7 “0.07, 5-1) 21 1.59 29 4 33.1,;+10 14.8/+1.0032| 0.5375 , 0.2032 
47 G. Libre | 6.1 | 0.13; 4.9] 21 41.7 8 41.6,- 9 45.0;+0.8833 0.5390] 0.1955 
64 G. Libre 5.8 | 0.18 5-1; 22 4.8 13 12.0- § 23.7/+0.4284 0.5407} 0.1863 
153 B. Libre 6.3 -0.25:— 4.9,-24 11.8 20 43-1,+ 1 §1.9,+1.3256| 0.5436 0.1710 
169 B. Libre 6.0 | 0.26, 5.5; 22 51.3 22 49.1,+ 3 53-5|-0.4504|0.5444| 0.1662 
177 B. Libre 6.2 | 0.27, 5.6) 2252.1 23 30.8+ 4 33.9,-0.5523|0.5446| 0.1646 
42 Libre | 5-0 0.28) 5-41 23 32.2 23 54-9 + 4 57.1|+0.0926 0.5447! 0.1638 
A Scorpii , 4-6 | 0.36, 5.2) 25 4.28 80 5 48.9+10 38.8 10.7938 0.5469) 0.1508 
31 B. Scorpii | 5-4 -0.36/- 5-5,-24 16.6 5 57-2,+10 46.80.0719 0.5469 —0.1505 
32 B. Scorpii 5:3 | 0-35; 5-7) 23 43-3 5 58.6,+10 48.2'-0.6670 0.5470| 0.1503 
3 Scorpii | 5-9 | 9-37; 5-3) 2459.3 6 16.7, +11 5-6)+0.6374 0.5471}; 0.1497 
40 B Scorpil | 5-4 | 0.38 5.5) 24 35.0 8 L.1-1I 13.7/-0.0512| 0.5477, 0.145 
x =Scorpii 3.0 | 0.40, 5.1) 25 52.0 8 7.1|-1L 7.9]+1.3029] 0.5477| 0.1455 
48 B. Scorpii 4-9 |-0.42,— §.3/-25 37-5 10 6.3\-— 9 12.8/+0.7619| 0.5484 |-0. 1407 
50 B. Scorpii 6.4 | 0.41 5-7| 24 29.3 10 22.2, 8 57.5|-0.4883) 0.5485| 0.1401 
24 G. Scorpii 6.2 | 0.42] 5.9} 24 13.9 12 6.8— 7 16.5}-1.0042|0.5491| 0.1358 
65 B. Scorpii 5-5 | 0-44) 5-3 26 5.7 12 11.6— 7 11.9|+0.9761] 0.5491| 0.1358 
85 B. Scorpii 6.0 | 0.47) 5-7; 25 15.5 1§ 10.6\— 4 19.2|-0.3135] 0.5501 | 0.1287 
6 Scorpii 3.1 |.50- 5-9,-2§ 23.2 17 §5-7i— I 40.00.5219] 0.5510|-O.1223 
a scorpli 1.2, 0.50; 5.9, 26 14.5 21 29.8+ 1 46.50.0259! 0.§520| 0.1131 
116 B. Scorpii 6.2 | 0.51) 5-9 26 21.0 22 21.2:+ 2 36.2—-0.0048] 0.5522| 0.1110 25-45 
134 B. Scorpii_— 6.4 | 0.58 6.0 2717.7] 81 3 56.2|+ 7 59-1/+0.4302 0.5537 | 0.0968 [+47 -20 
95 G. Ophiuchi 6.1 | 0.69] 6.6) 27 39-4 16 3-2/- 4 20.0—0.1635| 0.5560} 0.0652 #12,-54 
43  Ophiuchi 5-4 \-0.70- 6.9-28 3.7 20 44.7:+ O I1.4'-0,0033! 0.5565 0.0527 10-45 
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OCCULTATIONS, 1918. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 


D713 





p 


w Sagittarii (var.) 
38 B. Sagittarii 
C. D.—28° 14268 
48 G. Sagittarii 
62 B. Sagittarii 
58 G. Sagittani 
P? Sagittarii 
z Sagittari 
383 B. Sagittarii 
234 B. Sagittarii 
248 B. Sagittarii 
81 uarii 
Aguas 
@  Aquarii 
96 Aquarii 
317 B. Aquarii 
337 B. Aquarii 
342 B. Aquarii 
co Pisel 
80 B. Pisciunn 
98 B. Piscium 
44 Pisciuin 
VENUS 
60 Piscium 
62 Piscium 
147 B. Piscium 
171 B. Piscium 
é Piscium 
x Piscium 
ig = Arietis 
27 Arietis 
Be Arietis 
47 ~=«OArietis 
@ Arietis (mean) 
¢.séArrietis 
66 ~=s AArrietis 
7 Tauri 
16 Tauri 
17 Tauri 
18 Tauri 
q Tauri 
20 #©Tauri 
25 Tauri 
22 Tauri 
23 Tauri 
4  «=©Taari 
104 B. Tauri 
27. +#‘Tauri 
28 8=«.- Tauri 
14H Tauri 






6.4 0.78 — 7-9 


0.76 7.9 
O75 7:3 
5-7 |-0-74,- 7-0)}- § 36.1 
6.3 | 0.73) 7.1] 623.1 
6.4 | 0.72} 6.6) 5 0.5 
6.5 | 0.72) 6.4) 4 33.9 
5.6 | 0.67; 5.6) 3 14.8 
6.3 |-0.64\-— 4.4/— 0 59.2 
6.3 | 0.61) 3.4/+ 112.3 
6.0 | 0.58) 3.0) 127.4 
7 os ee oe 4 9.9 
6.2 | 0.55 og 6 16.0 
6.1 —0.55/- 0.8'+ 6 49.5 
5-9 | 0.52 1.31 4 50.0 
6.3 0.49 ~ 0.44 6 08 
4.4 | 0.49\+ 0.1) 7 25.3 
5-6 | o-3e 2.8) 11 41.9 
5.8 -0.22'+ §.1/+14 52.4 
6.4 | 0.13 6.6) 17 19.3 
5.7 ;-0.08 7-8) 19 38.6 
5.8 |+0.01| 8.4, 20 19.4 
4.6; 0.01; 8.7) 2059.7 


5-4 
4-4 











10.8) 24 17.2 
10.8) 24 15.6 


23 9.5 
23 47.5 
23 52.5 


+25 19.3 


10.6 
10.7 


I1I.2 
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MOON. 


7 


10 


11 
12 


13 
















Washi n Hour 
Mean Time. H , Y x” 
d hm hm 
1 § 18.3/+ 8 26.6|-0.5927| 0.5568 |-0.0297 


7 8.2\+10 12.5/-0.6915| 0.5569} 0.0249 
II 3.4/-10 0.8|-0.4929| 0.5565] 0.0142 
IT §3.1\— 9 12.8'+0.2§70] 0.5564] 0.0119 
14 36.6— 6 35.2/+1.1455]0.5562| 0.0045 


15 §7-O\— § 17.8+-0.0773! 0.5561 |-0.0010 
17 37-O\— 3 41.3|+0.4200} 0.5559 |+0.0036 
19 §8.0\— I 2§.4|-0.2237/0.5556| 0.0097 
19 §8.2|— 1 2§.2/4+0.1751|0.5556| 0.0097 
21 57.8+ O 30.1/-0.0316/ 0.5551) O.Or51 


8 16.6)+10 26.9}+-1.2572] 0.552614+0.0424 
17 38.5|— 4 31.0]+0.0394/ 0.5492| 0.0664 
17 §2.5\— 4.17.5|+1.125410.5491| 0.0670 

I 28.3/+ 3  2.5/+0.8968) 0.5458] 0.0855 

3 54-2/+ 5 23.4/+0.1534| 0.5447] 0.0913 


15 29.4)-10 16.2|~1.4044) 0.4871 |+0.2513 
17 36.6\— 8 12.3'-0.1645/0.4864} 0.2527 
22 49.1/- 3 8.2-0.6690/0.4851] 0.2551 


I 42.2\|— 0 19.6-0.9502/ 0.4845 |+0.2564 
2 26.9)+ O 23.9/+0.1114/0.4844} 0.2567 
7 29.7\+ § 18.7|-O.11 59 0.4833] 0.2589 
8 38.2/+ 6 25.4/-0.3120] 0.4832} 0.2592 
18 3.5|— 8 24.2/+0.6828/ 0.4822} 0.2617 


3 53-6|+ 1 10.3|+0.7609] 0.4822 |+0.2627 
It 10.8/+ 8 16.0'+0.2549| 0.4828 
1§ 31.8/-11 29.8/+1.1184/ 0.4834 
Ig §.0-— 8 2.4)-0.9392|0.4443 

3 58.4|+ 0 36.9, -0.9243/ 0.4862 

4 28.2|+ 1 5.8|-1.409310.4863 

4.29.6|+ 1 7.2|/+0.7863/ 0.4863 
IO §6.1)+ 7 23.3/+1.1545| 0.4884 
12 40.0'+ 9 4.4'+0.0554/ 0.4891 

7 16.1/+ 3 9.4|+0.0681| 0.4977 

I 59.2|- 2 40.2!+1.0720/0.5104 +0.2285 
10 54.4,+ 5 58.7/10.427010.5176 0.2179 
16 29.2;+11 23.0;-0.8682/0.5223 0.2106 
2359-3-— 5 21.3/-0.0528 0.5291| 0.1991 

O 31.4'— 450.2 ~0.6639| 0.5295 0.1983 

7 49.7\+ 2 13.6)+1.0301 0.5363 |+0.1863 
13.57-1+ 8 8.5/+0.245210.5424} 0.1747 
16 36.6,+10 42.5\—-1.0602]0.5450| 0.1697 








2110.9- 8 52.7|-0.1379 0.5495} 0.1603 | 


21 12.9- 8 50.8|+0.05 30|0.5496| 0.1601 


21 19.8,— 8 44.2|-0.6942/ 0.5497 |+0.1598 | 


8 42.7/-0.2983/0.5497!| 0.1598 
21 37-7,- 8 26.9|/-0.1510/0.5500| 0.1593 
21 39.6 8 25.0—-0.3427|0.5500} 0.1593 
21 43.3)- 8 21.5|/-0.3049/0.5501| 0.1590 
21 51.1\;- 8 14.0,+0.3260 0.5502 |+0.1587 
23 21.3;- 7 44.8/+0.2384 0.5507| 0.1577 
22 44.4;- 7 22.6.+1.0170/0.5510| 0.1569 
23 5-1-7 sade 0.5514) 0.1561 


21 21.3) 


23 5-7-7 2.0)+0.317810.5514| 0.156% 


23 33-7:— 6 35.0\-1.1310]0.5519|+0.1550 








574 OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 




















































FEBRUARY. 
Limit- 
THER Star's At CONJUNCTION IN R. A. ing Par- 
allels. 
Red’ns from 
. Hour } 
Name. Mog.|_'923:° _|'Hectina- washington Angle, | Y | & |- y [N.'S. 
Aa ag tion. . | H 
8 a” o 8 d h m hm °; ® 
Pp Tauri 5-6 |+0.48}+11.7/+26 15.5] 14 8 18.6.4 1 50.0}-0.8354/ 0.5606/+0.1352 
@ Tauri 5.0 | 0.55| 12.0] 27 8.8 12 16.4/+ 5 39.8|-1.2439} 0.5644] 0.1252 F-41 I-63 
xX Tauri §-3 | 0.57| 11.5] 25 25.7 13 13.3)+ 6 34.6|+0.6671|0.5653] 0.1228t-go+ 8 
17 B. Aurige 6.0 | 0.78] 12.1] 2745.41 15 1 25.8\- 5 41.0|-0.4433|0.5766| 0.0900 1-20-47 
38 B. Aurigze 6.5 | 0.87| 11.9} 27 34.7 6 6.9- I 10.9|/+0.1326)0.5807| 0.0767 5271 5 
47 B. Aurige 6.0 |+0.91/+12.0|+27 55.5 8 6.7|+ 0 44.1|-0.0764) 0.5822 |+0.0710 + 40-25 
354 B. Tauri 6.4 | 0.99] 11.8) 27 52.4 12 28.7|+ 4 55.6|+0.2578| 0.5854] 0.0574 H60— 7 
22 Aurige 6.4 | 1.01] 12.1] 28 51.5 13 23.1/+ 5 47.8,-0.7016/0.5861! 0.0548 }+ 41-61 
Tauri 1.8 | 1.04] 11.9) 28 32.3 14 30.6/+ 6 52.6)-0.3133/0.5869| 0.0511 [+27|—36 
107 B. Aurigze 6.5 | 1.10] 11.4] 27 36.6 18 12.9/+10 25.8|+0.8061| 0.5897 | 0.0396 +24 
116 B. Aurige 5-9 |+1.12]+11.8|+29 10.1 19 28.4/+11 38.2/-0.7405| 0.5904/+0.0358 ft 21-61 
406 B. Tauri §.6 | 1.19} 11.1] 27 56.8 23 54.5|- 8 6.7!+0.6346'0.5928| 0.0213 PIO TS 
136 =» Tauri 4.6 | 1.20] 11.0, 27 35.7116 048.2|- 7 15.3|+1.0090| 0.5933 0.0185 ftg0'+38 
154 B. Aurige 6.4 | 1.24] 11.3) 28 55.9 1 59.9|— 6 6.6,-0.3320/0.5939| 0.0146 1-26-34 
415 B. Tauri 6.1 | 1.26) 10.7] 27 34.3 3 41.3- 4 29.4|+1.0708 0.5949| 0.0086 -g0}+43 
183 B. Aurige 6.3 |+I.3I+10.1/+29 31.4 5 39.8\— 2 35.8|-0.8997/ 0.5960/+0.0023 F 9-61 
K Aurigee 4.4 | 1.37] 10.8] 29 32.0 Q 1.4|+ O 37.3|-0.9194| 0.5972 |-0.0089 F-11 -61 
211 B. Aurige 6.3 | 1.41] 10.6) 29 35.1 II 10.8/+ 2 41.2|-0.9956|0.5979| 0.0163 17|-61 
49 Aurige 5.1 | 1.48] 9.6) 28 5.6 16 23.4\+ 7 40.7|+0.3798) 0.5995| 0.0338 [+69}+ 1 
53 Aurigze 5.6 | 1.52] 9.7| 29 3.7 17 33.0/+ 8 47.3|-0.6377' 0.5999} 0.0378 f+ 855 
54 Aurige 5.8 |+1.51/+ 9.5/+28 20.6 17 59.6|+ 9 12.8|+0.0693) 0.6000 —0.0395 +49!—-15 
28 Geminorum 5.5 | 1-54] 9.5| 29 3-7 19 54-2/+11 2.5|-0.7347|0.6004| 0.04604 2'-61 
47 Geminorum 5-6 | 1.66) 7.7) 27 O.1F 17 5 44.7/- 3 32.1|+0.7142)0.6009) 0.0793 FGOHI5 
53  Geminorum §-9 | 1.70] 7.7| 28 3.1 7 24.8\— 1 56.2|-0.4707/0.6009| 0.0850 -18|-48 
134 B. Geminorum 6.5 | 1.69] 7.3] 2650.9 7 50.1|— 1 32.01+0.6937| 0.6008] 0.0862 Hoo}+14 
59 Geminorum 5.7 |+1.74\+ 7.2/+27 48.5 IO 35.4\+ 1 6.2!-0.5140| 0.6003 0.0952 | 16}-52 
l Geminorum 3.9 | 1.75| 7.1) 27 58.4 Il 1.5|+ 1 31.2|-0.7201|/0.6003| 0.0968 3-63 
bt Geminorum 5.0| 1.78! 7.0) 28 18.0 12 21.1/+ 2 47.4|-1.1760) 0.6000} 0.1012 §-33/-62 
&%  Geminorum 5.0] 1.77| 6.9] 28 5.9 12 31.81+ 2 57.8|-0.9929|0.6000} 0.1016 F15 
v Geminorum 4.3 | 1.78] 6.3] 27 5.5 14 48.3|+ 5 8.4|-0.2309/0.5996] 0.1091 #32|-36 
c Geminorum §.5 |+1.80|+ §.6/+25 59.6 17 51.4|+ 8 3.8|+0.5110/0.5991 |-0.1193 #79] O 
@  Geminorum 5.0; 1.86} 5.3] 2659.6 21 20.1/+11 23.7|-0.9147|0.5979| 0.1303 9-6 
~@ Cancri 5-9 | 1.86] 4.6] 25 38.0] 18 oO 7.7\— 9 55.8|+0.0566/0.5968| 0.1388 48-24 
4 Cancri 6.2 | 1.86] 4.5] 25 19.9 0 26.0!— 9 38.2}+0.3130|0.5967| 0.1395 H64-15 
op Cancri 5-9 | 1.90] 4.0) 25 46.4 3 42.1|— 6 30.3/-0.5983/0.5954| 0.1499 H-11|-6r 
A Cancri 5.9 |“-1.9O;+ 3.11+24 17.9 7 31.4\— 2 50.6|+0.2630] 0.5938 |-0.1615 f+ 60;-16 
28 Cancri 6.1 | 1.93) 2.6) 24 26.1 10 35.2/+ O 5.6|-0.3804|0.5922| 0.1699 f+ 24/-50 
vi Cancri 5-7 | 1.94] 2.4] 24 22.5 II 41.6]+ I 9.3|-0.5120/0.5916| 0.1729 H17+-58 
v? Cancri 6.4 | 1.94) 2.3] 24 22.9 12 15.7/+ 1 42.0|\-0.6172/0.5912| 0.1746 111-63 
Y Cancri 4.7 | 1.92|+ 1.2| 21 46.9 16 14.1|+ 5 30.7/+1.2218]0.5891| 0.1856 }g0+40 
go H!. Cancri 6.1 |+1.98\— 0.7|+21 38.5] 19 4 3.21- 7 8.6|-1.0200/0.5816'!-0.2155 F-141-6¢ 
107 B. Leonis 6.3] 1.93) 4.6] 1610.8] 20 1 11.4\-10 49.3/-0.7104] 0.5672) 0.2570 71-74 
34 + Leonis 6.4] 1.88) 5.0) 13 47.0 3 41.0\— 8 25.31+0.9813/0.5654| 0.2611 goH12 
37 Leonis 5.5 | 1.89] 5.5] 14 9.7 5 47-7|— 6 23.21+0.0569]0.5640| 0.2644 -48!-37 
Leonis 5.3 | 1.82] 7.3] 1% 0.2 19 43.0/+ 7 1.6}-0.6707/0.5552| 0.2814 HIO-79 
X Leonis 4.7 |+1.76|— 8.1+ 748.3] 31 2 37.2|/-10 19.01+0.4911/ 0.5514 0.2869 74-19 
308 B. Leonis §.8 | 1.75) 8.6; 8 32.1 6 34.4\— 6 30.0/-1.3655/0.5492| 0.2900 f-40;-82 
6 Leonis 4.1 | 1.71; 8.8] 6 30.2 9 44.3\— 3 26.8)-0.2985/ 0.5478! 0.2914 29/61 
80  Leonis 6.4| 1.67} 8.8] 420.2 II 50.1|— I 25.4|+1.2120)0.5469| 0.2922 +90+23 
89 Leonis 5-7 | 1.65} 9.1] 332.5 15 39.6|+ 2 16.3/+0.8710/0.5452| 0.2937 H90] O 
8  Virginis 3.8 |+1.62/— 9.9+ 2 15.1 22 59.1/+ 9 20.7|-0.0232/ 0.5425 |-0.2951 H43}-46 
27 B. Virginis 6.5 | 1.58) 10.0+ 1 0.7] 22 2 49.1|-10 57.0|+0.0646/ 0.5413] 0.2952 148-41 
13 Virginis §-9 | 1.51| 10.6- 018.4 II 46.5'— 2 17.8|-1.2803/ 0.5390] 0.2937 [-28}-90 
162 B. Virginis 6.2 | 1.44] 10.2) 4 8.2 15 59-5|+ 1 46.7|+1.2735|0.5382| 0.2923 861+29 
200 B. Virginis | 6.3 | 1.43) 10.31 4 34.5 17 43.8 3 27.5|+1.2017| 0.5378] 0.2917 1861423 
f  Virginis , 6.0 |+1.42/-10.4|— 5 21.3 20 5.6;+ 5 44.6/+1.2883! 0.5375 |-0.2905 #851431 
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Tue Srar’s 


Name. 
319 B. Virginis 
g Virginis 
a Virginis 
550 B. Virginis 
86 Virginis 
621 B. Virginis 
214 G. Virginis 
40 H. Virginis 
43 B. Libre 
47 G. Libre 
64 G. Libre 
153 B. Libre 
169 B. Libre 
177 B. Libre 
42 Libre 
b Scorpii 
A Scorpii 
31 B. Scorpii 
32 B. Scorpii 
3 #£Scorpn 
40 B. Scorpii 
r Scorpii 
48 B. Scorpit 
50 B. Scorpii 
24 G. Scorpii 
65 B. Scorpi 
85 B. Scorpii 
6 Scorpii 
a  Scorpii 
116 B. Scorpii 
134 B. Scorpii 
95 G. Ophiuchi 
43 Ophiuchi 
163 G. Ophiuchi 
XX Sagittarii (var.) 
10 G. Sagittari 
210 B. Scorpii 
W Sapittarii (var.) 
38 B. Sagittarii 
C. D. ~28° 14268 
48 G. Sagittarii 
62 B. Sagittarii 
58 G. Sagittarii 
r  Sagittarii 
183 B. Sagittarii 
234 B. Sagittarii 
248 B. Sagittarii 
@ Sagittarii 
A Sagittarii 
56 B. Capricorni 
17 Capricorni 
94 = Capricorni 
x  Capricorni 


Mag. 


6.3 
5.6 
1.2 
6.0 
5.6 
6.4 
6.5 
5.1 
5-7 
6.1 


an 
Gw oo 


6.0 


PP ADK 
~“ Ow 


a 
hU®W OU BOA MA HDHHOM NRO ORh OR OV- 


APRA PAN AAD AHA AARON UH 


0.29} 8.0} 27 39.5 22 10.0 + 3 34. 3/0. .3448/ 0.5582: 0.0646 

0.24) 7.9) 28 3.7] 28 248.0/+ 8 2.2-0.1821 0.5581 | 0.0522 

0.15} 8.0] 27 50.7 Ir 16.3|- z 48.0-0.7612/0.5575! 0.0288 

0.13] 8.0) 27 48.0 13 5-3 6 3.0+-0.8578/0.5573! 0.0239 
+0.09|— 8.0;-28 3.2 16 58. ol 2 18.2|-0.6574, 0.5568 |-0.0134 
0.08] 7.7| 2845.1 17 48. or I 30.6/+0.0895| 0.5567| O.O111 

0.09} 7.5] 29 35.2 20 30. 4 I 5.9|+0.9761| 0.5562 |-0.0036 

0.07} 7.8} 28 28.2 21 50.4'+ 2 23.0|-0.2396!0.5558! 0.0000 

0.06] 7.7) 2855.4 23 29. 8 ‘+ 3 58.9 +0.2570; 0.5554 |+0.0045 

MARCH. 

6.3 +0.03/— 7.9\-28 19.2 1 150. 1|+ 6 14. 1-0. 3818. 0.5549 '+0.0107 
6.0 | 0.03} 7.8] 28 41.0 1 50.3,+ 6 14. 3/10. 0154 0.5549| 0.0107 
6.1 |+0.01/— 7.8\—28 28.3 3 49.3,+ 8 9.0-0.1885 0.5543 |+0.0162 
3.5 |-0.14| 8.0] 27 48.0 23 27.8/+ 3 5-8 -0.0981| 0.5472 0.0671 
6.2 | 0.14] 7.7| 28 46.4 23 41.9/+ 3 19.4/+0.9856 0.§471| 0.0677 
5.9 | 0.20) 7.9} 28 2.27 2 7 18.0+10 39.6,+0.7661! 0.5435| 0.0867 
5-7 | 0.22] 8.1] 27 10.0 9 44. aj-10 59.2|+0.0269] 0.5423{ 0.0923 
4.8 |-0.28/— 8.1,-26 32.0 21 37.9|+ 0 30.5/+0. 5936, 0.5358 |+0.1194 
4.9 | 0.29} 8.1] 26 26.0 23. «S'S; ‘Sit 155 .0|+0.6608 0. 5349| 0.1225 
6.3 | 0.41) 8.3) 24 5.71 3 1845.0— 3 3.4/+0.8896/ 0.5233] 0.1625 
5.8 | 0.42) 8.7] 21 50.0 21 43.8|— O 10,2|—1.1262|0.5214] 0.1677 
4.8 | 0.47, 8.8) 2012.1] 4 648.8)/+ 8 37.9)-1.3409/0.5159] 0.1836 


§-3 |-0.47\— 8.5}-21 32.8 


OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


FEBRUARY. 






Red’ns from! 




















A t Hour 
1913.0. Declina- Washington Angle, 
Ta | ee H 
8 ” ° ? d h m h m 
+1.39-10.7/- 5 49.7] 28 1 3 
1.29] 10.7/ 8 31.3 10 43.2 


1.24] 10.7] 10 42.6 
1.19} 10.4| 12 46.3 








1.15| 10.8] 11 59.6] 24 
+1.06'-10.4|-14 33.4 12 18.8 
1.05} 10.0) 15 55-3 12 39.4—- 
1.03] 10.1) 15 53-7 15 12.2,— 
0.84) 9.5) 21 1.6] 26 
0.79] 9.1} 21 41.8 16 1.7|/— O 37.3/+0.6615/0.5470/ 0.1983 
+0.77|— 9.2,-22 4. 8 20 24.1\+ 3 36.0/+0.2142/0.5484|-0.1890 
0.69 8.6) 2411.8] 26 3 42.5/+10 38.8/+1.1018 
0.67} 9.1) 22 51.4 5 45.1I-I1 23.0/-0.6503 
0.66) 9.1) 22 52.1 6 25.7 
0.66) 8.9] 23 32.3 6 49.2 
+0.61\— 8.3/-25 29.4 II 25.5|— 
0.59) 8.5! 25 4.2 12 34.2 
0.59} 8.7| 24 16.6 12 42. 3h 4 


0.59} 8.9] 23 43-3 





0.59] 8.5) 24 59-3 13 1.4- 
+0.57|- 8.7|-24 35.0 14 43.2/- 
0.57| 8.2) 25 52.0 14 49.0: 


AT CONJUNCTION IN R. A. 


Y 


U+10 32.1 +0.3266' 0.5371 |-0.2872 
— 4 7.1+0.2698| 0.5367| 0.2797 
18 22.7/+ 3 17.0|+0.3516 0.5370] 0.2723 
22 43.3)+ 7 28.8/+1.2575/0.5375| 0.2670 
3 53.3,-11 31.5|-0.8925/ 0.5382| 0.2605 


7 3 23-1)-0.4422!0,5397 |-0.2484 
334 +0.8634/0.5398| 0.2479 

O 35.5|+0.2085/0.5404| 0.2438 
12 1.0/— 4 29.6|+0.7789|0.5458] 0.2064 


—10 43.7|-0.7504/ 0.5513} 0.1668 
10 21.1/-0.1138)0.5514| 0.1657 


5 54-7|+1.1976/ 0.5526 |-0.1547 
4 48.4/+0.5§812/0.5529| 0.1518 
4 40.6|-0.2738/0.5529| 0.1515 
12 43.7|~ 4 39.3|-0.8616 
4 22.2|+0.4271 
2 44.1|-0.2528 
— 2 38.5|+1.0847 


0.54| 8.3] 25 37.5 16 45.5 — 0 46.1|+0.5521 
0.54! 8.7] 24 29.4 17 1.0\— O 31.2|-0.6834 
0.53| 8.8) 24 13.9 18 43.3'+ I 7.5|-1.1932 


+0.52|— 8.2|-26 5.8 
0.53| 8.6) 25 15.5 
0.49} 8.6] 25 23.2 
0.46] 8.3) 26 14.5 
0.45| 8.3) 2621.1 


+0.39;— 8.0\-27 17.7 


27 





[Eph 13) 


18 48.0/+ I 12.0/+0.7649 
21 43.11+ 4 0.8!-0.5085 
O 24.8/+ 6 36.7|-0.7135 
3 54.6|+ 9 58.8/-0.2204 
4 45.0/+10 47.5|—-0.1993 


10 13.9|— 7 55. 6,+0.2352 


8 §3.0/+10 38.3/+0.5349, 0.5147 |+0.1867 




















O75 








x/ 



















0.5505| 0.1727 
O.5511| 0.1681 










0.5529} 0.1515 
0.5530} 0.1§09 
0.5534 |-0.1468 
0.5534| 0.1466 
0.5539| 0.1419 
0.5540] 0.1410 
0.5545| 0.1370 


0.5545 |-0.1370 


0.5551| 0.1293 
0.5556| 0.1225 


0.5563| 0.1136 
0.5565| 0.1114 


0.5573 o. 0969 













































































576 OCCULTATIONS, 1918. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 
Lim st- 
Tas Srar’s Ar CONJUNCTION m R. A. ing Par- 
Red’ns from 
0. Apparent], Hour 
Name. Mag.|__*9*9:° Decline- Washington Angle, Y | w# y IN. | Ss. 
Aa | A8 . 
s ‘Tanhm|]hm| ole 
27 Capricorni 6.1 |-0.48\— 8.6)-20 54.5] 4 9 23.2/+13 7.5}-0.0790) 0.5144/+0.1875 49 
7) Capricorni §.3 | 0.49) 8.5) a1 O9 12 28.5|— 9 §2.8|4+0.6268) 0.5126| 0.1922 -67/-15 
128 B. Capricorni 6.5 | 0.§0| 8.4) 19 31.8 19 §$2.0,— 2 42.4|+0.4394/ 0.5084] 0.2033 1 59—21 
y Capricorni 3-8 | 0.54, 8.61 17 3.51 6 1 8.8/+ 2 25.0\-1.2165/0.5056/ 0.2103 1-33/-9g0 
6  Capricorni 3.0 | 0.55| 8.6) 16 31.5 4 48.1\+ 5 §8.0\-1.0311/ 0.5036) 0.2152 1-18-90 
152 B. Capricorni 6.5 |-0.55\— 8.4/-17 15.2 6 29.2|+ 7 36.2/+0.1443| 0.5027 |+0.2174 -46}-37 
NEW | MOON | 
60  Piscium 6.2 |+-0.69\-— 1.91+ 616.0] 9 953.1/+ 8 18.9|-0.8344] 0.4879 /+0.2617 + 1/\-S¢ 
62 Piscium 6.1 | 0.70; 1.8) 649.5 10 22.8|+ 8 47.8\-1.3192|0.4881| 0.2616 : 
147 B. Piscium 5-9 |+-0.67/— 2.3/+ 4 50.0 10 24.2!+ 8 49.2}+0.8774] 0.4881 |+0.2615 +90} 0 
171 B. Piscwum 6.3 | 0.66] 1.4) 6 08 16 49.5\— 8 §§.9|+1.2§17|0.4901| 0.2592 1+ g01+27 
é Piscium 4-4 | 0.67/— 1.0) 7 25.3 18 33.1/— 7 15.2|+0.1530)0.4906| 0.25861+53/-36 
x Piscium 5.6 | 0.62)\+ 1.3] 1141.8] 10 13 7.6/+10 48.6'+0.1786| 0.4990] 0.2469 + §4'-33 
20 Hi, Arietis 6.4 | 0.57} 3.9) 1649.11 11 5 .59.0,+ 3 10 44/74 
19 ~—s Arietis 5.8 |-0.53;+ 3-6|+14 52.4 7 §3.0\+ § 1.0/+1.1956| 0.5103 |+0.2292 +: 901+28 
27 Arietis 6.4 | 0.47) 5.0] 17 19.3 16 §1.0\-10 17.3/+0.5508]| 0.5166} 0.2182 : 80\-10 
Le Arietis 5-7 | 0.45| 6.0) 19 38.6 22 28.2|— 4 §0.6|-0.7513| 0.5210) 0.2103 4|-71 
47 Arietis 5-8 | 0.38) 6.8] 2019.31 12 6 2.7/+ 2 29.5|+0.0705/ 0.5269| 0.1991 + 49|-31 
é Arietis (mean) 4.6 | 0.38) 7.1] 2059.7 6 35.0|\+ 3 0.8/-0.5455| 9.5274] 0.1982 -15}-6 
¢ ~—_— Arietis 5.0 |-0.28'+ 7.6|+20 43.5 13 58.6|+10 9.9/+1.1628) 0.5336|+0.1853 
66 Arietis 6.1 | 0.23) 8.5] 22 30.4 20 11.2/— 7 §0.0'+0.3710) 0.5388) 0.1739 
7 Tauri 5.9 | 0.21] 9.2] 2410.6 22 53.21— 5 13.4|-0.9475| 0.5412| 0.1683 
16 Tauri 5-4 | 0.14. 9.4] 24 1.4] 18 3 32.11- 0 44.0-0.0169] 9.5451| 0.1590 
17 Tauri 3.8 | oO. 14 9.4] 23 50.6 3 34.2|— 0 42.040.1760) 0.5452| 0.1588 
18 Tauri 5-6 |-O.15 + 9.6)+24 34.2 3. 41.2|- O 35.3/-0.5790} 0.5453 |+0.1585 
gq ‘Tauri 4-3 | 0.14! 9.5] 2411.9 3 42.8|— 0 33.7|-0.1789] 0.5453| 0.1585 
20 ~= Tauri 4.1 | 0.14) 9.5] 24 6.0 3 §9.4|— 0 17.6'-0.0302] 0.5455| 0.1581 
21 Tauri §.8| 0.14) 9.5] 2417.2 4 1.4|- O 15.7|-0.2239| 0.5§455| 0.1581 
22 Tauri 6.5 | 0.14} 9.5] 2415.6 4 5.I|- 0 12.2|-0.1857| 0.5456| 0.1578 
23 Tauri 4.3 |-O.13.+ 9.3/+23 40.8 413.0)- O 4.6,40.45 18] 0.5457 |+0.1576 
7 Tauri 3.0| 0.12) 9.4] 23 50.4 4 43.8|+ O 25.2/+0.3630| 0.5461} 0.1566 
104 B, Tauri §-5 | 0.11] 9.2) 23 9.4 5 7.3\+ 047.8 +1.1§05] 0.5465} 0.1559 
27. Tauri 3:7 | O11) 9.5] 23 47.4 5 28.4|+ 1 8.2|+0.5308 0.5468| 0.1551 
28 Tauri 5.2 O11 9.5| 23 52-5 5 29.0\+ 1 8.8+0.4436) 0.5469} 0.1549 
14H. Tauri 5.3 |-O.11 +10.0,+25 19.2 5 §7.6|+ 1 36.4|-1.0214| 0.5472/+0.1542 
p ‘Tauri §.6 |+0.02, 10.7] 2615.5 14 53.0/+10 12.8,-0.7249) 0.5548] 0.1336 : 
ve) Tauri 5.0 | 0.07| 11.2] 27 8.8 18 56.1|—- 9 §2.9—1.1403 0.5583} 0.1241 53 
x Tauri 5-3 | 0.09 10.6] 25 25.7 19 §4.3|- 8 §6.8.40.7949| O. 559¢ 0.1216 bgol+15 
17 B. Aurige 6.0 | 0.31 11.7) 2745.4] 14 8 25.2/+ 3 6.0-0.3347| 0.5688} 0.0889 41 
38 B. Aurige 6.5 |+0.40}+11.7}+27 34.7 13 14.2/+ 744.040.2479] 0.5721 |4+0.0753 1601 9 
47 B. Aurige 6.0 | 0.44] 11.8] 27 55.5 15 17.5|+ 9 42.5 +0.0348) 0.5735] 0.0695 #47!-19 
354 B. Tauri 6.4 | 0.51] 11.8) 27 52.4 19 47.4¢- 9 58. 0,40. .3723| 0.5765; 0.056468} o 
22 A 6.4 | 0.53) 12.1] 2851.5 20 43.4/- 9 4.3 -0.6021) 9.5770! 0.0535 fF: 101-54 
f Taun 1.8 | 0.55} 12.0, 28 32.3 aI 53.0\~ 7 57.4|-0.2084]| 0.5777! 0.0502 331-30 
107 B. Aurigze 6.5 |+0.621411.6'+27 36.6] 15 1 42.2|— 4 17.2!+0.9268) 0.5798 +0.0386 -90)+31 
116 B. Aurige 5.9 | 0.65} 12.1| 29 10.2 3 0.4l- 3 2.3/~-0.6451/ 0.5805| 0.0345 6 
406 B. Tauri 5.6 | 0.74] 11.5} 27 56.8 7 35.1|\+ I 21.6|+0.7502/ 0.5829] 0.0206 -go}+22 
136 = Tauri 4.6 | 0.75] 11.3! 27 35.7 8 30.6/+ 2 14.9/+1.1301) 0.5832] 0.01761+90 +47 
154 B. Aurige 6.4 | 0.79 na 28 56.0 9 44.7|+ 3 26.1|-0.2335] 0.5837} 0.0138 :31|~28 
415 B. Tanri 6.1 |+0.81/-411.2|+27 34.3 IT 29.51+ 5 6.6|+1.1918] 0.5843 }+.0.0081 +90/+53 
183 B. Auriga 6.3 | 0.87) 11.8] 29 31.4 13 32.1|+ 7 4.3|-0.81 26] 0.5851 /+0.0016F- 3-61 
K Aurige 4.4 | 0.94] 11.5] 29 32.1 I7 0.7|+10 24.4|-0.8344] 0.5863|-0.00941- 5}-61 
211 B. Aurige 6.3 | 0.96) 11.5} 29 35.1 19 14.7|-II 27.0|\-0.9137] 0.§871| 0.0163 F-10-61 
49 Aurige §.1 | 1.06] 10.6) 28 5.6716 0 38.5} 6 16.4/+0.4823{ 0.5880} 0.0337 H:77}++ 6 
53 Aurige 5.6 |+1.09'+10.8)+29 3.8 1 50.6l— § 7.3I-0.553110.5882|-0.0375 H13/-50 


{Eph 13] 





Name. 
Auri 
33 Gemforum 
47 Geminorum 
53 Geminorum 
134 B. Geminorum 
59 Geminorum 
2 Geni 
5} Geminorum 
& Geminorum 
v Geminorum 
c Geminorum 
79) Geminorum 
a0 Cancri 
Cancri 
Bi Cancri 
2 Caneri 
28 Cancri 
vw! —s Cancri 
v? . 
y canes 1 
90 H!, Cancri 
107 B. Leonis 
37 Leonis 
iL  Leonis 
5 B Leonie 
308 B. is 
6 Leonis 
80 = Leonis 
89 Leonis 
B Virgini 
27 B. Virginis 
13 ~+Virginis 
162 B. Virginis 
200 B. Virginis 
J _ Virginis 
319 B. Virginis 
g _ Virginis 
50 ~—s«— Virginis 
a  Virginis 
§50 B. Virginis 
86 _—- Virginis 
621 B. Virginis 
214 G. Virginis 
40 H. Virginis 
43 B. Libre 
47 G. Libre 
64 G. Libre 
153 B. Libre 
169 B. Libre 
177 B. Libre 
42 Libre 
Scorpii 
31 B. Scorpii 
32 B. Scorpii 


UCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


















































MARCH. 
Tas Star's At CONJUNCTION IN R. A. 
Red'us from Hour 
Mag. 7913-0. Berra Washington Angle, Y | w# y 

A As tion. can e. H I 

a I 

a ” , h m m | 
5.8 [+1 “og|+10.5|+28 20.6 16 2 18.1/— 440.9140. 1658 0.5883 |-0.0391 
§.5 | 1.14] 10.6] 29 3.8 4 16.8 2 47.1|-0.6534 0.5886 0.0453 
5.6 | 1.30} 8.9] 27 0.2 14 29.2'+ 7 0.3/+0.8145 0.5889! 0.0784 
§.9 | 1.35} 9.1) 28 3.1 16 13.0+ 8 39.9|-0.3922 0.5889] 0.0838 
6.5 | 1.34| 8.6) 2651.0 16 39.3 + Q 5.0/+0.7923 0.5889| 0.0853 
5-7 |+1.39'+ 8.6|+27 48.6 19 30.7 411 49.4'-0.4385 0.5887 -0.0941 
3.9 | 1.40| 8.6) 27 58.5 19 57-7,-11 44.6|-0.6480 0.5886] 0.0955 
5.0 | 1.43} 8.6) 28 18.0 21 20.3,-10 25§.4|-1.1130 0.5883| 0.1000 
5.0] 1.43! 8.5) 28 5.9 21 31 4-10 14.8|-0.9266 0.5882] 0.1003 
4.3 | 1. 46 7:91 27 5.5] 23 §2.9'- 7 59-1|-0.1531 0.§877| 0.1077 
5-5 |+1. 49/+ 7.125 §9.64 17 3 2.8-— 4 56.8)+0.5992, 0.5871 |-0.1174 
5.0] 1.57; 7-0] 2659.6 6 39.2/— I 29.2|-0.8531/0.5863| 0.1285 
59| 1 501 6.1} 2§ 38.0 9 32.8/+ I 17.4|+0.1327/0.5854| 0.1368 
6.2 | 1.59} 6.0) 25 19.9 Q 51.8/+ I 35.61+0.3931/ 0.5852] 0.1379 
§.9| 1.65] 5.6) 25 46.4 13 15.0 4 50.7|-0.5362/0.5840| 0.1475 
§.9 |+1.68'+ 4.6/+24 17.9 17 12.3|+ 8 38.4/+0. 3365 0.5826 —0.1590 
6.1 1.72 4.3] 24 26.1 20 22.5/+11 41. 0-0. .3196! 0.5813] 0.1679 
5.7 | 1.73! 4.1) 24 22.6 21 31.2|-11 13.0\-0.4542| 0.5807] 0.1707 
6.4 | 1.74] 4.0] 24 22.9 22 6.5'-10 39.1|-0.5613/ 0.5805; 0.1723 
4.7 | 1.74' 2.6] 2147.0] 18 2 12.8/— 6 42.5'+1.3026'0.5785/) 0.1830 
6.1 |+1. 88 + 0.7'+21 38.5 14 24.21+ 5 0.5 ~0.9817/0.5723 —0.2128 
6.3 1.95 — 3-9] 1610.8] 19 12 4.9+ I 52.4,-0.6852'0.5606| 0.2551 
6.4| 1.92) 4.8] 1347.0 14 37-6+ 4 19.5/+1.0200] 0.5593) 9.2592 
5.5 | 1.94 5.0] 14 9.7 16 46.8+ 6 24.1 +0.0850 0.5582 | 0.2626 
5.3 1.96) 7-5) 1% 0.2— 30 655.1\- 3 58.0-0.6607: 10-5510 | 0.2806 
4.7 +1.92/—- 8.8+ 7 48.3 13 53.5|\+ 245.7 +0.5001! 0.5489 —0.2866 
5.8] 1.95: 9.2} 832.1 17 52.5|+ 6 36.4'~-1. -3662/ 0.5475 0.2899 
4.1 | 1.93) 9.8] 6 30.2 21 3. 4+ 9 40.7|-0.2992 0. 5465| 0.2917 
6.4] I.gO| 10.2} 420.2 23 9.8 +11 42.7/+1. 2123. 0.5459| 0.2927 
3.7 1.90 10.7, 332.4] 31 259.8/— 8 35.2'+0.8666 0.5449; 0.2944 
3-8 |+1.90~-11.6)+ 2 15.1 10 19.1|~ 1 31.0|-0.0355) 0.5433 —0.2965 
6.5 | 1.88 11.9+ 1 07 14 8.2/+ 2 10.3!+0.0489 0.5427] 0.2968 
5.9 | 1.87) 12.8-- 018.4 23 2.0|/+10 46.0/—1.2984! 0.5418| 0.2960 
6.2 | 1.83) 13.1] 4 8.3] 32 3:12.5\— 9 12.0]+1.2417,0.5416| 0.2948 
6.3] 1. 83 13.2] 434.6 4 55.6\— 7 32.4|+1.1682/0.5416] 0.2943 
6.0 |+1. 82-13. 3/- 5 21.4 715-7\— § 17-0/+1.2517; 0.5415 '~0.2936 
6.3 | 1.81) 13.6) § 49.8 12 9.0'— 0 33.7 +0.2917/ 0.5418 0.2905 
5-6] t. 78 14.0| 8 31.3 21 39.0/+ 8 37.0,40.2281 0.5426} 0.2835 
6.2 | 1.77 13.9] 952.2 22 11.5/+ 9 8.3/+1.4122/0.5427| 0.2829 
1.2 | 1.75! 14.2} 1042.71 88 5 8.8-— 8 8.7/+0.3044/0.5438| 0.2761 
6.0 |+1. 73|-14.0 —12 46.3 9 23.5\- 4 2. 8/+1. .1987| 0.5447 |-0.2712 
5.6 | 1. re 14.3! I 59.7 14 25.9'+ 049. '3)0.9311/ 0.5460 0.2646 
6.4 14.2] 14 33-5 22 38. o+ 8 44.2 lo 4889! 0.5482) 0.2528 
6.5] 1 e 14.0) 15 55.4 22 57.9+ 9 3-5|+0.8011, 0.5483! 0.2522 
5-1 | 1.68] 14.0 1§ 53.7] 24 3 26.5/+11 26.9/+0-4531 0.5491] 0.2481 
5-7 |+1.61 “13,521 1.7 21 37.5.+ 6 55.0 +0.7096 0.5556|-0.2104 
6.1 | 1.57] 12.9] 2141.8] 25 1 30.6/+10 39.5|+0.5932/0.5568| 0.2020 
5.8 | 1.55} 12.7) 22 4.9 5 44.6- 9 15.7:+0. 1516) 0.5582) 0.1926 
6.3 | 1.51] 12.0] 24 11.9 12 48. 3\— 2 26. g+I .0259' 0.5603| 0.1757 
6.0 | 1.49} 12.3) 22 51.4 14 47.5|(— O 32.6,-0.7011|0.§608| 0.1711 
6.2 +1.48/-12.3|-22 §2.2 1§ 26. ‘7+ O §.1,-0. 7998) 0.5610 |-0.1693 
§.0, 1.48) 12.1) 23 32.4 15 49.5,+ O 27.1|-0.1725|0.5612| 0.1684 
4.7 | 1.48] 11.5! 25 29.4 20 17.0'+ 4 44.7/+1.1199| 0.5623/ 0.1575 
4.6 | 1.47 11.6 25 4.3 21 23.5/+ 5 48.8 40.5125 0.5625| 0.1546 
5.4] 1.47] 11.8! 24 16.7 21 31.3+ 5 56.3'-0.3304| 0.5626] 0.1543 





‘ 


1913———37 


5.3 |+1.47|-12.0.-23 43.4 


{Eph 13] 





21 32.6,+ 5 57.5|-0.9095] 0.5626 !-0.1543 
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Limit- 
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578 OCCULTATIONS, 1918. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 






Tag Star's AT CONJUNCTION IN R. A, 










Red'ns from 




































Name. Mag.|__79°3:° ‘Declina. . Ss. 
Aa A8 tion. 

. s w“too +l dhml] hm | ° 

3 Scorpii 5-9 |+1.47|-11.6|—24 §9.4] 25 21 49.8,+ 6 14.1/+0.3605 0.5627 |-0.1534 [48 —25 
40 B. Scorpii 5-4 | 1.45} 11.6] 24 35.1 23 28.4,+ 7 49.10.3095 0.5630| 0.1493 f+13,-63 
x §=Scorpii 3.0 | 1.46) 11.3] 25 §2.1 23 34.1,+ 7 54.6'+1.0090, 0.5630] 0.1490 65 +15 
48 B. Scorpii 4-9 | 1.44} 11.3] 25 37-6] 26 1 26.8+ 9 43.0 +0.4838! 0.5634 0.1440 54-18 
50 B. Scorpii 6.4| 1.44] 11.6] 24 29.4 I 41.9+ 9 57.6)/-0.7342); 0.5635; 0.1434 9-90 
24 G. Scorpii 6.2 |+1.42|-11.6,—24 14.0 3 20.9'+11 32.9 —1.2365) 0.5638 0.1390 F-47 —go 
65 B. Scorpii 5.5 | 1.43] 11.1] 26 5.8 3 25.4 +11 37.3|/+0.6939 0.5638| 0.1390 H64— 6 
85 B. Scorpii 6.0 | 1.40) I1.2| 25 15.6 6 15.1— 9 39.4|-0.5617:'0.5645| 0.1316F- 1-84 
©  Scorpii 3.1 | 1.38] 11.0) 25 23.3 8 51.8— 7 8.5,-0.7637 0.5648| 0.1244 F-13 -9o 
a Scorpii 1.2 | 1.35! 10.6! 26 14.6 12 1§.2— 3 §2.8|-0 2773) 0.5652 0.1152 +11 -62 
116 B. Scorpii 6.2 |+1.35 -10.6|-26 21.1 13 4.1- 3 5 -8|-0.2562|0.5653 —0.1129 +12 -60 
134 B. Scorpii 6.4 | 1.30! 10.0, 27 17.8 18 23.2+ 2 1.4'+0.1727'0.§659| 0.0984 I-33 —35 
135 B. Scorpii 6.0; 1.31{ 9.7} 28 21.1 18 39.8+ 2 17.4|+1.2552 0.5660| 0.0978 62 +45 
95 G. Ophiuchi 6.1 | 1.22] 9.4) 27 39.5] 27 5 59.2—10 48.7|-0.3984/ 0.5659} 0.0655 O-70 
43 Ophiuchi 5-4 | 1.18] 9.0, 28 3.7 10 30.0— 6 28.1'-0.2371 0.5654| 0.0528 + 8-59 
163 G. Ophiuchi 6.3 |+1.09|— 8.6,—-27 50.7 18 45.7,.+ 1 29.1|-0.8084' 0.5642 —0.0290 F-25 -90 
X Sagittarii(var.) | 4.4) 1.11] 8.5) 27 48.1 20 32.2+ 311.6 —0.9036| 0.5637| 0.0240 F-31 -go 
10 G. Sagittarii 5.7 | 1.07, 8.2) 28 3.21 28 0 20.3+ 6 51.20.7050 0.5626; 0.0131 |-20-90 
210 B. Scorpii §-8 | 1.07| 7.9| 2845.1 I 8.64 7 37.6/+0.0337 0.5624, 0.0111 417 -43 





W  Sagittarii (var.) | 4.3) 1.04] 7.5] 29 35.2 
38 B. Sagittarii 4.7 |+1.02|— 7.8'-28 28.2 

C. D. —28° 14268 | 6.4 1.00] 7.5) 2855.4 
48 G. Sagittarii 6.3 | 0.97} 7.7) 28 19.2 


3 47-5 +10 10.6,+0.91 ro 0.5617 [0.0036 


| 
5 §.7 +11 25.9/-0.2911! 0.5613 +0.0001 
0.0049 +26 —33 


6 43.211 0.2/+0.2005/ 0.5608 
9 0.6— 8 47.8|-0.4311/0.5599| O-OLII 














62 B. Sagittarii 6.0 | 0.98} 7.5} 28 41.0 9 0.8'— 8 47.6 -0.0383] 0.5599; 0.0111 14-47 
6 Sagittarii 2.8 | 0.97] 7.0} 29 52.1 10 30.3'— 7 21.4/+1.2578/ 0.5593] 0.0151 +61 +50 
58 G. Sagittarii 6.1 |+0.95|— 7.5|-28 28.3 10 57.5— 6 §5.2|-0.2392] 0.5591 +0.0164 
t Sagittarii 3-5 | 0.76] 6.5} 27 48.0] 28 6 16.9,+11 42.4-0.1457| 0.5501! 0.0679 





183 B. Sagittarii 
234 B. Sagittarii 
248 B. Sagittarii 
@  Sagittarii 
A Sagittarii 
56 B. Capricorni 
17 + Capricorni 


6.2 | 0.77| 6.2) 28 46.4 6 30.8;+11 55.8)+0.9294| 0.5500} 0.0686 7+62 +11 
5-9 | 0.68} 6.0) 28 2.2 14 I.4i- 4 49.4)+0.7140, 0.5455| 0.0871 [#62.— 4 
5-7 | 0.65] 6.1; 27 9.9 16 26.0- 2 29.8 -0.0194| 0.5440] 0.0930 f+ 23-46 
4.8 |+0.55/— 5.6\-26 32.0] 80 4 13.2/+ 8 53.31+0.5474| 0.5365 |+0.1200 -56 —14 
4.9 | 0.53} 5.6} 26 26.0 5 40.0)/+10 17.1|+0.6148) 0.5356; 0.1232 —10 
6.3 | 0.35| 5.1] 24 5.6] 81 1 13.8)/+ 5 12.91+0.8492/0.5226| 0.1622 +3 
5.8 | 0.29) 5.7] 21 49.9 4 12.2/+ 8 §.7,-1.1580}0.5206| 0.1677 F-34-90 
5-3 | 0.19] 5.2] 21 32.7 15 20.4,- 5 6.81 





ee 


X  Capricorni +0.§005/0.5135| 0.1865 —18 
27 Capricorni 6.1 |+0.18|— 5.4;-20 54.5 15 50.6|— 4 37.5|-O.1 114] 0.5132 t0-1873 29-51 
4) Capricorn 5-3 +0.18)— 5-1,-21 0.9 18 55.8'— I 37.9 +0.5935| 0.5112 +0.1924 —13 








APRIL. 





128 B. Capricorni 6.5 |+0.11,— 5.1 -19 31.8] 1 219.2+ 5 32.3,+0.4089 0.5070 +0.2028 #58 —23 


y  Capricorni 3.8 | 0.04) 5§.5| 17 3-4 7 36.1 +10 39.8/-1.2419 0.5039! 0.2102 F-35 -90 
6 Capricorni 3-0 |+0.01! 5.4 16 31.4 Il 15.7- 9 46.8-1.0561'0.5020: 0.2147 F-20 -9o 
152 B. Capricorni 6.5 | 0.00; 5.1' 17 15.2 12 56.8'— 8 8.7|10.117210.5011 0.2168 44-38 
t Aquarli 4-4 |-0.07; 5.3 14 17.6 21 39.3 + O 19.01.2342) 0.4969 0.2269 F-31 -9o 
39 Aquarii 6.2 |-0.09;- §.0-14 37.4] 2 053.8+ 3 27.9-0.1255|0.4955 +0.2302 1-33 -52 
42 Aquarii §-5| O11} 5.2 13 16.0 3.17-4+ 5 47.5|-1.0777,0.4945| 0.2327 F-18 -go 
45 Aquaril 6.1 | O.12| 5.0' 13 44.5 4 29.3'+ 6 57.4|-0.2702|6.4940| 0.2339 +27 -60 
50  Aquarii 5-9 | 0.13] 4.8 1358.3 7 28.0+ 9 51.1|+0.6863/0.4928| 0.23691+-77- 9 
182 B. Aquarii 6.2] 0.16} 4.8 13 21.7 10 32.0'-11 10.0|+0.7405|0.4917| 0.2396477— 6 
58 Aquarii 6.4 |-0O.18/— §.2—-11 21.2 II 28.3'-10 15.2|~1.2650| 0.4914 |+0.2403 I-32 -90 
70 Aquarii 6.1 | 0.22| 4.5 IL 1.0 20 49.7'— I 9.1|+0.6479| 0.4884] 0.2479 K-79 -11 
81 Aquarli 6.4 | 0.29 4.8! 731.8] 3 4 5.4 + 5 54-9|-1.4002| 0.4867] 0.2528 F-47--90 
h Aquarii | §.4| 0.30) 4.5! 8 9.9 6 12.3|+ 7 58.4|-0.1595] 0.4861} 0.2542 361-53 
2) Aquarii | 4-4 | 0.34) 4-5 6 31.2 II 24.0|-10 58.2|-0.6548] 0.4854| 0.2568 f+-1 1{-87 
96 Aquarii : §.7 |-0.30)- 4.4'— 5 36.1 14 16.6|— 8 10.3}-0.9307|0.4850}+0.2583 FF 4 
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OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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Limit- 
ing Par- 
allels. 





N.| 8S. 


° ° 
51-38 


40-49 
30/60 


3\-71 
48|~32 
15 -65 
90+ 31 








11-66 
43)-32 
54|-22 
12|-62 
34:-40 


42)-32 


31|-42 
33;-41 
72\- 8 
66|—1 2 


JO|+34 
78\- 4 
71-9 
17 —65 
2|-64 
39\-63 
D0/+14 
241-43 
58|-10 
45|-21 
)) 6 2 
81-57 
31|-32 
90|+29 
5\-59 
QO}+ 21 
FI'+45 
+29 -30 
® O+51 
- 6-61 
7-61 
13,-61 
F75/* 5 
+11'—52 
53-11 
+ 5.60 
90 +19 
I+ 20 -45 
90 +17 
18 -50 
5 63 
31-62 
14-62 
34-34 
85+ 4 
8-64 


APRIL. 
THE Srar’s ArT CONJUNCTION IN R. A. 
Red’ns from Apparent ur 
Name. Mag |_° "S| Declina- Washington Angie Y | * | ¥ 
Aa | Ad } 
8 (ad ° ¢ d h m h 
317 B. Aquarii 6.3 |-0.36/— 4.3 623.1§ 3 15 Lik 726.940.1292 0.4849 |+0.2586 
337 B. Aquarii 6.4 | 0.38) 4.0) 5 05 20 2. 6 2 33.4|-0.0892) 0.4844] 0.2609 
342 B. Aquarii 6.5 |-0.39,— 4.0F 4 33.8 21 10.8— 1 27.0—-0.2837| 0.4843|+0.2612 
NEW | MOON. 
B Arietis 5-7 ;-0.63/+ 4.6/+19 38.69 8 4 10.3/+ 2 39.00.7659] 0.5245/+0.2115 
47 Arietis 5.8 | 0.58 5.4| 2019.3 II 41.0+ 955. 12140 05 28] 0.5303] 0.1998 
é Arietis (mean) 4.6 | 0.59} 5.6] 2059.7 12 13.1|+10 26.3 I, §621/0.5308] 0.1988 
C Arietis 5.0 | 0.54] 6.1) 2043.5 19 33-4\— 6 27.9,+1.1431/0.5367| 0.1864 
66 Arietis 6.1 | 0.50, 7.0) 2230.4f 9 1 .43.9— 0 29. 8'40.3511/0.5416| 0. 1745 
7 ‘Tauri 5-9 [-O-50}+ 7-5/+24 10.5 4 25.1\+ 2 §.8-0.9683) 0.5439|+0.1691 
16 Tauri 5: 4 0.45) 7-9) 24 11 Q 2. 8i+ 6 34.0,-0.0382 0.5475| 0.1596 
17 Tauri 0.441 7.9| 23 50.6 9 4.9+ 6 36.0+0.1548]0.5475| 0.1596 
18 Tauri 3 0.45, 8.01 24 34.2 9 11.8}+ 6 42.6—-0.6008| 0.5476] 0.1593 
g Tauri 4-3 | 0. “45 7-9} 24 11.8 9 13.4|[+ 6 44.2|-0.2004] 0.5477) 0.1591 
20 Tauri 4.1 0.4.4\+ 7.9\+24 5.9 9 30.0/+ 7 0.3/-0.0515| 0.5479 }+0.1585 
21 Tauri 5.8 | 0.45; 8.0] 2417.2 9 31.9)+ 7 2.11-0.2456)0.5479} 0.1585 
22 Tauri 6.5 | 0.45, 8.0] 24 15.6 9 35-7\+ 7 5-7|-0.2074] 0.5480] 0.1583 
23 ‘Tauri 4.3 | 0.44] 7.9] 23 40.8 9 43-6|+ 7 13.3/+0.4305| 0.5481] 0.1580 
7 ~=©6Tauri 3.0 | 0.43) 8.0) 23 50.3 10 14.2/+ 7 42.9|+0.3417| 0.5484] 0.1569 
104 B. Tauri 5.5 |-0.42|+ 7.8]+23 9.4 10 37.7/+ 8 5.5}+1.1293] 0.5487 |+0. 1561 
27 Tauri 3-7 | 0.42} 8.0) 23 47.4 10 58.7|+ 8 25.814+0.5096/ 0.5490] 0.1553 
28 —s Tauri 5.2 | 0.43} 8.0] 23 52.4 10 59.3|+ 8 26.4|+0.4220]0.5490) 0.1553 
14 H. Tauri 53 0.43} 8.4) 25 19.2 II 27.7|+ 8 53.8)/-1.0440] 0.5494] 0.1543 
Pp aur 6 | 0.35| 9.2| 2615.4 20 22.2\— 6 30.7|-0.7499| 0.5563) 0.1338 
gp? Tauri oo —0.30|+ 9.7;+27 8.79 10 0 25.2/~ 2 36.4\-1.1673] 0.5592 [40.1239 
X Tauri 5.3 | 0.27} 9.3) 25 25.6 I 23.4/— I 40.4|+0.7723| 0.5600] 0.1216 
17 B. Aurigze 6.0 | 0.11] 10.6] 27 45.3 13 56.4/+10 24.7|-0.3632] 0.5685} 0.0885 
38 B. Aurige 6.5 | 0.03) 10.7] 27 34.7 18 47.0— 8 §5.8/+0.2211]0.5715| 0.0754 
47 B. Aurigze 6.0 0-01 10.8; 27 55.5 20 51.1\— 6 56.5|+0.0067 0.5726, 0.0691 
354 B. Tauri 6.4 10.06 +10.9 *27 52.44 11 1 23.2I- 2 34. Sho. 3455] 0.5748 (+0.0561 
22 Auri 0.071 Il. 31 28 51.5 2 19.7\- 1 40.6,-0.6353 0.5753. 0.0533 
Bs Tauri 8! o.10l 11.1 28 32.3 3 29.9'— 0 33-1|-0.2395]0.5758| 0.0498 
-107 B. Aurige 3 5 oO. “16 10.9} 27 36.6 7 21.6)+ 3 9.5|+0.9030] 0.5777) 0.0385 
116 B. Aurige 0.18! 11.4) 29 10.1 8 40.5/+ 4 25.3|/-0.6801/0.5781| 0.0345 
406 B. Tauri 3 +0,27|+11.1/+27 56.8 13 18.7,+ 8 52.6|+0.7248) 0.5796 /+0.0202 
136 Tauri 4.6 | 0.29) 10.9} 27 35.7 14 14.9|+ 9 46.5/+1.1074|0.5799| 0.0172 
154 B. Aun 6.4 | 0.31] 11.4, 28 56.0 15 30.0|+10 58.7|-0.267 2] 0.5803| 0.0136 
415 B. Tauri ‘| 6.1 | 0.34] 10.9] 27 34.3 17 16.4|-11 19.1+1,1698 0.5809! 0.0081 
183 B. Aurigze 6.3 0.371 11.5] 29 31.4 19 20.8|—- 9 19.6,-0.8519| 0.5815 |+0.0018 
K Aurigee 4.4 ;+0.43)/+11.4 +29 32.1 22 52.8\— 5 56. 0-0. .8750) 0.5820 [0.0091 
211 B. Aurige 6.3 | 0.48) 11. 4| 29 35-1, 18 & 9.21 3 45.1'-0.9557 0.5823, 0.0162 
49  Aurigze 5-1 | 9.57| 10.7) 28 5.6 6 39.0)+ 1 31. 6 +0.4533 0.5831| 0.0335 
53 Aurigee 5-6 | 0.60 11 0 29 3.8 7 §2.6|/+ 2 42. 2-0. 5933 lo.5831| 0.0372 
54 Aurigze 5.8 | 0.61} 10.7: 28 20.6 8 20.6+ 3 9-1/+0.1331/ 0.5830! 0.0387 
28 Geminorum 5:5 (10:85.110-9,129 3.8 10 21.8+ 5 5-4-0 6953) 0.5829 |-0.0450 
47 Geminorum 0.82 9. 6| 27 0.2 20 48.2!— 8 53. 1240. 7885 0.5821) 0.0773 | 
53 Geminorum 0.86, 9.8, 28 3.1 22 34.6- 7 11.0'-0.4334 0.5817) 0.0827 
134 1B. Geminorum a | 0.86 9.3 26 51.0 23 1.6— 645.1'40.7661 0.5816 0.0842 
59 Geminorum 5-7 | ©. 92 9. 5 27 $8.6] 18 157. 4 3 56.4 -0.4806:0.5810 0.0929 
t  Geminorum 3-9 +0.93+ 9.5 +27 58.5 2 25.2'~ 3 29.60.6934! 0.5809 -0.0943 
b Geminorum 5.0'0.96 9. 5| 28 18.1 3 50.0\— 2 8.2-1.164410.5805, 0.0987 
6? ~=Geminorum 5.0! 0.96 9.4 28 5.9 4 1.3- 1 7-3-0.9759,0.5805| 0.0990 
v Geminorum 4.3 | 1.00 8. 8 27 (5-5 6 26. 8+ O 22.4-0. 19241 0.5800 0.1066 
c Geminorum 5.5, 1.04' 8.1 2559.6 9 42.0+ 3 29.9 +0.5703| 0.5788 0.1159 
@ Geminorum 5.0 +1.12+ 8.1426 59.6 13 24.74 7 3 8'-0.9026 (0.5775 0.1266 
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Bx Est Smwea & 


153 B. 


177 B. 
42 


31 B. 


32 B. 


40 B. 


48 B. 
50 B. 
24 G, 
6s B. 
85 B. 


116 B. 
134 B. 


Name. 


. Virginis 


. Virginis 


. Virgimis 


Virginis 
. Virginis 
Virgistis 
Virginis 
. Virginis 
Virginis 
- Virginis 


. Libree 


OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


Tus StTar’s 

































APRIL. 
At Conyuncriow in R. A. 
Red’ns from 
Apparen Hour 
1913.0. Washi 
Mag. Declina- Angle, Y x’ 
Mag.| —_—__| Deelina- | steas fi 4 
8 ” eo 4 d h m/ h m 

5.9 |+1.16:+ 7.41425 38.01 13 16 23. 6+ 9 55-7|+0.0967| 0.5764 |-0.1348 
6.2 | 1.16; 7.2] 25 19.9 16 43.2 +10 14.5, +0. 3608) 0.5763} 0.1358 
§.9| 1.21} 6.9) 25 46.4 20 12.7, '-10 24.1|-0.5820) 0.5749) 0.1455 
5.9 | 1.25| 6.1] 2417.9] 14 017.6— 6 28.8]+0.3035/0.5730| 0.1562 
6.1 | 1.31] 5.7} 24 26.1 3 34.0— 3 19.9'-0.3629/0.5715| 0.1651 
5-7 |+1.33/+ §.6|/+24 22.6 445 o- 2 11.6'-0.4996] 0.5710|-0. 1679 
6.4 | 1.341 5.5] 24 23.0 5 21. 4- I 36.6\-0.6084|0.5707| 0.1695 
4.7 | 1.37; 4.0] 21 47.0 9 36.2'+ 2 28.5\+1.2847|0.5686| 0.1801 
6.1 1.53/+ 2.4| 21 38.6 22 13.1'~ 9 23.0\-1.0356|0.5619| 0.2089 
6.3 | 1.71'— 2.3 1610.8] 15 20 40.3 -11 44.3|-0.7308] 0.5505 0.2505 
6.4 (+1.70|- 3-4'+13 47.0 23 18.4;- 9 11.8/+1.0025) 0.5493 |-0.2543 
5.5, 1. 73, 3. 6: 14 9.7] 16 1 32.1)- 7 2.7'+0.0531/0.5483| 0.2575 
5.3 | 1.82! 6.4] Ir 0.2 16 8.8/+ 7 3.7|-0.6994,0.5426| 0.2753 
4.7| 1.82| 80 748.3 23 20.3|- 9 5§9.9|+0.4811/0.5405| 0.2817 
5.8 | 1.87) 8.3) 832.1317 326.41 6 1.6~1.4090/0.5394| 0.2848 
4.1 +1.87|- 9.24 6 30.2 6 42.8|— 2 §1.9-0.3254/ 0.5385 |-0.2873 
6.4 | 1.85! 9.9 420.2 8 52.7|- 0 46.3)+1.2064/ 0.5382 0.2883 
5-7 | 1-87] 10.5’ 332.4 12 48.8]+ 3 1.9'+0.8576|0.5377 0.2900 
3.8 | 1.92] 11.61 215.1 20 19.0/+10 17.0,-0.0513 0.5369] 0.2926 
6.5 | 1.91} r2.1+ 1 0.7118 013.41 9 56.4|+0.0362/0.5368| 0.2930 
5.9 itt. .Q5|-13.1/- 0 18.4 9 17.8|— 1 10.1|-1.3183]0.5370|-0.2929 
6.2 | 1.94] 14. o 4 8.3 13 32.6]+ 2 56.2,+1.2465/0.5374| 0.2918 
6.3 | 1.94 14.2 4 34.6 1§ 17.3|+ 4 37.4/+1.1735|0.5376} 0.2914 
6.0! 1.95| 14.4. 5 21.4 17 39-5|+ 6 §4.9/+1.2586,0.5379| 0.2908 
6.3 lr ‘97| 14.8 § 49.8 22 36.6/+11 42.0 4+0.2942/0.5388| 0.2883 


5.6 $2.00-15.6- 8 31.4] 19 
6.2 | 1.99 15-7| 952.2 
1.2 | 2.01) 16.0, 10 42.7 
6.0 | 2.03} 16.2] 12 46.4 
5.6 | 2.05| 16.3) 11 59.7 § 20 
6.4 |+2.06\-16.4 —-14 33.5 
6.5 | 2.06] 16.4) 15 55.5 
5.1 | 2.07] 16.4 15 53.8 
5-7 | 2.14] 16.3, 21 1.7] 81 
6.1 | 2.12] 15.5! 21 41.9 
5.8 |+2.12/-15.3—-22 4.9 
6.3 | 2.15 14.7| 24 11.9 
6.0 | 2. 14! 14.8 2251.5] 32 
6.2 | 2.14! 14. 7 22 52.2 
5.0} 2. 14 14.6; 23 32.4 
4.7 |+2.15-14.0-25 29.5 
4.6 | 2. 15) 14. 0 25 4.3 
5-4 | 2.14) 14.1) 24 16.7 
5-3 | 2-43] 14. 2 23 43-4 
5-9 | 2.14) 14.0 24 59.4 
5-4 t2-14)\- 13. 9-24 35-1 
3.0 | 2.15 13.7 25 52.1 
4.9 2.14 13.6 25 37.6 
6 2.13 13.8) 24 29.5 
6.2 | 2.12] 13.7) 24 14.0 
5 Leatge ~13.3'-26 5.9 
| 2.12} 13.3' 25 15.6 
3-1 | 2.11) 13.0 25 23.3 
1.2 | 2.14] 12.6' 26 14.6 
6.2 | 2.14] 12.5 26 21.1 


6.4 |+2.12:-11.8-27 17.84 38 
{Eph 13] 





aS 









8 12.3/- 3 1.61+0.2363 
8 45.1|— 2 29.9/+1.4263/0.5412 
15 44.9/+ 4 15.7|+0.3178] 0.5434 
20 0.4/+ 8 22.4/+1.2170,0.5449 
I 3.0}-10 45.4|-0.91 29| 0.5468 
9 14.2|— 2 51.4|-0.4632' 0.5502 
9 34.1|— 2 32.1/+0.8262/ 0.5503 
I2 2.0—- 0 9.4/+0.1801/0.5514 


8 2.3\— 4 52.2,+0.7477'0.5603 
II §2.3|— 1 10.6|+0.6342/0.5620 


16 2.6]+ 2 50.4'+0.1972/ 0.5638 
22 59.9|+ 9 32.3/+1.0700/ 0.5665 
O 56.5,\+11 24.6 -0.64390. 5672 
I 35-1|-11 58. 3-0. -7417!0.5675 
1 57.4|-11 36.9'-0.1182!0.5676 
6 20.0|— 7 24.2)+1.1673: 0.5692 
7 25.2|— 6 21.41+0.5649] 0.5696 
7 32.9\— 6 14.0\-0.2713/0.5696 
7 34-1|- 6 12.9|-0.8463!' 0.5696 
7 51.0}- 5 56.6/+0.4143|0.5697 
9 27.7|— 4 23.5|-0.2496' 0.5701 
9 33-2;— 4 18.2]+1.0588.0.5701 
II 23.7/— 2 31. 9|+0.5388! 0.5706 
11 38.5|— 2 17.7|-0.6694' 0.5707 
13 15.5|- 0 44.4|-1.1663)0.5711 
13, 19.9|— O 40.2,+0.7482/0.5711 
16 6.1/+ 1 59.6|-0.4953'0.5719 
18 39.4]+ 4 27.2|-0.6937/0.5725 
21 58.4+ 7 38.5|-0.2099'0.5730 
22 46.3/+ 8 24.5 “0.1887 0.5731 


3 58.3)-10 35.4!4+0.2393 0.5738 

















0.5410 |-0.2822 


0.2816 
0.2750 
0.2706 
0.2641 
~0.2528 
0.2523 
0.2484 
O.2115 
0.2029 
0.1936 
0.1772 
0.1722 
0.1707 
0.1698 


0.1587 
0.1559 
0.1556 
0.1556 
0.1549 


—O. 1504 
0.1504 
0.1452 
0.1445 
0.1403 

—O.1400 
0.1326 
0.1257 
0.1162 
0.1538 


0.0990 


Lirnit- 
img Par- 
allels. 








OCCULTATIONS, 1918. 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


APRIL, 


—<—<—<————— 


Tue STar’s 


Namie. 
95 G. Ophiuchi 
43 Ophiuchi 
163 G. Cee tart 
10 G. Sagittarii 
210 B. ti 
W — Sagittarii (var.) 
38 B. Sagittarii 
C. D.-28° 14268 
48 G. Sagittarii 
62 B. Sagittarii 
58 G. Sagittarii 
T Sagittarii 
183 B. Sagittari 
234 B. Sagittari 
248 B. Sagittarii 
oo Sagittarii 
A Sagittarii 
56 B. Capricorni 
17 ~~ Capricorni 
” —_-Capricorni 
X = Capricorni 
27 Capricorni 
ge  Capricorni 
128 B. Capricorni 
¥ Capricorni 
6  Capricorni 
152 B. Capricorni 
1 Aquarii 
39 = Aquarii 
42 = Aquaril 
48 Aquarii 
50 Aquarii 
182 B. Aquarii 
58  Aquarii 
7o ~—_— Aquar ii 
81 Aquarii 
h uarii 
@ Aquarii 
96 Aquarii 
317 B. Aquarii 
337 B. Aquarii 
342 B. Aquarif 
20 ~= Pisciurm 
Mars 
60 B. Piscium 
80 B. Piscium 
98 B. Piscium 
44 Piscium 
60 = Piscium 
62 Pisctum 
147 B. Piscium 
171 B. Pisctum 





Red’ns from 


0. Apparen 
M 7913-0 Declina- 
Aa Ag tion. 


Eee Oy ee oo 


s o? t+) c 
6.1 |+2.07|-10.5|-27 39.5 
5.4 | 2.07] 10.0) 28 3.7 
6.3 | 2.01] 9.1! 27 50.7 
4.41 1.99; 8.9) 27 48.1 
5.7} 1.97) 8.4) 28 3.2 
5.8 |+1.97,— 8.1/~28 45.1 
4.3 | 1.96) 7.6) 29 35.2 
4.7 | 1.93) 7.7] 28 28.2 
6.4 | 1.93) 7. 

6.3 | 1-90 
6.0 |+1.go—- 
6.1 1.91) 
3-5 | 1.70 
6.2 

5:9 
5-7 
4.8 
4.9 
6.3 





4-4 
5-7 | 0.24 
6.3 40.24 — 0.2 — 6 23.0 


‘Limit- 


At CONJUNCTION IN R. A. 





Washington Ante 
Mean Time. H , 


d 
23 


24 


25 


27 


MAY. 


1 


3 6 17.014 8 6.7|+1.2624!0.4933 +0.2600 


Y 





h m h m 


15 18.2|+ Oo 18.2;-0.3200, 0.5739 |-0.0660- 4:-65 




















19 42.6|+ 4 32.4|-0.1581,0.5736| 0.0529 H11'—54 
3 46.7|-11 42.1|-0.7193]/0.5720| 0.0291 }-20|-go 
5 30.6/-10 2.1|-0.8128]0.5717| 0.0237 —go 
9 13.4|— 6 27.8|-0.6143| 0.5705| 0.0128 —9o 

IO 0.6\— § 42.5}+0.1170| 0.5703 }-O.0107 —38 

12 35-8)- 3 13.1,+0.9865/ 0.5693 |-0.0030 +16 

13 52.3;- I 59.5|-0.2026 0.5688 +0.0004 S37 

15 27.5|— © 28. +0.2848 0.5682} 0.0053 #31'-28 

17 41.9|+ I 41.4/-0.3396'0.5674| 0.0116 1-66 

17 42.1!+ 1 41.6/+0.0494| 0.5674 /+0.0116 18-42 

19 36.2/+ 3 31.4/-0.1491/ 0.5666! 0.0171 —54 

14 31.2|— 2 15.5|-0.0488/0.5560| 0.0688 48 

14. 44.8\- 2 2.5/+1.0162/0.5559| 0.0695 +18 

22 6.91+ § 3.81+0.8059/0.5510| 0.0881 6a]+ 2 
Oo 28.9)+ 7 20.9|+0.0801 | 0.5493 |+0.0939 28-40 

12 4.6— 5 27.5|+0.6455|0.5409| 0.1208 62— 8 

13 30.1 —- 4 5.0,+0.7129}0.5398| 0.1240 4|- 4 
8 49.1|— 9 24.2/+0.9506) 0.5251] 0.1632 +10 

11 45.6|— 6 33.3/-1.0438] 0.5229] 0.1684 25|-90 

20 45.0/+ 2 9.2/—-1.2549] 0.5163 |+0.1837 -~go 

22 48.2|+ 4 8.6/+0.6059/ 0.5149] 0.1869 +66\-12 

23 18.1/+ 4 37-6|-0.0028) 0.5145] 0.1876 4s 
2 22.0/+ 7 35.9|+0.6982) 0.5124] 0.1924 —-7 
9 42.9/— 9 16.4/+0.5143] 0.5075] 0.2030 -17 

14 58.4I— 4 10.2/—1.1295/ 0.5043 |+0. 2099 —go 

18 37.1|— O 37.9|-0.9456| 0.5020| 0.2147 —~go 

20 17.9|+ I 0.0/+0.2230/0.5011| 0.21664 49/-33 
4 59.1/+ 9 26.3|-1.1256; 0.4965! 0.2263 |-23/-90 
8 13.3|-11 24.8)\-0.0218] 0.4949] 0.2297 39|-46 

10 36.6'— 9 5.7 -0.9723) 0.4939 |+0.2320 -11|-go 

11 48.5|- 7 55-8} -9.1673)0.4934 0.2331 I*33|-54 

14. 47.0|— 5 2.2)+0.7856,0.4921| 0.2359 - 3 

17 51.0— 2 3.3/+0.8387|0.4908| 0.2388 re) 





18 47.2|- 1 8.6:-1.1625'0.4905| 0.2396 ; 


4 8.6\+ 7 57.5:+0.7420| 0.4874 |+0.2467 6 
It 24.6/— 8 §8.3/—1.3065|0.4856| 0.2515 ~go 
13 31.6\— 6 54.7|-0.0695|0.4852| 0.2527 —48 
18 43.6|— 1 51.0-0.5672|0.4841| 0.2557 —79 





21 36.3/+ O 57.0)-0.8445 


0.4839| 0.2570 Be 
22 20.9|+ 1 40.5 +0.2128 


0.4838 |4+0.2573 





322.6;+ 6 34.3'-0.0089' 0.4834 eee 

4 30.7|+ 7 40.5|-0. 2040! 0.4833 |+0.2598 
13 52.9;- 7 12.2 +0.7907|0.4834 0.2625 
15 15.8\— 5 50.9|+0.8887/0.4515| 0.2495 
17 47.3\— 3 24.0|\-1.3452|0.4836| 0.2635 
23 38.2'+ 2 17.6|+0.8728, 0.4844| 0.2642 

6 sr.tlt 9 18.9 10.3709 0.4855 |+0.2647 
+1.2300| 0.4867 | 0.2642 
~0.8030/ 0.4906} 0.2620 
—1.2853/0.4908| 0.2619 
+0.8983 0.4908] 0.2619 





II 9.110 30.0 
23 25.7/+ 1 26.6 


23 5§-11+ 155.2 
2356.5+ 156.6 








| 








582 OCCULTATIONS, 19138. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MAY. 
T S , At Co RA ine Par 
HE STARS T NJONCTION IN . mattels. 
° Red’ns from Apparen Hour | 
Name. Mag. 1913-0- Declina- Washizigton Angle, Y x’ 5 a N. | S. 
Aa Ag 1011. 
_ s ” o + d h m/| h m ° 7; ° 
e Piscium 4.4 |-O.25/+ I.1/+ 725.31 8 7.59.2/+ 9 46.1|+0.1685) 0.4942|+0.2592 —35 
NEW {| MOON. 
17 B. Aurige 6.0 |-0.27|+ 9.2/+27 45.31 7 19 50.3\- § 54.0--0.4613| 0.5741 |+0.0885 [+ 19\-48 
38 B. Aurige 6.5 | 0.23] 9.4] 2734.7] 8 036.8 1 18.6/+0.1153 0.5767| 0.0746 51-16 
47 B. Aurige 6.0 |-0.20/+ 9.6/+27 55.5 2 39.3|+ O 39.1-0.0999' 0.5778 |+0.0687 f+: 39;—26 
354 B. Tauri 6.4 | 0.15} 9.7| 27 52.4 7 7-3\+ 457-2 +0.2331| 0.5802 0.0558 59 — 3 
22 Aur 6.4 | 0.15] 10.0) 28 51.4 8 3.6)\+ 5 §0.7|-0.7442 0.5805; 0.0528 + 2—62 
§& ‘Tauri 1.8 | 0.13) 9.9] 28 32.3 9 13.0+ 6 57.4|-0.3511/0.5810] 0.0492 25|-38 
107 B. Aurigee 6.5 | 0.08! 9.9) 27 36.5 13 1.9,+10 37.2 +0.7829| 0.5823 0.0378 +90 +22 
116 B. Aurige 5-9 |-0.07/+10.2;+29 10.1 14 19.9+11 52.2|-0.7947) 0.5828 |+0.0337 26x 
406 B. Tauri 5-6 |-0.01] 10.0] 27 56.7 18 §5.2|— 7 43.5'+0.6009/0.5844/ 0.0198 89 +14 
136 = Tauri 4.6 |+0.01| 10.0] 27 35.7 19 §0.8|— 6 50.1|+0.9816|0.5845| 0.0168 f+90;+36 
154 B. Auriga 6.4 | 0.02) 10.3) 28 55.9 21 §.2|— 5 38.60.3892! 0.5847| 0.0126 22-37 
415 B. Tauri 6.1 | 0.05} 10.0) 27 34.3 22 50.6/— 3 57.4/+1.0411 0.5850| 0.0074 #-90\+41 
183 B. Aurigee 6.3 |+0.07|+10.5/+29 31.4] 9 053.8/- I 59.3(-0.9757 0.5853/+0.0009 [-15 —61 
K Aurigee 4.4 | 0.12! 10.4] 29 32.0 4 24.0|+ I 22.5'-1.0021) 0.5858|—-0.0100 F-17|-61 
211 B. Aurige 6.3 | 0.16] 10.5] 29 35.0 6 39.3/+ 3 32.4'-1.0839] 0.5862} 0.0171 F-25 61 
49 Aurige §.1 | 0.24) 10.1] 28 5.6 12 7.0|}+ 8 46.9|+0.3173/0.5859| 0.0345 165 — 1 
53 Aurigze 5.6 | 0.26) 10.4 29 3.8 13 20.2'+ 9 57.1\-0.7285/0.5858| 0.0383 + 2—61 
54 Aurige 5.8 |+0.27|+10.2/+28 20.6 13 48.1/+10 23.9!-0.0037} 0.5858 |-0.0398 44\-18 
28 Geminorum 5.5 | 0.30} 10.3] 29 3.8 15 48.7|-11 40.4;-0.8323|0.5857| 0.0462 F- 4-61 
47 Geminorum §.6| 0.45} 9.4] 27 0.2410 213.2\— 1 40.8,+0.6431/0.5836} 0.0780 DOI 
53 Geminorum 5-9 | 0.48] 9.6, 28 3.1 3 59.5|+ O 1.3)-0.5802 0.5831] 0.0835 #12—-54 
134 B. Geminorum 6.5 | 0.49} 9.3} 2651.0 4 26.4|/+ 0 27.0 +0.6193) 0.5830} 0.0850 +g " 9 
59 Geminorum 5.7 |+0.54|+ 9.4|+27 48.6 7 22.3/+ 31 5.9/-0.6301 0.5822 |-0.0937 9-59 
a Geminorum 3.9 | 0.55| 9.4) 27 58.5 7 §0.0/+ 3 42.6—-0,.8433|0.5820| 0.0951 5'-63 
6? =Geminorum 5.0| 0.57] 9.4| 28 5.9 9 26.3/+ 5 15-1|-1.1272 0.5813| 0.0996 |-27,-62 
: v Geminorum 4.3 | 0.61) 9.0) 27 5.5 II 52.0|+ 7 34.90.3445 0.5803| 0.1069 25}-43 
'  ¢€  Geminorum 5.5 | 0.65} 8.4] 25 59.6 15 7.8'+10 43.1+0.4176, 0.5789] 0.1162 H71— 4 
 @ Geminorum 5.0 |+0.72|+ 8.5|+26 59.7 18 51.3|— 9 42.2'-1.0612| 0.5773 |—O.1270 20-64 
@  Cancri 5.9 | 0.75, 7.9| 25 38.0 21 51.2'— 6 49.3'-0.0603]0.§757| 0.1350 }+41.—30 
4 Cancri 6.2 | 0.75) 7.7| 25 19.9 22 10.8)— 6 30.5|+0.2045/0.5755| 0.1360 S717 
Cancri 5.9| 0.81) 7.5| 2546.59 11 1 41.7/- 3 770.7434 0.5736] 0.1453 5+ 3-65 
! A Cancri 5.9 | 0.86 6.8) 2417.9 5 48.5|+ 049.870.1430 0.5714] 0.1562 53\-21 
' 28 = Cancri 6.1 |+0.91|+ 6.5|+24 26.2 9 6.8|+ 4 0.3/-0.5274|0.5694|-0. 1646 -16'-58 
v's Cancri 5.7 | 0.93} 6.4] 24 22.6 10 18.5|/+ 5 9.3|-0.6651/0.5687| 0.1675 8|-66 
v? Cancri 6.4 | 0.94] 6.4) 24 23.0 10 55.3|+ 5 44.7/-0.7748] 0.5683] 0.1689 1 
Y Cancri 4.7 | 0.98) 5.1} 21 47.0 15 12.9/+ 9 52.6'+1.1277|0.5656| 0.1793 HQO}+32 
go H!. Cancri 6.1 | 1.16;+ 3.8] 21 38.6] 12 4 o.8/\— 1 47.8)\-1.2117/0.5576] 0.2072 30\-69 
107 B. Leonis 6.3 |+1.38|— 0.7/+16 10.9] 18 255.4|/— 3 41.71-0.9051|0.5441 |-0.2469 - 4:-74 
34 Leonis 6.4 | 1.38} 1.8] 13 47.1 5 37-3\— I 5§.41+0.8476|0.5426; 0.2510 -Q0i+ 3 
37 Leonis 5.5 | 1.42] 1.9] 14 9.7 7 54.3\+ I 7.0}-0.1112|0.5414! 0.2541 39 —47 
i = Leonis §-3| 1.54] 4.7] 11 0.3 22 54.2|- 8 23.3+-0.8660/0.5350| 0.2706 1|-79 
x Leonis 4.7 | 1.58) 6.6) 748.3] 14 618.0\— 1 14.3/+0.3354/0.5324] 0.2770 +63/-26 
6 Leonis 4.1 |+1.65|— 7.8/+ 6 30.3 13 53-4,+ 6 6.3|-0.4754]/ 0.5306!-0.2816 I-72 
80 Leonis 6.4 | 1.65} 8.7} 420.2 16 71+ 8 15.6/+1.0797|0.5301| 0.2828 +90}+13 
89 Leonis 5.7 | 1.68] 9.3) 332.5 20 103-11 49.0|+0.7 305|0.5294| 0.2848 -gol- 7 
f°) Virginis 3.8 | 1.76 10.51 215.1] 15 353.9\- 4 20.4|-0.1824/0.5287) 0.2868 1+ 35/-55 
27 B. Virginis 6.5 | 1.77] 1L.uj+ 1 0.7 7 55.2|— 0 26.8|-0.0887] 0.5286} 0.2876 40-49 
162 B. Virginis 6.2 |+1.85)-13.6— 4 8.3 21 37.7|-11 10.8/+1.1577/0.5296 —0.2863 1+-86)+20 
200 B. Virginis 6.3 | 1.87) 13.8] 4 34.6 23 25.31 9 26.8|}+1.0862/0.5299| 0.2857 B86)+15 
J _ Virginis 6.0 | 1.89] 14.2] § 21.4) 16 151.5\- 7 §.3)+1.1760/0.5304) 0.2849 + 85/+21 
319 B. Virginis 6.3 | 1.93] 14.6] 549.8 6 56.8\— 2 10.0|+0. 2068] 0.5313} 0.2832 f+ 56|-34 
9g Virginis 5.6 7-01 15.7, 831.4 16 47.4\+ 7 21.4|+0.1646] 0.5344: 0.2768 5 3/~36 
50 ~=St-VVrrginis 6.2 '+2.00'-16.0!— 9 52.2 17 nn 7 53.8'+1.3703!0.5345 '—0.2765 4 81l+42 










{Eph 13] 




















OCCULTATIONS, 1913. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


Tas Srar’s 


Name. 
a  Virginis 
550 B. Virginis 
86 _—s-~Virginis 
6-1 B. Virginis 
214 G. Virginis 
40 H. Virginis 
43 B. Libre 
47 G. Libre 
64 G. Libre 
153 B. Libre 
169 B. Libre 
177 B. Libre 
42 Libre 
6 = Scorpii 
A Scorpii 
31 B. Scorpii 
32 B. Scorpii 
3 Scorpii 
40 B. Scorpii 
x  Scorpii 
48 B. Scorpii 
50 B. Scorpii 
24 G. Scorpii 
65 B. Scorpii 
85 B. Scorpii 
6  Scorpii 
a Scorpii 
116 B. Scorpii 
134 B. Scorpit 
95 G. Ophiuchi 
43  Ophiuchi 
163 G. Ophiuchi 
X  Sagittarii (var.) 
10 G. Sagittarit 
210 B. Scorpii 
W _ Sagittarii (var.) 
38 B. Sagittarii 
C. D.—28° 14268 
48 G. Sagittarii 
62 B. Sagittarii 
58 G. Sagittari 
@  Sagittarii 
t Sagittarii 
183 B. Sagittarii 
234 B. Sagittarii 
248 B. Sagittarit 
oo Sagittarii 
A Sagittarii 
36 B. Capricorni 
56 B. Capricorni 
17 Capricorni 
7 ~~ Capricorni 
X  Capricorni 
27 Capricorni 
@  Capricorni 
128 B. Capricorni 


1.2 |+2.07 


6.0 
5.6 
6.4 
6.5 


4.4 


HARASS nm 
H OBRUH BA 


tion. 











MAY. 


Apparent 
Declina- | 


, 


10 42.7 17 Oo 30.8 
12 46.4 
II 59-7 
14 33-5 
15 55-5 
17.515 53-8 
18.1) 23 1.7] 18 
17.3} 21 41.9 
17.0, 22 5.09 19 
16.6| 2411.9 


16.4|-22 51.5 
16.3) 22 52.2 


16.3| 23 32.4 
15-9 25 29.5 


2.70} 14.0] 26 21.2 
2.73| 13.21 2717.8 
2.76| 11.6| 27 39.5| 21 


2.76 7.5, 2855.4] 22 


2.4, 28 2.1 28 


2.18/+ 0.7) 22 40.8} 24 


2.3) 2011.9] 26 


6.5 |+1.80lt+ 3.6!-19 31.6 


[Eph 13] 


"| Mean Time. 


At CONJUNCTION IN R. A. 














Hour 


n| Angle, 
nes} Yo | x | y¥ 


h m hm 
— 9 10.540. 2606) 0.5373 0.2700 
452.0-— 4 58.1/+1.177110.5391] 0.2659 
10 1.0/+ O 0.5|-0.9661/0.5414| 0.2599 
18 21.6/+ 8 4. .4959| 9.5456] 0.2491 
18 41.8/+ 8 23.6|+0.8063/0.5457| 0.2487 


21 12.2/+10 48.8/+0.1588] 0.5471 |-0.2447 
17 28.61+ 6 22.2/+0.7672|0.5582| 0.2090 
21 20.81+10 5.9/+0.6595| 0.5603] 0.2006 
I 33.0} 9 51.1/+0.2280) 0.5626] 0.1912 
8 32.8\— 3 6.8)+1.1163/0.5662) 0.1753 


10 29.9|— I 14.1}-0.6006) 0.5671 -0,.1705 
Ir 8.6\— 0 36.9|-0.6974 0.5674| 0.1687 
II 31.0/— O 15.3|-0.071210.5676| 0.1678 
15 54.4|+ 3 58.2|+1.2252/0.5696) 0.1571 
16 59.7|+ § 1.1|/+0.6232/0.5701' 0.1544 


17. 7.4|+ 5 8.5|-0.2149]0.5702'-0.1538 
17 8.7/+ 5 9.7/-0.7912 0.5702 | 0.1538 
17 25.6)+ 5 26.0'+0.4728) 0.5703! 0.1532 
Ig 2.4/+ 6 59.1,-0.1898 0.5710. 0.1493 
19 8.01+ 7 4.5,+1.1215|0.5710| 0.1489 
20 58.6/+ 8 50.9|+0.6033/ 0.5717 |-0.1437 
21 13.3i+ Q 5.1/-0.6066/ 0.5718) 0.1431 
22 §0.4|+10 38.5|-1. 1015 0.5724) 0. 1388 
22 54.81+10 42.7:+0.8162/ 0.5724) 0.1385 
I 40.910 37.5|-0.4243/ 0.5733} 0.1310 
4 14.0 8 10.2'-0.6186! 0.5742 |-0.1242 
7 32.6— 459. 3'-0.1286 0.5752] 0.1149 
8 20.3|- 4 13. 4-0. .1059| 0.5754] 0.1128 
13 31.2|+ 0 4§.5,+0.3301/0.5764| 0.0980 
O 47.2|+11 35.2-0.2109|0.5775| 0.0649 
§ 9.5— 8 12. 7[-0.0426 0.5776 |-0.05 17 
13 9.3— 0 31.3 -0.5899/0.5765| 0.0280 
1452.2+ 1 7. 4-0. 6806) 0.5761} 0.0226 
18 32.7'+ 4 39.4-0.4776|0.5755| 0.0119 
19 19.4.+ 5 24.3:40.2523/0.5753| 0.0004 
21 52.9+ 7 51.9 +1.1223'0.5743'—-0.0019 
23, 8.5;+ 9 4.6,-0.0606] 0.5738 :+0.0019 
O 42. 6 +10 35. .1/+0.427 110.5732] 0.0065 
2 55-4/-11 17.1|-0. 1916/0.5724| 0.0129 
255: 6-11 16.9 +0.1957|0.5724| 0.0129 
448. 3-9 28.5|+0.0009, 0.5717 |+0.0186 
14 33. 9- O 5§.1/-1.1633}0.5668! 0.0462 
23 28. 3+ 8 30.0/+0.1251/0.5615| 0.0704 
23 42.2+ 8 42.9/+1.1847/0.5613| 0.0710 
6 58. 3- 8 16.9)+0.9842|0.5505 0.0902 
9 18.4— 6 1. 8|+0.2654 0.5547 '+0.0958 
20 44. 8+ 5 0.4)+0.8408 0.5457| 0.1231 
22 9g. 2+ 6 21 g|+0.9093| 0.5447 | 0.1259 
12 14.4'— 4 1. 3-1. 1763) 0.5331] 0.1554 
17 14.1,+ 0 48.6)+1. 1649 0.5291} 0.1649 
20 8. 8 + 3 37-7|-0.8166 0.5266 +0.1703 
5 2.6'-11 45. 4'-1.0202 0.5195: 0.1853 
7 47-947 O;+0. 8331,0.51801 0.1886 
7 34. 3\- 9 18.440. 2275). 5176) 0.1893 
10 36. 6- 6 21. ‘7(40.9277/0. 5153} 0.1937 


17 53-9+ 0 42.41+0.7494! 0.5099 +0.2043 




















083 


L.imit- 
ing Par- 
allels. 





N.| S. 





56,-31 
78)+2 3 


13|-75 


47|-36 


3|-88 
34|-90 
O4\+ 2 
51-72 
6)-89 
18|-52 
19-51 
41\-26 
+ 9-57 
+1 7|-47 
13/-88 




























584 OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MAY. 
Tae Star's Par- 
Red’ns from 
Name. Mag, 1973: |'nect 
y Capricorni 3.8 17 3.34 25 23° 7.2/+ 5 46.4b0. 8859 0.5064 +0. -2108 —go 
6 Capricorni 3.0 16 31.3] 26 2 44 6)+ 9 17.5|-0.7008/0.5039' 0.2154 
152 B. Capricorni 6.5 17 15.0 4 24. | +10 54. Gi40. .4639| 0. 5028 0.2575 20 
t Aquarii 4.4 1417.5 13 3.4/- 4 41.7|-0.8784/0.4977, 0.2267 6-go 
39 «=—s Aquarii 6.2 14 37.3 16 16.8 1 33-7|+0. 2229) 0. 4959; 0.2299 ' 
42 Aquarii 5-5 13 15.9 18 39.7|+ 0 45.2|-0.7251|0.4945 |+0.2324]+ 3, 
45  Aquarii 6.1 13 44.4 19 51.4\+ I 54.9|+0.0779| 0.4940} 0.2334 +45, —40 
50 Aquarii 5.9 13 58.2 22 49.5|+ 4 48.01+1.0289| 0.4926] 0.2359 
182 B. Aquarii 6.2 13 21.6] 27 153.0\+ 7 46. 5|+1.0817/0.4912| 0.2385 
6 Aquarii 4.9 Il 7.3 21§.1/+ 8 8.0\-1.3032/0.4911| 0.2388 
58 Aquarii 6.4 ~11 21.0 2 49.2/+ 8 41.2|-0.9154) 0.4908 |+0.2392 
70 ~=—s Aquarii 6.1 Ir 08 12 10.0-— 6 13.3/+0.9840|0.4872| 0.2461 
81 Aquarii 6.4 7 31.6 19 26.0|+ 0 50.9|-1.0641/0.4850| 0.2507 
kh = Aquarii 5.4 8 9.7 21 33.2|+ 2 54.7}/+0.1708/ 0.4844! 0.2518 
4) uarii 4.4 631.0] 28 2.45.6)+ 7 58.8)-0.3295/0.4833| 0.2544 
96 Aquarii 5-7 5 35.9 5 38.6|+10 47.1|-0.6084, 0.4827 |+0.2558 
317 B. Aquarti 6.3 6 22.9 6 23.2/+11 30.5|+0.4479|0.4826] 0.2562 
337 B. Aquarii 6.4 5 0.3 II 25.6|— 7 35.1|+0.2227|/0.4822] 0.2579 
342 B. Aquarii 6.5 4 33-7 I2 34.0\— 6 28.4/+0.0270/0.4821| 0.2583 
20 Piscium 5.6 3 14.6 21 .57.9|+ 2 40.5|+1.0139|0.4818] 0.2608 
60 B. Piscium 6.0 0 22.4] 89 1 53.0}+ 6 29.5/-1.1264) 0.4820|+0.2614 
80 B. Piscium 6.3 —- 059.1 7 45.3\-11 47.5|+1.0853/ 0.4823) 0.2622 
98 B. Piscium 6.3 + 112.4 14 §9.38\— 4 44.5|+0.5742| 0.4839| 0.2622 
44 Piscium 6.0 I 27.6 19 18.8\— 0 32.5/+1.4278) 0.4847| 0.2622 
60 Piscium 6.2 616.1] 80 7 38.1|+11 26.9|-0.6238] 0.4887| 0.2599 
. 62 Piscium 6.1 + 6 49.6 8 7.5/+11 §5.4/-1.1071| 0.4891 |+0.2596 
47 B. Piscium 5.9 4 50.1 8 8.9]+11 56.8/+1.0767/0.4891| 0.2596 
Piscium 4.6 7 6.8 8 20.6|—11 51.81-1.3636/0.4892] 0.2596 
171 B. Piscium 6.3 6 09 14 30.6|— § 51.9|+1.4299] 0.4920] 0.2573 
é Piscium 4.4 7 25.4 16 13.1|- 4 12.2|+0.3335|0.4928! 0.2567 
w Piscium 5.6 +11 41.9] 81 10 31.7|-10 24.7|+0.301 3] 0.5035 |+0.2459 ("27 
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27 


47 
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Arietis 
Arietis 
Arietis 
Arietis 
Arietis 


Geminorum 
Geminorum 
Geminorum 
Geminorum 


Geminorum 
Geminorum 
Geminorum 
Geminorum 
cri 
Cancri 
Cancri 
Cancri 
Cancri 
Cancri 


Cancri 


6.4 
5.8 
6.4 


5-7 
5.8 


+0.12| +4.9 |+16 49.1] 1 
+0.12] +5.5 [+14 52.4 
0.05} 5.6] 17 19.3 
+0.02] 5.6] 19 38.6 
-0.01} 6.0; 2019.3] 2 


NEW 


+27 0.21 6 
28 3.1 


+0.33/ +8.7 
0.36) 8.8 
0.36] 8.5] 2651.0 
0.39] 8.7 | 27 48.6 
+0.40]| +8.7 |+27 58.5 
0.44) 8.3| 27 5.5 
047] 8.0| 25 59.6 
0.52} 8.0] 2659.6] 7 
0.55] 7-61 25 38.0 
+0.55| +7.5 |+25 19.9 
0.60) 7.21 25 46.4 
0.59| 6.7] 23 24.1 
0.64] 6.8| 2417.9 
0.68] 6.6| 24 26.2 
+0.69! +6.5 |+24 22.6 


{Eph 13] 


MOON. 


3. 2.5|+ 5 36.7|-1.2697] 0.5158 |+0.2308 

4 53-7|\+ 7 24.5|+1.2459| 0.5174] 0.2288 
13 38.3|— 8 7.3,+0.5760)0.5248| 0.2180 
19 6.5\- 2 49.6|-0.7312|0.5296| 0.2108 





8 40.1/+ 6 33.5!+0.4832| 0.5907 
10 24.3'+ 8 13.5'-0.7325! 0.5900 
IO 50.7|+ 8 38.8!+0.4558 0.5899 
13.43.2/+11 24.3 0.7878 0.5888 
14. 10.4/+11 50.4)-0.9995' 0.5886 
18 7.8\— 8 21.80.5118! 0.5871 
21 20.0— 5 17.3|+0.2385| 0.5854 

0 59.6\— 1 46.4/-1.2339/ 0.5834 

3 56.3/+ 1 3.2|-0.2463]/0.5818 


7 42.9|+ 4 41.0|-0.9298] 0.5796 
Q 2.3/+ § §7.2/+1.2788] 0.5788 
II 45.8/+ 8 34.3}-0.0558) 0.5769 
15 L.1+IIl 42.11+-0.7266| 0.5748 


16 11.6'—11 10.1'-0.8656!0.5740 
























OCCULTATIONS, 1913. 585 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JUNE. 

Limit- 
Tre Srar’s At CONJUNCTION IN R. A. ing Par- 

allels. 

Red’ns from 
Apparent, Hour 

Name. Mag Washington Angie. Y a/ xy IN.|S 
ts | w]e + Panm| nm] |. ojo 

v Cancri 6.4 |+0.70|+ 6.41+24 23.0] 7 16 48.0\-10 35.11-0.9752/0.5736|-0.1718 [-12|-66 
y Cancri 4.7 ; 21 2.0\— 6 30.8/+0.9087/0.5706| 0.1820 +90}+16 
8 Leonis 5.9 8 19 47.0\— 8 36.2/+1.2170/0.5539| 0.2287 Hgol+34 
107 B. Leonis 6.3 9 8 26.4/+ 3 36.6\-1.1537/0.5453| 0.2482 F-221-74 
34 Leonis 6.4 II 7.9/+ 6 12.5|+0.5951/0.5436] 0.2516 183-10 
37 Leonis 5.5 13 24.7|+ 8 24.7|-0.3644] 0.5422 |-0.2545 25}-60 
i Leonis 5-3 10 426.0)-— 1 4.2/-1.1259|0.5340| 0.2702 F-181-79 
x Leonis 4.7 II §2.01+ 6 7.1|+0.0773/0.5309| 0.2756 48|-39 
o Leonis 4.1 19 31.0|-10 28.7|-0.7350| 0.5282; 0.2800 7/-84 
80 Leonis 6.4 21 46.0; 8 18.0/+0.8270| 0.5275| 0.2809 HgO}- 2 
89 ~=—_ Leonis 5.7 ll 151.6 4 20.3/+0.4784| 0.5265 |-0.2822 -72|-20 
f _ Virginis 3.8 9 40.8|+ 3 13.9-0.4341/0.5250| 0.2840 +22/-70 
27 B. Virginis 6.5 13 45-4I+ 7 10.8|-0 3368/0.5247| 0.2842 H-27|-64 
162 B. Virginis 6.2 12 341.1 3 20.010.9333/0.5246| 0.2824 h86|+ 5 
200 B. Virginis 6.3 5 30.6- 1 34.01+0.8638 0.5247| 0.2820 #86}+ 1 
J _ Virginis 6.0 7 §9.5|+ © 50.2|4+0.9582| 0.5250|-0.2811 H85|+ 6 
319 B. Virginis 6.3 13 10.5|+ 5 51 3|-0.0122/0.5260| 0.2784 441-45 
g Virginis 5.6 23 13.0\— 8 25.5/-0.0385|0.5284| 0.2720 -42!-46 
50 Virginis 6.2 23 47-21— 7 52.4|+1.1795] 0.5286] 0.2716 H81)+22 
a Virginis 1.2 18 7 6.1\- 0 47.7|+0.0723|/0.5308| 0.2657 -47|-41 
550 B. Virginis 6.0 II 33.0|+ 3 30.4|+1.0067/ 0.5328 |-0.2608 -78)/+10 
86 Virginis 5.6 16 48.8/+ 8 35.9|-1.1484/0.5350| 0.2550 f-23|-90 
621 B. Virginis 6.4 14 1 20.3/- 7 9.8\-0.6557/0.5392| 0.2439 H- 6|-89 
214 G. Virginis 6.5 I 41.0\~ 6 49.7|+0.6608) 0.5394] 0.2434 175|-10 
40 H. Virginis §.1 4 14.7|— 4 21.2|+0.0120|0.5407| 0.2399 H-40\-44 
43 B. Libree 5-7 ; 8715 057.1\- 8 21.6/+0.6728] 0.5523 |-0.2042 H6g/— 8 
47 G. Libre 6.1 | 2.55| 18. . 453-9— 4 33-3/+0.5732|0.§546| 0.1964 #64|-13 
64 G. Libre §.8 | 2.61] 17.9] 22 5.0 9 I1.0\— 0 2§.4|+0.147210.§570| 0.1875 40|-36 
153 B. Libre 6.3 | 2.72] 17-7] 2412.0 16 18.7|+ 6 26.9|+1.0600) 0.5610] 0.1713 H66|+19 
169 B. Libre 6.0 | 2.72] 17 3] 22 51.5 18 17.9/+ 8 21.7|-0.6674/0.§621| 0.1669 F 3/-90 
177 B. Libre 6.2 |+2 731-17 3/-22 52.3 18 57.3+ 8 59.6|-0.7635| 0.5625 |-0.1653 F 9|-9g0 
42 Libre 5.0 | 2.75] 17 3| 23 32.4 19 20.1|+ 9 21.6|-0.1309'0.5626| 0.1644 -23/-52 
6b Scorpii 4.7 | 2.83] 17.2] 25 29.5 23 48.0\-10 20.4|+1.1869] 0.5648] 0.1533 165|+31 

A Scorpii 4.6 | 2.83] 17.01 25 4.4116 054.4\— 9 16.5|+0.5825|0.5654| 0.1506 60\-12 
31 B. Scorpii 5.4 | 2.82] 16.9] 24 16.8 I 2.2|- 9 8.g/-0.2623/0.5654| 0.1504 +15|-6o 
32 B. Scorpii §.3 |+2.81|-16.8)-23 43.4 I 3.6|— 9 7.8|-0.8433/ 0.5655 —O.1501 F-15}-90 
3 Scorpii 5.9 | 2.84| 16.9] 24 59.5 I 20.7,— 8 51.2/+0.4320|0.5656| 0.1495 H52}-21 
40 B. Scorpii 5.4 | 2.85) 16.7] 24 35.1 2 59.1\— 7 16.4|-0.232510.5664| 0.1453 H17'-58 
Ld Scorpii 3.0 2. a7 16.8] 25 52.1 3 4.8I- 7 10.9|+1.0897|0.5664| 0.1453 H65|+22 
48 B. Scorpii 4.9 id 16.6) 25 37.7 457-4- 5 22.81+0.5717)0.5674| 0.1405 H59/-13 
50 B. Scorpii 6.4 |+2. 8s —16.4)-24 29.5 5 12.1'— 5 8.3|-0.6473' 0.5675 |-0.1399 F 5/90 
24 G. Scorpii 6.2 | 2.88) 16.2] 24 14.1 6 50.6— 3 33.6—-1.1421/0.5683] 0.1357 38/-90 
65 B. Scorpii 5.5 | 2.92] 16.4] 26 5.9 6 55. 2) 3 29.2'+0.7907|0.§683| 0.1357 H64,+ I 
85 B. Scorpii 6.0 | 2.93| 16.0] 25 15.7 9 43.7,\— 0 47.00.4528 0.5694] 0.1279 # 3|\-74 
6 Scorpii 3.1 | 2.96! 15.6] 25 23.4 12 19.0+ I 42.5: 0.6427; 0.5703| 0.1211 F- 7|-go 
a Scorpii 1.2 !+3.01|—-15.2|-26 14.6 15 40.4,+ 4 56.3'-0.141 alo. 5716|-0.1120 H18/-53 
116 B. Scorpii 6.2 | 3.02| 15.2} 26 21.2 16 28.8/+ 5 42. 8-0. 1165 0. .5719| 0.1097 HI8i—-5I 
134 B. Scorpii 6.4 | 3.09) 14.5] 27 17.9 21 43. .5|+10 45. 6'40.334910.5734 0.0950 -41|-26 
95 G. Ophiuchi 6.1 | 3.19] 12.6] 2739.5] 17 9 6.8-— 217.3)-0. 183410.5755| 0.0622 H11|-56 
43 Ophiuchi 5.4 | 3-23) 11.8] 28 3.8 13 31.4+ 157. Tho. ,0044!0.5757| 0.0491 #19|-45 
163 G. Ophiuchi 6.3 |+3.28|-10.3|-27 50.7 21 34.7i+ 9 41.7 -0. 359lo. 5755 0.0253 F-10|-82 
x Sagittarii (var.) | 4.4 | 3.29] 10.0] 27 48.1 23 18.3-+11 21.4-0.6230,0.5752| 0.0204 -15|-90 
10 G. Sagittarii §-7 | 3-31] 9.3] 28 3.3118 3 00-9 5§.5-0.4104|0.5746] 0.0094—- 5/-71 
210 B. Scorpii 5.8 | 3.33] 9.1) 28 45.2 3 46. 9- 8 20. 4 +0.3239) 0.5745 |-0.0072 #33 —26 
W _ Sagittarii (var.) | 4.3 | 3.36} 8.5] 29 35.2 6 21. 3 5 52.0 +1.2017'0.5741 |+0.0006 H61/+39 
38 B. Sagittarii 4.7 .+3.33/— 8.3.-28 28.2 7 37.1—- 4 38.9 +0.0183'0.5737 +0,0041 -16!-43 
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OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


JUNE. 


At CONJUNCTION IN R, A. 


cc rt rte ctr | re fe 


+3.321- 3.2|-27 48.0] 19 


1.75| 11.0, 314.5] 26 


1.331 9.9] 616.1 26 


7255] 27 


8.6] 16 49.1 § 28 


+0.79/+ 8.6/+19 38.6] 29 





0.64] 8.5] 22 30.4] 30 
+0.62:+ 8.21+24 10.5 
(Eph 13] 


o 7 d hm hm 
18 911.6- 3 8.1/+0.5106 





0.5732 |+0.0086 


II 24.9,— 0 §9.8|-0.1049/0.5724| 0.0152 
Il 25.1}- O §9.6|+0.2835|0.5724| 0.0152 
13 18.2'+ 0 49.1 +0.0920}0.5717| 0.0208 


23 4-9:+10 13.7 
759.8 5 11.2 





—-1.0527/0.5677| 0.0484 
+0.2569] 0.5630}+0.0728 


15 28. 8+ 2 1. ‘S|*t- -1321/0.5581| 0.0923 


17 48.6+ 4 16.3 


+0.4175|0.5566| 0.0982 


5 13. 1- 8 43. 4it+t .01§8! 0.5482] 0.1253 
6 37. 2 7 22. 2i+1. 0872) 0.5471 0.1287 
20 38.8,+ 6 10.9 -0.9689, 0.5357 |+0.1579 
4 30.810 12.6,-0.5947|0.5294| 0.1723 
13 22.0— 1 38. 2-0.7823 0.5222| 0.1873 
15 23.4+ O 19.4 +1.0718 0.5206| 0.1906 
15 §2. 9i+ O 48.0,+0.4681| 0.5202} 0.1914 


18 54.3+ 3 43.8 +1. 1722|0.5178|+0.1962 


2 9.5:+10 45.8 +1.0058| 0.5123 
7 21.3,- 8 11.7|-0.6197| 0.5085 
10 57.8- 441 .6,-0.4298 0.5061 
12 37.6, 3 4-7,+0.7360) 0.5050 


0.2062 
0.2131 
0.2173 
0.2192 


21 14.4.+ 5 17.20.5940} 0.4994 |+0.2285 


O27. 2+ 8 24.5'+0.5 106) 0.4976 0.2316 


2 49. 6'+10 42. 9'-0.4341| 0.4962] 0.2337 


4 1.1'+11 52.4 +0.3695|0.4956| 0.2348 
6 §8.8— 9 14.9 +1.323110.4938] 0.2376 


+1.3791| 0.4924 |+0.2398 


Io 2.0- 6 16.8 


10 24.0— 5 55-4- 1.0048] 0.4923| 0.2401 
10 §8.1.— § 22. 2-0. 6163] 0.4920] 0.2405 
20 18.4'+ 3 42.7:+1. 2906! 0.4878] 0.2471 
22 37.6,+ 5 58.2 -1.4213] 0.4870} 0.2483 


3 34-5 +10 47.2 -0.7537] 0.4852 40.2511 


4 13. 6 +11 25.2\-1.12 





0.4850] 0.2514 


5 41. 7-11 9.1|4+0.4825 0.4845] 0.2522 


10 54.6,— 6 4-4|-0.0157 
13 47.9,- 3 1§-7,;-0.2 


14 32.7:— 2 32.1 
19 36.0+ 2231 





23 18.8'+ 5 22.1 
16 4.9- 218.5) 
16 34.6 - 1 49.6 





0.4832] 0.2545 
0.4825| 0.2556 
+0.7633| 0.4824/+0.2558 
+O 5393] 0.4813] 0.2576 
20 44.64 3 29 9|+0.3432] 0.4812! O 2579 

6 10.7,~11 18.9/+1.3320] 0.4805] 0 2600 
10 7.1/- 7 28.7|-0.8140| 0.4806] 0 2604 


16 1.4— 1 43.7!+1.4009] 0.4809 |+0.2608 

Ho. 8853/0.4818| 0.2606 
\0. .3304] 0.4862] 0.2573 
—0.8 160) 0.4864] 0.2572 


16 36.0'— 1 48. a'+n. 3756] 0.4864| 0.2572 
16 47.9— 1 36.6—1.0738| 0.4864 |+0.2571 


O 44. on 
19 13.8)+ 
YI 54.0 
22 35-2 


4 58+ 7 57-7 —0.5379| 0.5267 |+0.2073 


7 43 9,-1.045§4] 0.5125} 0.2276 
+ 2 37.5 +0.7849/ 0.5216] 0.2148 


11 30.3/— 8 52.2 +0.2342|0.5339| 0.1957 


12 2.0'— 8 21.5 -0.3791}0.5344] 0.1949 
19 14. 6~ I 23.4 +1.2709]0.5415] 0.1828 


117. “4¢ 4 26.8 40.4513 0.5476] 0.1707 
355.0+ 658. 9-0. 86821 0.5502!+0.1657 





Lisit- 
ang Par- 
allels. 


ws 


45\-15 
rr1—5I 
321-28 
22\-39 
38) 

35'—30 
O2' ‘+28 
47-21 
5 +17 
Od +23 


21 
2'-8§ 
6—-go 

69\+18 

Necleae 

69'+26 

JiH12 
6-86 

17 —7O 

73\- $5 

10,83 

DQ i-18 

Ig —7O 

61 -25 

77;+38 

77 +46 

11'—9go 

10 —84 

79 +32 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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AT CONJUNCTION IN R, A. 




















Red’ns from Apparen 
Name. 1913.0. Declina- Washington Anaie, Y x’ y Ss. 
Aa a8 tion. H 
” | co 7 d h m h m - e 
16 = Tauri 4 40.591 8.4424 1.1] 80 825.g+11 20.3)+0.0263 0.5547 |+0.1562 46-29 
17 Tauri 8 | 0.59, 8.5) 23 50.6 827.9 +11 22.2)+0.2167|0.5547| 0.1562 57-19 
18 8 =©Tauri 6 | 0.59| 8.3] 24 34.2 8 34.7/+11 28.7|-0.5305/0.5549| 0.1559 
q Tauri .3| 0.59] 8.4) 2411.9 8 36.2/4+11 30.2|-0.1351/0.5550} 0.1557 137-36 
20 Tauri .1 | 0.59 8.4, 24 5-9 8 52.4.+11 45.8/+0.0108) 0.5552} 0.1551 145|-29 
21 Tauri 5-8 |+0.59)+ 8.4.424 17.2 8 54.3411 47-7'-0. 1813 0.5552 40.1551 —39 
22 Tauri 6.5 | 0.59 8.4, 24 15.6 8 58.0411 §1.2'-0.1438) 10.5553 | 0.1548 + 36-36 
23 Tauri 4-3 | 0.59 8.5 23 40.8 9 §.7/*11 §8.6}+0.4856:0.5555| 0.154676 — § 
n Tauri 3.0 | 0.58 8.5 23 50.4 9 35-5 -11 32.6,40.3952,0.5559! 0.1535 —10 
104 B. Tauri 5.5 | 0.58 8.6 23 9.4 9 §8.4—-11 10.6/+1.1711/0.5563| 0.1526 +38 
27 Tauri 3-7 |+0.58)+ 8.5 +23 47.4 10 18.8/-10 50.9,+0.5565; 0.5567 +0.1518 Bale I 
28 Tauri 5.2 | 0.58 85 23 52.4 10 19.4 -10 50.3/+0.470310.5 5§97| 0.1518 i- 5 
14 H. Tauri 5.3 | 0.57 25 19.2 10 47 1-10 23.6-0. 9802\ 0. 5571) 0.1507 F-13,-65 
p Tauri 5.6 | 0.53 3.2 2615.4 19 26.4— 7 3-3|-0.7370| 0.5656] 0.1308 3;-64 
@ = Tauri 5.0 |#0.52 + 8.1 +27 8.7 23 21.9/4 T 43.31. 1691, 0.5694 '+0.1209 F-31 -63 
JULY. 
x Tauri 5.3 +0.52\+ 8.5/+25 25.67 1 o 18.3/+ 2 37 740.7363! 0.5702 +0.1184 
NEW | MOON. 
8 Leonis 5.9 |+0.83|+ 2.2/+16.49.7] 6 2 49.4|/+ 0 13.9|+1.0037/ 0.5615 |-0.2337 
107 B. Leonis 6.3 | 0.93) 1.1) 1610.9 15 10.6|-11 51.6;-1.3626'A5525| 0.2531 
34 Leonis 6.4 | 0.93} 0.2} 13 47.1 17 48.3/— 9 19.5 #0.3013) 0.5500 0.2566 
37. ~*Leonis 5.5 |+0.96/+ O.1/+14 9.8 20 1.9'— 7 10.5|-0.5909:0.5491 |-0.2595 
l Leonis §-3 | 1.06 2.1] 11 0.3] 7 1043.6+ 7 0.9-1.3679'0.5399| 0.2746 
X Leonis 4.7 | 1.09] 3-7| 748.3 18 1.0— 9 56.3|-0.1860/0.5361| 0.2797 
6 Leonis 4.1 | 1.16] 4.8; 630.3] 8 1 31.8—- 2 40.4'-0.9992/0.5328} 0.2834 
80 Leonis 6.4] 1.16} 5.6] 4 20.3 344.5.- O 32.1'+0.5481/0.5320| 0.2843 
83 Leonis _ | 6.3 [+1.13/- §5.8/+ 3 29.2 412.4-0 § salt, 2713|0.5318|-0.2844 
Tt Leonis 5.2] 1.16, 6.0] 320.0 4 43. 8+ O 25. ier. 2752|0.5316| 0.2846 
89 Leonis 5.7 | 1.19} 6.3) 332.5 7 46.3;+ 3 21.9|/+0.1995| 0.5306} 0.2855 
Bp Virginis 3.8 | 1.29] 7-4) 215.2 15 28.9'+10 49.4 —0.7112|0.5283} 0.2866 
27 B. Virginis 6.5 | 1.30; 8.o/}+ I 0.7 19 30.6— 9 16.6'-0.6163|0.5275| 0.2866 
31 B. Virginis 6.4 +1.29/- 9.0- 117.1 20 27.0'— 8 22.0'+1.4294 0.5273/-0.2865 
162 B. Virginis 6.21 1.41] 10.8! 4 8.2] 9 9 18.31+ 4 4.5.+0.6466 0.5261/ 0.2835 
200 B. Virginis 6.3 | 1.43] I1.1| 434.5 II 70+ 5 49.7,+0.5779 0.5261 0.2828 
J Virginis 6.0 | 1.45] 11.6] 5 21.3 13 34.9/+ 8 12.9,+0.6728 0.5262} 0.2816 
319 B. Virginis 6.3 | 1.51] 12.11 5 49.7 18 44. ‘4-10 47.5, I-o. 2925)0. .5264| 0.2788 
g Virginis §.6 +1.62)|-13.6-— 831.3] 10 445. -2- 1 §.9 -0.3135:0. 5278 |-0.2716 
50 _—Virginis 6.2 | 1.62] 14.0| 9 52.2 5 19.4~ 0 32.8/+0.9039' '0.5280] 0.2711 
a Virginis 1.2 | 1.72| 14.6] 1042.7 12 38.5, + 6 32.1/-0. 1961|0.5298| 0.2643 
t Virginis 5-7 | 1.72| 15.2) 12 15.6 13 21. 5 + 7 :13.7|+1. 1962/0. 5300] 0.2635 
550 B. Virginis 6.0 | 1.77] 15.5] 12 46.4 17 5.9'+10 50.7|+0. 7437/0 §311| 0.2595 
86 Virginis 5.6 |+1.85,-15.4,-11 59.7 22 229— 8 2.6)—-1.4084!0.5329 0.2533 
621 B. Virginis 6.4 | 1.97) 16.4] 1433.5] 11 657 2'+ 014.5 ~0.9045| 0.5363 0.2418 
214 G. Virginis 6.5 | 1.97] 16.9] 15 55-5 7 18.0'+ O 34. -7|#0.4162/0. .5364| 0.2414 
40 H. Virginis 5.1 | 2.01] 16.9] 15 53.8 9 52.8+ 3 4. 3-0. 2308) 0.5376} 6.2376 
43 H. Virginis 5-5 | 2.04! 17.5| 17 48.0 11 57-3+ 5 4 att. 24060. .5386| 0.2344 
17 G. Libre 6.4 |+2 271-18.3'-20 48:8] 12 1 49.8- 5 31. aler, 2640) 0.5454|-0.2109 
18 G. Libre 6.1 | 2.28] 18.3) 2057.9 217.5—- § 4.5|+1.3252|0.5456] 0.2100 
43 B. Libre 5-7 | 2.39] 19.1; 21 1.8 6 47.4— 0 44.0]+0.4677|0.5479| 0.2014 
47 G. Libre 6.1 | 2.42] 18.2] 21 41.9 10 47.1,+ 3 7.3|+0.3748/0.5499| 0.1934 
64 G. Libre 5-8 | 2.49] 18.0] 22 5.0 15 7.6+ 7 18.6|-0.0454/ 0.5523] 0.1843 
153 B. Libre 6.3 '+2.64'-18.1'-24 12.0 22 21.11— 9 43.3/+0.887410.5560|-0, 1683 
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JULY. 
Limit- 
THe STar’s At CONJUNCTION IN R. A. ng Par- 
alleis. 
Red’ns from 
A Hour { 
Name. M —— jeclina- Washington Angk, | Y x/ y IN. S. 
a ; 
a 8 on - [.] c d h m hom oO eo _o 
169 B. Libre 6.0 |+2.65|-17.6-22 51.5] 18 o 22.0~ 7 46.7|-0.8474] 0.5568 |-0. 1637 I-15 —go 
177 B. Libre 6.2 | 2.66] 17.6) 22 §2.3 I 2.0; 7 8.2|-0.9428/0.5573| 0.1621 21 -9go 
42 Libre 5.0 | 2.68] 17.7] 23 32.5 1 25.1'— 6 46.0|-0.3054|0.5575| 0.1612 H+14 -63 
b Scorpii 4.7 | 2.77| 17.8] 25 29.6 5 56.9/- 2 24.0/+1.0306/0.5596, 0.1503 #65 +17 
A Scorpii 4.6 | 2.79] 17.6) 25 4.4 7 4.3,— 1 19.0/+0.4241 0.5602! 0.1476 50-21 
31 B. Scorpii 5.4 |+2.78)-17.4|-24 16.8 7 12.3b I I1.3!-0.4262/0.5603|-0.1472 Ht 6-71 
32 B. Scorpii 5-3 | 2.77] 17.2] 23 43.4 7.13.6— 1 10.1|/-1.0111/0.5603! 0.1472 -27 —go 
3 Scorpit 5:9 | 2-79) 17-5) 24 59-5 7 31.0|- O 53.4|+0.2735| 0.5604 0.1455 f-42 —29 
4 Scorpii 5-7 | 2.81] 17.8] 26 o.9 7 §1.6—- O 33.5/+1.2958| 0.5607] 0.1456 +64 +50 
40 B. Scorpii §.4 | 2.81) 17.2] 24 35.1 9 10.9+ O 42.9|-0.3918/0.5611| 0.1424 Ft 7 —69 
x  Scorpii 3-0 |+2.83|-17.6|-25 52.2 9 16.6+ 0 48.4]+0.9397| 0.5611 0.1421 64 +10 
48 B. Scorpii 4.9 | 2.86) 17.3] 25 37.7 11 10.7'4 2 38.3/+0.4218|0.5620] 0.1374 F+49 —21 
50 B. Scorpii 6.4 | 2.85) 17.0] 24 29.5 II 25.9\+ 2 53.0|-0.805 10.5621 0.1368 -16-—90 
24 G. Scorpii 6.2 | 2.87} 16.8] 24 14.1 13 5.9,+ 4 29.3|-1.3000! 0.5628] 0.1324 F- 59-90 
65 B. Scorpii 5.5 | 2.90) 17.2] 26 5.9 13 10.5|+ 4 33-7 +0.6465|0.5628 0.1323 R61 — 8 
85 B. Scorpri 6.0 |+2.93|-16.6|-25 15.7 16 1.7|+ 7 18.5|-0.5999 0.5640}-0.1249 5-87 
8 Serb 3 32 10-4 25 ‘4 18 39.4|+ 9 50.5 ~0-785310.505! 0.1180 16-9 
. . , 7 22 3.9}-10 52.7|-0.2732!0.5662| 0.1 10-61 
116 B. Scorpii 6.2 | 3.06, 16.1] 26 21.2 22 §3.0|-10 5.4-0.2467|0.3666 0.1068 11-59 
134 B. Scorpii 6.4 | 3.16} 15.6] 2717.9] 14 4 12.7\— 457-7|+0.2190 0.5682| 0.0923 #34 —32 
95 G. Ophiuchi 6.1 |+3.32,-13.6|-27 39.5 15 46.5|+ 6 9.9}-0.2782/ 0.5705 |-0.0596 5-62 
43 Ophiucht 5-4 | 3-39] 12.9] 28 3.8 20 15.1|+10 28.3|/-0.0881, 0.5710| 0.0468 13/4 
163 G. Ophiuchi ¢ | 6.3 | 3.48! 11.3] 2750.87 18 4 25.5'- § 39.91-0.6052'0.5710] 0.0231 F-15'-89 
X _ Sagittarii (ver.) | 4.4 | 3.501 10.9] 27 48.1 6 10.5|- 3 58.8|-0.6892|0.5709| 0.0180 20;-90 
10 G, Sagittarii 5-7 | 3-55} 10.2] 28 3.3 9 §5-3}- O 22.6/-0.4670, 0.5705; 0.0071 F- 9-76 
210 B. Scorpii — §.8 |+3.58—10.1}-28 45.2 10 42.9|+ O 23.3/+0.2736, 0.5704 |-0.0048 29 -29 
WwW Sagittarii (ver.) | 4.3 | 3-63] 9.7] 29 35.2 13 19.2]+ 2 53.7}+1.1629| 0.5699 |+0.0027 1+-60 +33 
38 B. Sagittarii 4.7 | 3-60] 9.2] 28 28.2 14 36.11+ 4 7.71-0.0253|0.5697| 0.0064 131-46 
C. D. -28° 14268 | 6.4 | 3.63| 9.0) 2855.4 16 I1.9|+ 5 39.9/+0.4736'0.5693! 0.0110 42-17 
48 G. Sagittarii 6.3 3.64) 8.5| 28 19.2 18 26.8)}+ 7 49.7|-0.1406!0.5688| 0.0174 8 - 
62 B. Sagittarii 6.0 |+3.65;— 8.4|-28 41.1 18 27.0]+ .81+0.2500 0.5688 |+0.01 29 — 
58 G. Sagittarii 6.1 | 3.65} 8.0] 28 28.4 20 21.6|+ 9401 10.0018 0.0682 00209 rot ar 
1) Sagittarii 3-3 | 3-68} 5.61 27 5.01 16 615.2|- 4 48.41-1.0671'0.5646| 0.0506 41-90 
t Sagittarii 3-5 | 3-74] 3-71 27 48.0 15 15§.7|+ 3 52.3|+0.2696| 0.5604 0.0749 Lag 
234 B. Sagittarii 5.9 | 3-78] 1.8) 28 2.1 22 48.8411 9.1/+1.1655|0.5560) 0.0944 162/432 
248 B. Sagittarii 5-7 |+3-76—- 1.3/-27 9.9] 17 1 9.8}-10 34.9/+0.4531'0.5546|+0.1002 48-19 
y sagittarn 4-8 | 3.76)}+ 1. 26 31.8 12 39.2/+ © 30.4/+1.0794 0.5468} 0.1275 63/422 
gittarli 4.9 | 3.741 1.7] 26 25.9 I 8)+ 152.1 +0.1 oO. 1 oO.r f 
36 B. Capricorni ‘6.2 | 3.61] 4.6) 22 40.8] 18 t eal 8 30.5 “OB 6b Onteg! Oteoe re 90 
17 Capricorni | 5.8 3-56) 6.2] 21 49.7 12 3.4|- O 52.2'-0.4835 0.5293] 0.1749 7'-75 
” Capricorni 4.8 |+3.48 + 7.8/-20 11.9 20 56.0}+ 7 43.5,-0.6515, 0.5225 '+0.1899 ol-g0 
x Capricori ! 5-3 3.51 8.3 21 32.5 22 57.6)+ 9 41.4/+1.2107 0.5210, 0.1931 [#68'+30 
27 apricomi [6.1 | 3.50] 8.3) 2054.2 23 27.2/+10 10.1 +0.6069'0.5206' 0.1938 H66-—- 
72) Capricorni 15-3 | 3-48] 8.9) 21 0.7] 19 3 85 —10 §3.9/+1.3188 0.2183: 0.1985 f shoes 
128 B. Capricorni , 6.5 | 3-41] 10.1] 19 31.5 9 44.6\— 3 51.5 +1.1673/0.5130| 0.2086 70/425 
Y Capricorni | 3-8 |+3.32|+10.6|-17 3.2 14 56.7/+ 1 11.4|-0.4496| 0.5093 +0.2154 141-72 
6 Capricorni 3-0 | 3.29) 11.0] 16 31.2 18 33.21+ 4 41.4/-0.2519/0.§069| 0.2198 +-25|-59 
152 B. Capricorni 6.5 | 3.29] 11.5] 17 14.9 20 13.1|+ 6 18.4/+0. 187|0.5058! 0.22 6 
z Aquarii 4-4 | 3-17] 12.3] 1417.3] 80 4 49.9/-— 9 19.6 “0.3959 0.2002 0.2308 yr 
39 Aquarii 6.2 3-15| 12.9} 14 37.1 8 2.7,- 6 12.3,40.7158 0.4984! 0.2339 a5 7 
42 Aquari 5-5 +3.10}+13.0\-13 15.7 10 25.2!— 3 §3.8|-0.2255 0.4971 /+0.2360 281-57 
45 quarii -I{ 3.01] 13.2] 1344.2 11 36.6/— 2 44.4'+0.5815/0.4964| 0.2371 72-14 
6 Aquarii 4.9 | 3.01] 13.6] Ir 7.2 17 59.6}+ 3 28.0|-0.7834/0.4931| 0.2422 1 
58 Aquarnii 6.4 | 3.02| 13.7] 11 20.9 18 33.6/+ 4 1.0/-0.3933/0.4927! 0.2427 K-21 
A Aquarii 3-8 | 2.87| 14.41 8 2.3131 613.3/- 8 38-47°1-18100.4875 0.2503 4l-go 
78 Aquarii 6.3 '+2.86.+14.4|— 7 39.8 7 19.4'— 7 34.1--1.3211'0.4871 140.2509 37/00 
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OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 














Tux Srar’s 

Red’ns from 

Name. Mag 1973-9" 
Aa 4é 

s 7? 
Aquarii 6.4 |+2.83/+14.8 
Aquarii 6.4 | 2.82] 14.8 
Aquarii 5-4 | 2.83] 15.2 
Aquarii 4.4 | 2.76] 15.2 
Aquarii 5-7 | 2.73] 15.4 
Aquarii 6.5 '+2.72|+15.1 
Aquarii 6.3 | 2.73| 15.6 
Aquarii 6.4 | 2.68) 15.7 
Aquarii 6.5 | 2.67] 15.7 
Piscium 6.0 ; 2.51] 15.8 
Piscium 6.3 '+2.39|+16.2 
Piscium 6.2 | 2.22] 15.6 
Piscium 6.1 | 2.21] 15.4 
Piscium 4.6 | 2.21] 15.3 
Piscium 4.4 | 2.14] 15.6 
Piscium §.6 |+1.97|+14.9 
Arietis 6.4 | 1.83] 13.4 
Arietis 6.2 | 1.74] 12.7 
Arietis 6.4 | 1.74! 13.4 
Arietis 5-7 | 1.69] 12.6 
Arietis 5.8 |+1.64/+12.5 
Arietis (mean) 4.6 | 1.63) 12.2 
Arietis 6.1 | 1.52] 11.6 
Tauri 5.9 | 1.53] 11.1 
Tauri 6.1 | 1.49] 10.8 
Tauri 5.4 |+1.47|/+11.0 
Tauri 3-8 | 1.47| 11.1 
Tauri 5.6 | 1.47| 10.9 
Tauri 4.3 | 1.47| 11.0 
Tauri 4.1 | 1.47| 11.0 
Tauri 5.8 |4+1.47/+11.0 
Tauri 6.5 | 1.47] 11.0 
Tauri 4.3 | 1.47] 11.1 
Tauri 3.0 | 1.46] 11.1 
Tauri 3-7 | 1.46] 11.1 
Tauri §.2 |+1.46/+11.1 
Tauri 5.3 | 1.46] 10.6 
auri 5-6 | 1.39] 10.2 
Tauri §.0 | 1.37 9.8 
Tauri 5-3 | 1.35| 10.3 
Aurige 6.0 |+1.28]+ 9.3 
Aurige 6.5 | 1.24) 9.1 
Auri 6.0 | 1.23! 9.0 
Tauri 6.4] 1.20) 8.8 
Auriga 6.4 [31.21) 8.5 
Tauri 1.8 |+1.20/+ 8.5 
Auriga 6.5 | 1.17| 8.6 
Aurige 5.9 | 3.17| 8.2 
Tauri §-6|1.14| 8.3 
Tauri 4-6 | 1.13] 8.3 
Auri 6.4 |+1.13/+ 8.0 
Tauri 6.1 | 1.12] 8.2 
Auriga 6.3 | 1.12} 7.6 
Auriga 4.4 | 1.10] 7.3 
Aurigee 6.3 | 1.09} 7.3 
Aurige 5.1 +1.06:+ 7.3 


JULY. 


Apparen 
Decli 
tion. 


— 7315 
| 7 2.2 
8 9.6 
6 30.8 
| S 35-7 
| 4 23-3 
6 22.7 
5 oO.7 
| 433-5 
— 022.2 


+ I 12.6 


| 6 16.2 
6 49.8 

' 7 7.0 
| 7 25.6 
+11 42.1 
16 49.2 
19 28.4 
3719.4 
19 38.7 
i+20 19.4 
20 59.8 
22 30.5 

| 24 10.6 
| 25 3.1 
+24 1.2 
23 50.6 
24 34.2 
24 11.9 
24 6.0 
+2417.2 
| 24 15.6 
23 40.9 
23 50.4 
| 23 47-5 
+23 52.5 
25 19.2 
26 15.4 
27 8.8 
25 25.7 
+27 45-3 
27 34-7 
27 55-4 

| 27 52.3 
28 51.4 
+28 32.2 
27 36.5 
29 10.1 
27 56.7 
27 35-7 
+28 55.9 
27 34-3 
29 31.3 
29 32.0 
29 35.0 
+28 5.6 
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na- 1+ sshiegton 
Mean Time. 


d 
21 


23 
24 


27 


$0 


At CONJUNCTION IN R. A. 






Hour 
Angie, 
H 





| 
hm] hm 
II 10.4 — 3 49.3|-0.5054|0.4857 |+0.2529 
II 49.5 — 3 11.3/-0.8803|0.4855 | 0.2532 
13. 37-8.— 1 4§-3}+0.7303/0.4851} 0.2539 
18 31.0 + 3 19.5/+0.2441/0.4835 | 0.2561 
21 24.7.+ 6 8.7|-0.0314 0.4827} 0.2571 
21 54.3, + 6 37.5|-1.2421|0.4826 |+0.2572 
22 9.5 + 6 §2.3/+1.0295/0.4825 | 0.2573 
3 13.5 +11 48.3/+0.8109|0.4814| 0.2588 
4 22.2 -11 4.8)+0.6155|0.4812| 0.2591 
17 47.5 ° I 59.4|-0.§330/0.4798 | 0.2611 
7 3-4-9 5§.5|+1.1803) 0.4803 |+0.2606 
23 57-6,+ 7 21.9|-0.0369/ 0.4838] 0.2565 
0 27.5 (+ 7 §1.1|-0.5251}0.4840| 0.2564 
0 40.8+ 8 4.0/—-0.7843/0.4840| 0.2563 
8 42.5|~ 8 7.3/+0.9181/0.4868 | 0.2529 
325.3/+10 4.6/+0,.8511/0.4961 |+0.2411 
20 20.3|+ 2 30.2/-0.7815|0.5075 | 0.2252 
7 2.5/-11 7.0|-1.3081/0.5161| 0.2124 
7 12.1/-10 57.7)/+1.0508/0.5162| 0.2122 
12 48.4;— 5 31.9|-0.2893/0.5211| 0.2045 
20 20.6,+ I 45.9/+0.4784| 0.5280 |+0.1931 


20 52.8/+ 2 17.0|-0.1404]0.5285 | 0.1922 
10 22.2 — 8 40.4/+0.6757/0.§416| 0.1682 
13 2.4'- 6 5§.7}-0.6583/0.5442| 0.1628 
15 50.4|— 3 23.5|-1.1392/0.5470| 0.1571 


17 38.0'— 1 39.7|+0.2352|0.5488 |+0.1533 
17 40.1/— I 37.6|+0.4271/0.5488| 0.1533 
17 47.0\— I 31.0/-0.3258|0.§489| 0.1531 
17 48.5,— 1 29.6|+0.0724]0.5490/ 0.1530 
18 4.9/— 1 13.7/+0.2187/0.5492| 0.1524 
18 6.9g'— I 11.7/+0.0254/0.5492 |+0.1523 
18 10.6— 1 8.2/+0.0629}0.5493| 0.1522 
1818.4 1 0.7 +0.6968/0.5494| 0.1519 
18 48.7|\— 0 31.4|+0.6046/0.5499/ 0.1508 
19 32.8 + O 11.1/+0.7661/0.5507| 0.1492 


19 33-4,+ OIL7 +0.6790) 0.5507 |+0.1492 
20 1.6+ 0 38.9/-0.7827/0.5512| 0.1482 


449-349 7.5|-0.5531/0.5598 | 0.1279 
8 48.5 -I1  2.1|-0.9952/0.5636| 0.1181 
9 45.8 -10 6.9|+0.9210}0.5645 | 0.1157 
22 3.2)+ 1 42.4 -0.2936/0.5754 |+0.0826 
2 46.6,+ 6 14.9'+0.2495/0.5792 | 0.0690 
447.4 + 8 10.9 +0.0230/0.5809| 0.0631 
9 11.8 -11 35.2 +0.3249|0.5839| 0.0498 
10 6.7/-10 42.5 0.6485 0.5847 | 0.0470 
11 14.8 9 37.2 0.2663 0.5853 ,+0.0435 
14. 59.3— 6 1.7 +0.8318 0.5877 | 0.0318 
161 5-7- 4 48.4 -0.7361|0.5885 | 0.0279 
20 44.7 — 0 30.4'+0.6139/0.5909 | 0.0135 
21 39.0'+ O 21.7/+0.9837|0.5914| 0.0106 
22 51.6:'+ I 31.3 -0.3766]0.5919 |+0.0067 
© 34.2)¢ 3 9.6'+1.0233/0.5926|+0.0011 
2 34-2\+ 5 4-70-9774 0.5934 |-0.00§5 
5 58.4,+ 8 20.4: -1.0240/0.5946] 0.0167 
8 9.6:+10 26.1-1.1 180]0.5952| 0.0239 


13 26.6'- 8 30.0 +0.2268]0.5965 |-0.0415 








——— ee 


—— 







089 


Limit- 
ing Par- 
allels. 





17-75 
3}-90 
82/- 6 
56|-32 
42-46 
27\-90 
84/411 
85 \- 2 
82-13 
17-76 
90 +2] 
42 —45 
18-74 
+ 4-83 
BDO + 5 


00 '+ 4 
+ 3/-73 
40-71 
00 jt? 
29-50 


7S\- 9 
37-40 
90'+ 4 
4 
-65 
71-7 
26-45 
48\-25 
+§7|-17 
rae 27 
gol 7 
87'+ 3 
00 laze 
DO \* 7 
0-65 
—56 
16-83 
00 725 
28°37 
- 7 
46-18 , 
95 ~ 2 
+ 7.-56 
29|-32 
+27 





8 
26 
58 





2-61 
NO '+ 16 
DO +38 
23 -35 
D 0 +42 
15-60 
19 -60 
28)-60 
58,- 6 





590 






53 
28 


2S wo SuPFarna 


colle: MESS) 


162 B. 
200 B. 


Sy 


319 B. 
49 


50 


t 
550 B. 
621 B. 


214 G. 


43 H. 
231 G. 
236 G. 

9 G. 

17 G. 

18 G. 


47 G. 
64 G. 
153 B. 
169 B. 
177 B. 
42 


31 B. 
32 B. 


40 B. 


48 B. 
50 B. 


65 B. 


Name. 


Aurigee 
Auri 


Gemuinorum 


Leonis 
Leonis 
Leonis 
Leonis 
Leonis 
Leonis 
Leonis 


. Virginis 


Virginis 


. Virginis 


Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 
Virginis 


. Virginis 


Virginis 
Virginis 
Virginis 
Libre 
Libra 
Libre 


. Libre 


libre 
Libree 
Libre 
Libre 
Libre 
Tibre 
Scorpii 
Scorpit 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpil 
Scorpii 


THs STar’s 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
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At CONJUNCTION IN R. A. 
Red’ns from 
A . Hour 
Mag,|_*°'5'°_|Declina- [Went 'nfe) Angie | Yo | 

Aa | A8 ion. 

s | “| eo +} dh m/ bh m ae 
5-6 |+1.06+ 7.0429 3.7] 80 14 37.3/— 7 22.3,-0.8078) 0.5967 |-0.0454 
5.8 | 1.05 7-1] 28 20.6 15 4.3\- 6 56.4/-0.0988] 0.5967! 0.0469 
§.5 |+1.05|+ 6.9|+29 3.7 17 0.6— 5 5.0'-0.9244/ 0.5969 |-0.0533 

NEW | MOON. 
AUGUST. 
5.1 |+0.96'— 3.1.4 6 34.1] 4 O1 5.9- 1 49.8\+1.4235. 0.5454 '~0.2845 
4.7 | 0.98| 3-1 7 48.3 2 11.5|+ O 2:0,-0.3479! 0.5445 | 0.2857 
4.1 +1.02|- 4.0+ 6 30.3 9 29.0/+ 7 4.5 ;-1.1622/0.5412 —0.2895 
6.4 1.01; 4.7) 4 20.3 11 37.8 + 9 8.9 +0.3590|0.5404| 0.2903 
6.3 | 0.98 4.8) 329.2 12 4.8|+ 9 35.01+1.0711!0.5402: 0.2904. 
5.2] 1.01} 5.0, 320.0 12 35.3/+10 4.5|+1.0740 0.5400] 0.2906 
5.7 1.03, 5-2} 332.5 15 32.5|-11 4 2'+0.0092/0.5390. 0.2915 
6.2 1+1.04.—- 6.6/+ 0 9.8 22 17.6- 4 32.7/+1.388110.5368!-0.2923 
3.8 | 1.11; 6.3) 215.2 23 1.4- 3 50.4/-0.8994/ 0.5366 0.2923 
6.5| 1.10, 68+ 1 089 5 255.9\- 0 3.6-0.8110,0.5357| 0.2922 
6.4 1.08) 7.5|- 117.0 3 50.7\+ 0 49.3/+1.20460.5 355 0.2921 
6.2 | 1.17, 9.3] 4 8.2 16 20.0711 6.1|+0.4198) 0.5337] 0.2885 
6.3 |+1.19— 9.5|- 4 34.5 18 §.7.— 9 23.9|+0.3506; 0.5337 |-0.2877 
6.0 | 1.21] 10.0, § 21.3 20 29.5— 7 4.8/+0.4422|0.5336| 0.2864 
6.3 | 1.26) 10.5) 549.7] 6 1 30.7,— 2 13.7-0.§140!0.5336| 0.2832 
5.2 1.34 12.51 10 16.7 10 §7.7+ 6 54.6|+1.313710.5343| 0.2757 
5.6 | 1.35! 12.0, 831.3 It 16.4'+ 7 12.7|-0.540110.5343, 0.2754 
6.2 |+1.35,-12.4|— 9 52.1 II 49.7|+ 7 45.0'+0.6630' 0.§343|-0.2748 
1.2 | 1.43] 13.1) 10 42.7 18 58.5\— 9 20.5|-0.4263/0.5356| 0.2675 
§.7 | 1.43) 13.6) 12 15.5 19 40.5) 8 39.9'+0.9509|0.5358| 0.2667 
6.0} 1.48' 14.0; 12 46.3 23 20.1\— § 7-7 +0.5032|0.5365| 0.2624 
6.4 16 15.0] 14 33.5) 7 1255.5,+ 8 0.3-1.1283]/0.5404| 0.2436 
6.5 j+1.66'-15.5\-15 55.4 13 15.9/+ 8 20. +0.1812 0.5406 |-0.2431 
5.1 1.70] 15:5 15 53-7 15 48.1|+10 47.1'-0.4596/0.5414| 0.2391 
5.5 | 1.73) 16.2! 17 48.0 17 50.6|-11 14.6|+1.0008/0.5422| 0.2358 
6.4 | 1.74 16.3) 18 11.3 18 35.1|-10 31.6/+1.2216/0.5424! 0.2346 
5-7 | 1-75 16.4) 18 19.1 19 17.6— 9 50.6/+1.1909 0.5427| 0.2334 


6.5 +1.87-17.0-20 3.8] 8 


6.4 
6.1 








ALWYAK TAN E ER AAA AN 
hO OP) OWA AWN] OW OW OO ~~! 


5:5 ! 








1.95| 17.3) 20 48.7 
1.96) 17.3; 20 57.9 
2.08 18.4 21 1.8 
2.12) 17.4) 21 41.9 
+2.19-17.4-22 5.0 
2.35' 17.81 24 12.0 
2.36) 17.2) 22 51.5 
2.37) 17-2) 22 52.3 
2.38) 17-4 23 32.4 


[+2.49|-17.7 -2 5 29.6 


2.51; 17-5 25 4.4 
2.50, 17.2' 24 16.8 
2.49) 17.0! 23 43.4 
2.51, 17.4) 24 59.5 
*2.52(-17-7/-26 0.9 

54, 17-1) 24 35.1 
2.56] 17.6, 25 52.2 
2.59} 17.3! 25 37-7 
2-58 16.9; 24 29.5 
+2.64-17.3'-26 5.9 
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2 31.0/— 2 52.2 +1.3431 
7 31.9)+ 1 58.2:+1.0336 
7 §9.3|+ 2 24.7'+1.0948 

12 26.4/+ 6 42.4|+0.2458 

16 23.9/+10 31.5:+0.1565 

20 42.4'— 9 19.2/-0.2582 
3 53-5|- 2 23.6,+0.6782 0.5561 | 0.1675 
5 §3.8,— 0 27.6\-1.0495 0.5569; 0.1627 
6 33.61+ 010.7 ~1.1442|0.8872| 0.1612 
6 56.7/+ © 32.9—-0.5081'0.5573| 0.1603 


Il 27.71+ 4 54.1/+0.8296,0.5590|-0.1493 
12 34.9\+ 5 58.9'+0.2256|0.5595| 0.1465 
12 42.9|+ 6 6.6|-0.623010.5595/ 0.1461 
12 44.2\+ 6 7.8)-1.2067/0.5595| 0.1461 
13 1.5)+ 6 24.4|+0.0758|0.5596| 0.1454 
13 22.1|+ 6 44.3|+1.0966| 0.5597 |-0.1445 
14 41.3+ 8 0.6)-0.5869/0.5602/ 0.1412 
14 47.01+ 8 6.11+0.742810.5602| 0.1409 


16 40.9'+ 9 55.8!+0.227910.5609| 0.1361 
16 56.2,+10 10.6|-0.9971/0.5610| 0.1355 


18 40.7/+1 I §1.21+0.4546/0.5616|-0.1310 


0.5455 |-0.2207 
0.5476, 0.2113 
0.5478| 0.2104 
0.5496/ 0.2014 
0.5512] 0.1931 


0.5531 |-0.1839 
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lRed’ns from 
1913.0. |Apparen 


























Namie. Mag. Declina- 
Aa As tion. 
85 B. Scorpti 6.0 '+2. 67 —16.7;-25 15.7] 9 21 31.9- 9 24.0\-0.7874/ 0.5625 +-0.1236 
6 Scorpii 3.1 | 2.73) 16.5] 25 23.44 10 0 9.8— 651.8/-0.9700)0.5633| 0.1166 
a Scorpii 2.80) 16.4] 26 14.7 3 34-6.— 3 34.61-0.4541/0.5642| 0.1075 
116 B. Scorpii 6.2 | 2.82] 16.3! 2621.2 4 23.8— 2 47.3|-0.4265/0.5645| 0.1052 

a Scorpii 2.9 ! 2.88] 16.6) 28 2.5 614.4- 1 0.8/+1.1630/0.5649| 0.1002 
134 B. Scorpii 6.4 | \+2.93/-15.9|-27 17.9 9 44.5,+ 2 21.5/+0.0457| 0.5656 —0.0906 
135 B. Scorpii 6.0 O | 2.96| 16.2} 28 21.2 10 I. 1+ 2 37.4;+1 1349}0.5657| 0.0898 
95 G. Ophiuchi 6.1 ; 3.14] 14.3) 27 39.6 21 21.6—10 27. 6-0. 4371|0.5672| 0.0580 
43 _ Ophiuchi 5.4! 3.23] 13.7/ 28 3.8111 152.0'- 6 7-4|-0.2407 0.5674| 0.0451 
163 G. Ophiuchi 6.3 | 3.36 12.2 27 50.8 10 6.1/+ 1 48.1'-0.7481/0.5671| 0.0215 

x Sagittani (var.) | 4.4 +3.38|-11.9,-27 48.1 II §2.0+ 3 30. 0-0.8298 0.5669 |-0.0164 
10 G. Sagittari 5.7] 3-45) 11.1] 28 3.3 15 38. 7|+ 7 8. 2-0. 6019 0.5664 0.0056 

210 B. Scorp i 5.8 | 3.48] 11.2) 28 45.2 16 26. 8+ 7 54.5|+0.1420|0 5663-0. .0033 

Ww Sagittarii (var.) | 4.3 | 3.54} 10.9] 29 35.3 19 4.5 +10 26.3/+1.0380/ 0. 5653 +0. 0042 

38 B. Sagittarii 4.7 | 3.53} 10.3] 28 28.2 20 22.2'+11 41.1|-0.1§21|0.5655| 0.0079 
C. D.-28° 14268 | 6.4 |+3.57\-10.1|-28 55.4 21 58. g'-10 45-9|+0.3507! 0.5651 '+0.01 24 

48 G. Sagittarii 6.3 | 3.59] 9.6] 2819.2] 12 o15.1/— 8 34.6\-0. 2623| 0.5645 0.0188 
62 B. Sagittarii 6.0 | 3.60) 9.6] 28 41.1 O15. 37 8 34.5/+0. 1297| 0.5645 0.0188 
58 G. Sagittarii 6.1 | 3.61] 9.1] 28 28.4 2 10.9~ 6 43.1|-0.0563 0.5640) 0.0243 
Pp Sagittarii 3.3 | 3.691 6.6) 27 5.0 12 10.7 + 2 §4.6'-1.1746/0.5604| 0.0518 
r Sagittarii 3.5 |+3-81|— 4.8|-27 48.0 21 16. git11 41.0/+0.181 2) 0.5561 +0.0760 

183 B. Sagittarii 6.2 | 3.85} 4.9] 28 46.4 21 30. 6l+11 54.2|+1.2523)0.5560| 0.0766 
234 B. Sagittarii 5.9 | 3-88) 2.9) 28 2.1] 18 4 54.8- 4 57-4|+1.0927|0.5520| 0.0954 
248 B. Sagittarii 5.7 | 3-88\- 2.2] 27 9.9 717. 4- 2 39.91+0.3813 0.5507 | 0.1012 

@ Sagittarii 4.8 | 3.94/+ 0.5] 26 31.9 18 53. 9+ 8 32.5 +1.0289| 0.5433) 0.1284 
A Sagittarii 4.9 |+3.94|+ 0.9|-26 25.9 20 19. 4+ 9 55-1'+1.1061| 0.54.24 40.1315 
36 B. Capricorni 6.2 | 3.86) 4.6) 22 40.8] 14 10 33.1,— 0 19.7/-0.9079,0.§325| 0.1610 
17 Capricorni 5.8 | 3.86) 6.4] 21 49.8 18 30. 9+ 7 22.70. 4996/0. 5268] 0.1759 
” Capricorni 4.8 | 3.82] 8.3) 2011.8] 18 3 27. 4- 757: ‘5-0. 6524! 0.5205! 0.1909 
ZX Capricorni 5-3 | 3-86] 8.6) 21 32.5 5 29.9\— 5 §8.8|+1.2193/0.5190' 0.1941 
27 Capricorni 6.1 |+3.85/+ 8.8/-20 54.2 5 59. al 5 29.9,+0.6145' 0.5187 +0.1949 
P Capricorni 5.3 | 3.85| 9.4] 21 0.6 9 2.6— 2 32.6/+1.3339 ‘0.5166; 0.1996 

30 Capricorni 5-4 | 3.77| 9.8] 18 20.8 10 14. gi y 22.6\-1 -3579|O. 515§8| 0.2013 

128 B. Capricorni 6.5 | 3.80] 10.9] 19 31.5 16 20.9 + 4 32.4|+1.1945/0.5117 , 0.2099 

y Capricorni 3-8 | 3.73] 11.9] 17 3.1 21 34.6 + 9 36. 8|-0.4176, 0.5083 0.2167 

6 Capricorni 3-0 |+3.72,+12.4|-16 31.1f 16 1 12.1 —10 52.1|-0.2129, 0.5060 +0.2211 
152 B. Capricorni 6.5 | 3.72] 12.8] 17 14.9 2 §2. 4- 9 14.7 +0.96361 0.5050: 0.2230 
1 Aquarii 4.4 | 3-63] 14.2] 1417.3 Il 31. 2 O 50.8|-0.3391| 0.4998] 0.2323 

39 Aquarii 6.2 | 3.63) 14.8] 14 37.1 14 44. a+ 2 17.2|+0.7807|0.4981 0.2354 
42 Aquarii 5-5 | 3-60! 15.1] 1315.7 17 7. 6+ 4 36.1|-o. 1586 oO. 4968 | 0.2376 
45 quart 6.1 |+3.60 +15.3}--13 44.2 18 19.2:+ 5 45.7|+0. 6520,0. 4962 +0. 2386 

quaril 4.9] 3-52} 16.1] 11 7.1117 o L+I1 §9.0|-0.7048 0.4931, 0.2 

58 Aquarii 6.4 | 3. 53) 16.2] 11 26 8 1 Ma ai—r1 3 8]-o. Brg0lo. 4028. oO. 243 
A Aquarii 3.8 | 3.42 17.5| 8 2.3 12 §8.2/- O  5.9|-1.0832/0.4879| 0.2520 
78 Aquarii 6.3 | 3.41| 17.6) 7 39.7 14 4.4+ 0 58.5|~—1.2219'0.4875| 0.2526 
81 Aquarii 6.4 +3.40,+18.1/— 7 31.4 17 55. 6+ 4 43.5|-0.3986 0.4862 ee .2546 
8 Aduani o4 3.38 Bt z 2 18 34.8 B+ 5 31. 7 (O773H0. 4860 O. "2550 

9. 3.2'+ 6 47.7|+0 497 0.4655 | 9.255 
Pp Aquarii 4-4} 3.35' 18.7) 6308718 1 16. 7\tHX §2. Bi+0, . 3634! 0.4841 0.2578 
96 Aquarii 5-7 | 3-33: 19.0] 5 35.7 4 10.5 ~ 9 17.9 40.0914 0.4833! 0.2588 
316 B. Aquarii 6.5 |+3.32,+18.8\— 4 23.3 4 40. 2\- 8 49.0\-1.1210 0.4832 |+0.2590 
317 B. Aquarit 6.3 | 3.33\ 19.11 6 22.7 4 55.5[- 8 34.2|+1.1555 0.4831) 0.2591 

337 B. Aquari 6.4 | 3.30] 19.4, 5 O.1 959 7/- 3 38.0,+0.9435, 0.4821! 0.2605 

342 B. Aquariz 6.5 | 3.29; 19.4 433.4 11 8. 5- 2 31.0 40.7493 0.4819 0.2608 
60 B. Piscium 6.0 | 3.16 20.0\—- 022.11 19 0 34. 7, +10 34. 2-0. .3850 0.4804 0.2626 #25) 66 
98 B. Piscium 6.3 +3.081+20.714 I 12.7 13 52.1 — O 29.2:+1.3475 0.4806 +0.2618 +90 +37 
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Arietis 
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Arietis 
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Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Taun 
Tauri 
Tauri 
Tauri 
Aurige 
Aurigee 
Auri 


. Taun 


Auriga 
Aurige 
Tauri 
Aurige 
Auri 


. Tauri 


Tauri 

Auri 
Tau 
Aurige 
Aurige 
Aurige 
Aurige 
Auriga 
Auri 
Geminorum 
Geminorun1 


Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 
Geminorum 















































AUGUST. 
AT CONJUNCTION IN R. A. 
Red’ns from 
° d ‘ Hour 
Mag) 7915°°" Decline. Washington Angle, | Y x/ y 
Au | aé tion. . H 
Ss | ” o 4 dh mj h m 
6.2 |+2.95.+20.5/+ 616.31 20 649.7\- 7 58.4/+0.1404| 0.4834 /+0.2572 
6.1 | 295) 20.4] 649.8 7 19.8/— 7 29.1|-0.3495| 0.4836} 0.2570 
4.6 | 2.94) 20.3] 7 7.0 7 33.2— 7 16.1,-0,6096) 0.4836] 0.2569 
4-4 | 2.90) 20.6) 7 25.7 15 37-4\+ O 35.2|+1.1054|0.4860/ 0.2532 
5-6 | 2.78} 19.8] 11 42.1] 21 1029.0- § 4.2'+1.0466}0.4941' 0.2406 
6.4 +2.68)+18.2 +16 49.31 22 3 35-7,;+11 33-3 —0.5964) 0.5043 +0.2240 
6.2 | 2.62, 17.2] 19 28.5 14 27.3— 1 54.5/-1.1300/0.5120; 0.2108 
6.4| 2.61] 17.9] 17 19.5 14 37.0— 1 45.1/+1.2498)0.5122| 0.2106 
5.7 | 2.58] 17.01 19 38.8 20 18.8+ 3 46.2|-0.1038, 0.5166, 0.2027 
5.8 | 2.54] 16.6) 2019.5] 83 3 59-2411 12.3/+0.0686 0.5228 | Q.1910 
4.6 |+2.53|+16.3|+20 59.8 4 32.0 +11 43.9)+0.0435| 0.5233 |+0.1902 
6.1 | 2.44) 15.2] 22 30.5 18 17.9+ I 3.0/+0.8614/0.5352| 0.1659 
5.9 2.44) 14.5| 24 10.6 21 1.6+ 3 41.2!-0.4890) 0.5376| 0.1606 
6.1 2.42 14.1] 25 3.2 23 53-4 + 6 27.20.9773 0.5403} 0.1548 
5.4 | 2.40' 14.3] 24 1.2] 24 1 43.4/+ 8 13.5'+0.4116'0.5420/ O.1511 
3.8 |+2.40 +14.4/4+23 50.7 1 45.5'+ 8 15.6:+0.6056| 0.5420/+0.15 10 
5.6 2.40; 14.1! 24 34.3 I §2.6,+ 8 22.4|-0.1§61'0.5420| 0.1507 
4.3 | 2.40 14.2] 2411.9 I 54.2|+ 8 23.9/+0.2468! 0.5420] 0.1506 
4.1 2.40 14.3} 24 6.0 2 11.0'+ 8 40.2/+0.3945|0.5423| 0.1501 
5.8 | 2.40, 14.2] 2417.3 2 13.0+ 8 42.1/+0.1990)] 0.5423/ 0.1500 
6.5 +2.40/+14.2|+24 15.7 2 16.8+ 8 45.8/+0.2368; 0.5424 /+0.1499 
4.3 | 2.39) 14.4] 23 40.9 2 24.8+ 8 53.5:+0.8778) 0.5425| 0.1496 
3.0 | 2.39. 14.3] 23 50.4 2 §5.8+ 9 23.5|+0.7844/ 0.5429) 0.1485 
3.7 | 2.38] 14.3] 23 47.5 3 40.9+10 7.0)+0.9472 0.5436| 0.1469 
5.2 2.39 14.3] 23 52.5 341.5, +10 7.6'+0.8592/ 0.5436] 0.1469 
5.3 |+2.40 +13.7|+25 19.3 4 10.3/+10 35.4'—0.6198) 0.5441 |+0.1458 
§-6 | 2.33) 12.8) 2615.5 13 10.7'- 4 43-2/-0.3942 0.5521] 0.1256 
5.0 | 2.31] 12.2] 27 8.8 17 15.9\- O 46.8,-0.8448) 0.5557} 0.1159 
5.3 | 2.29 12.8] 25 25.7 18 14.5,+ O 9.7|+1.0934 0.5565| 0.1134 
6.0 | 2.21) 10.9] 27 45.3] 26 6 50-9)-11 42.0/-0.1465 0.5669] 0.0807 
6.5 |+2.16/+10.5|+27 34.7 11 41.6)- 7 2.3.+0.3986) 0.5 706|+0.067 2 
6.0 2.15) 10.2] 27 55.5 13 45.6) 5 3-0|+0.1676 0.5721] 0.0614 
6.4 2.10, 9.8} 27 52.4 18 16.9)- O 42.3 +0.4688) 0.5752}; 0.0482 
§.8 | 2.12; 9.2] 29 29.1 18 20.6|— 0 38.7'—1.2151|0.57§2| 0.0481 
6.4 | 2.11) 9.4) 2851.4 19 13.2|+ © 11.9/-0.5171/0.5758] 0.0455 
1.8 [+2.10/+ 9.31+28 32.2 20 23.2;+ I 19.1'-0.1316| 0.5765 |+0.0420 
6.5 2.05, 9.2] 27 36.51 26 013.5/+ § 0.4:+0.9755| 0.5789) 0.0305 
5-9 | 2.06 8.6 29 10.1 I 31.8'+ 6 15-6,-0.61 18|0.5796] 0.0265 
5-6 | 2.00] 8.6] 27 56.7 6 7.8/+10 40.7,+0.7488/ 0.5821] 0.0123 
4-6 | 1.98 8.6) 27 35.7 7 3.4\tll 34.1 *1-1218)/0.5825 0.0095 
6.4 |+1.99|+ 8.0;+28 55.9 8 17.8,-11 14.50.2550, 0.5831 |+0.0056 
6.1 1.95) 8.3] 27 34.3 10 3.0|- 9 33.5|+1.1587|0.5839 +0.0001 
6.3 | 1.96! 7.4] 29 31.3 12 60-7 35-5|-0.8665 0.5848 -0.0064 
4.4 | 1.93] 6.8] 29 32.0 15 35-2\- 4 14.7/-0.9170! 0.5862 0.0175 
6.3 | 1.91} 6.8) 29 35.0 17 49.6|— 2 5.8\-1.0142,0.5868)} 0.0246 
§.1 (+1.85,+ 6.6+28 5.6 23 14.1/+ 3 5.5|+0.3385, 0.5882 |-0.0420 
5-6] 1.85 6.2; 29 3.7] 27 026.4,+ 4 14.9-0.7077|0.5885| 0.0459 
5.8 | 1.84 6.4 28 20.6 O 54.0'+ 4 41.3|+0.0079 0.5886] 0.0473 
5-5 | 1.83) 5.9! 29 3.7 2 53.0,+ 6 35.5|-0.8279' 0.5889] 0.0537 
5.6 173 5-3, 27 0.1 13 6.2,— 7 36.4/+0.5562,0.5895| 0.0865 
5-9 +1.71'+ 4.9+28 3.1 14 50.1, — § 56.7|-0.6640, 0.5894 |-0.0920 
| 6.5 | 1.69| 5.0) 26 50.9 15 16.4,— § 31.5 +0.5159|0.5804 0.0934 
5.7 | 1.68 4.6 27 48.5 18 8.0- 2 46.9|-0.7369, 0.5892] 0.1024 
3.9 | 1.67; 4.4 27 58.4 18 35.1/— 2 20.9 -0.9501|0.5891 0.1038 
| 5.0 1.66 4.2: 28 5.9 20 8.8 O §1.0|—1.2409| 0.5889} 0.1087 
| 4.3 1+1.63'+ 4.2+27 5.5 22 30.5:+ I 24.9!-0.4875! 0.5886!-0.1160 
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AUGUST. 
Tax Srar’s At CONJUNCTION IN R. A. 
Red’ns from| , 
Name. Mag.|_ 7973: |‘Dectina. eclina- | Washington Angie Y x! y 
Aa | A8 tion. 
ts | wl e «Pa pm] bpm] | { 
Geminorum 5-5 |+1 59+ 4.11425 59.69 28 1 40.5/+ 4 27.2,+0.2383|0.5879 —O.1257 
Geminorum 5.0] 1.58] 3.5] 2659.6 5 16.9/+ 7 §4.8.—1.2405'0.5871) 0.1365 
Cancri 5-9 | 1.53] 3.4] 25 38.0 8 10.6'+10 41 4 0.2798 0.5862] 0.1451 
Cancri 6.2 | 1.52] 3.5] 25 19.8 8 29.5|+10 59. 6-0. ,0225/ 0.5861} 0.1460 
Cancri 5.9] 1.50; 2.8] 25 46.4 II §2.7\— 9 45.3.-0.9762,0.5850] 0.1558 
Cancri 6.4 |+1.47/+ 3.3/+23 24.1 13 10.3,— 8 30.9 +1.1952 0.5845 |-0.1595 
Cancri 5.9 | 1.46 2.8] 2417.9 1§ 50.0— 5 57.60.1370, 0.5835| 0.1669 
Cancri 6.1 | 1.44] 2.4) 24 26.1 19 0.2/— 255. O-0. 81610. 5822] 0.1756 
Cancri 5-7 | 1-43; 2.3) 24 22.5 20 8.8/— 1 49. 1-0, 9590! 0.§817| 0.1787 
Cancri 6.4 | 1. 43 2.2| 24 22.9 20 44.0/— I 15:3) 1.0705|0.5814 0.1803 
Cancri 4.7 |+1.36,+ 2.2/+21 47.0] 28 050.3/+ 2 41.3/+0.7565'0 5796|-0.1909 
NEW | MOON. 
SEPTEMBER. 
Virginis 6.0 |+1.05|— 8. 8 - 521.3] 3 5 39.61+ 3 53.2/+0.3422/0.5424|-0.2921 
‘Virginis 6.3} 1.08 9. 3) 5 49-7 10 31.4/+ 8 35. .6046) 0.5426| 0.2890 
irginis §.2| 1.11] 10.9, 10 16.7 19 40.2/— 6 35.0|+1.1879'0.5436| 0.2813 
Virginis 5.6 | 1.13] 10. 6, 8 31.3 19 §8.3|- 6 17.4|-0.6377/0.5436| 0.2810 
Virginis 6.2 |+1.12|-10.9|— 9 52.1 20 30.5|- 5 46.3/+0.5464| 0.5437 |-0.2804 
Virginis 1.2 | 1.18] 11.6) 1042.6] 8 3 25.3/+ 0 54.2|-0.5307/0:5450| 0.2729 
Virginis 5.7 | 5.17] 12.0; 12 15.5 4 5.9|+ 1 33.4|+0.824610.5452| 0.2721 
Virginis 6.0 | 1.21] 12.3] 12 46.3 7 38.3;+ 4 58.4/+0. 3818, 0.5460| 0.2676 
Virginis 6.4 | 1.35) 13-4] 14 33.5 20 46.9— 6 20.6\-1.2305]0.5497 | 0. 2483 
Virginis 6.5 |+1.35|-13.8|-15 55.4 21 6.7;- 6 1.41+0.0590| 0.5498 |-0.2477 
Virginis 5.1 | 1.38) 13-9] 15 53.7 23 34.0/— 3 39.3|-0.5730,0.5506| 0.2436 
Virgmis 5.5 | 1.40] 14.51 1748.0] 4 1 32.5\- 145. O/t0. .8648)0.5512{| 0.2401 
Virginis 6.4 | 1.41 14.6) ISL. 215.6— 1 3.5'+1.0821/0.5515} 0.2389 
Virginis 5.7 | 1.41] 14.7! 18 19.0 2 §6.8\— 0 23.7/+1 0g 1810, 5517| 0.2377 
Libre 6.5 }+1.52|-15.4|/-20 3.7 9 §6.6,+ 6 21.0)+1.2008) 0.5542 |-0.2245 
Libree 6.4 | 1.58] 15.8) 20 48.7 14 48.4|+11 2.3/+0.89§6!0.5560| 0.2147 
Libre 6.1 | 1.59| 15.8) 2057.9 15 1§.0+11 28.0|+0.9§59/0.5561| 0.2138 
Libre 5.7 | 1.71| 17.0, 23 1.7 19 34.2|— 8 22.2/+0.1188/0.5576| 0.2045 
Libre 6.1 | 1.73} 16.1) 21 41.9 23 25-0— 4 39.9|+0.0306|0.5591| 0.1960 
Libree §.8 |+1.79\-16.1/-22 4.9] 5 3 36.3\— 0 37.7|-0.3784)0.5606|-0.1864 
Libree 6.3 | 1.92| 16.7| 24 12.0 10 36.1/+ 6 6.64+0.5468/ 0.5629] 0.1695 
Libre 6.0} 1.95| 16. -2| 22 §1.5 12 33.4/+ 7 59.6|-1.1595| 0.5635] 0.1646 
Libre 6.2 | 1.96] 16.1) 22 §2.2 13 12.3/+ 8 37.0\-1.2529/0.5638| 0.1630 
Libree 5.0 | 1.97| 16.3' 23 32.4 13 34.8/+ 8 §8.6|-0.6245|0.5639/ 0.1621 
Scorpti 4.7 |+2.07|-16.8 —25 29.5 17 §9.2|-10 46.8|+0.6982| 0.5652 |-0.1507 
Scorpii 4.6 | 2.08] 16.61 25 4.4] 19 5.0— 9 43.5/+0.1015|/0.5655| 0.1479 
Scorpii 5.4 | 2.08] 16.3) 24 16.8 19 12.7|— 9 36.0\-0.7374|0.5655| 0.1476 
. Scorpti 5-3 | 2.09) 16.1; 23 43.4 19 14.0— 9 34.8!-1.3145|0.5655! 0.1475 
Scorpii 5.9 | 2.09] 16.6] 24 59.5 19 31.0\— 9 18.5/-0.0466/ 0.5656; 0.1468 
Scorpii 5.7 |+2 10|-16.9'—26 0.9 19 §1.1|/— 8 §9.1|+0.9627| 0.5657 —O0.1459 
. Scorpii 5-4 | 2.12| 16.3! 24 35.1 21 8.5\— 7 44.6/-0.7014/0.5660; 0.1425 
Scorpii 3.0 | 2.13 16.8, 25 §2.1 21 14.1/— 7 39.2!+0.6134|0.5661| 0.1423 
. Scorpti 4.9 | 2.16] 16.6) 25 37.7 23 §.5'— 5 52.0|+0.1047/0.5665| 0.1373 
. Scorpii 6.4 | 2.16] 16.1) 2429.5 23 20.4'— § 37.7|/—1.1069) 0.5666| 0.1366 
. Scorpti 5-5 |+2.21|-16.6-26 5.9] 6 I 2.7/— 3 59.3/+0.3296| 0.5670/-0.1320 
. Scorpti 6.0 | 2.25} 16.1) 25 15.7 3 50.4|— 1 18.0|-0.8987/0.5676| 0.1244 
Scorpii 3.1 | 2.30} 15.9, 25 23.4 6 25.1/+ 1 11.0-1.0790)0.5681| 0.1174 
Scorpti 1.2 | 2.38) 15.9, 26 14.7 9 46.0+ 4 24.2!-0.5675 0.5687] 0.1080 
Scorpii 6.2 | 2.39) 15.9, 26 21.2 10 4 5 10.7|-0.5400) 0.5688] 0.1058 
Scorpii 2.9 |4+2.45|-16.3-28 2.5 12 23.01+ 6 §5.2I+1.0353! 0.5691 |-0.1007 
1913——38 {Eph 13] 
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63/-27 
12-82 
80 +23 
10-85 


73-17 
15/-77 
78/- I 
e 11-25 
33/90 
shat 
9-81 
72+ 2 
72/417 
7241 5 
70,+28 
DO i+ 5 
DO, + 9 
39,-38 
34/743 
12|-68 
59-15 





. 4- 6 
3739 
621-90 


25-47 
04 +12 
9-90 
OO ‘10 
32-39 
36-90 
43,-26 
2,-go 
36-90 
5-84 
4\-82 
D2i+19 


594 OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
































SEPTEMBER. 
en Limit. 
THE STAR'S AT CONJUNCTION IN R. A. ing Par- 
alleis. 
jRed’ns from Apparent Hou 
191j.0. W. hi t x” 
Name, mee 7 —— Declina- Mean Tene. Angle. Y x’ y N.,S. 
| ols wile ‘lt ahm iB mT oroclo.s605l-o-0000 l+vol- 
134 B. Scorpii 6.4 1+2.51|-15.7-27 17.9] 6 15 49.5|+10 13.9]-0.0705 0.5095 |-0.0909 19-49 
135 B. Scorpii | 6.0 2.53] 16.0, 28 21 2 16 §.9|+10 29.6]+1.0092|0.5695! 0.0901 62 +17 
95 G. Ophiuchi , 6.1 | 2.74] 14. 5, 2739.6] 7 3165'- 245. -3,-0.5454|0.5697 | 0.0578 9 -83 
43 Ophiuchi | 5-4 4| 2.83) 14.0, 28 3.8 7 43-7,+ 1 31.8:-0.3488 0.5695| 0.0448] 0-67 
163 G. Ophiuchi ) 6.3 ! 2.98) 12.7. 27 50.8 15 52. 8, + 9 22. 2-0.8499! 0. 5683 | 0.0210 F-29 ~go 
x Sagittarii (var.) | 4.4 +3.01 -12.4'-27 48.1 17 37 9 tll 3.4 -0.9305/0. 5680 '-0.01 60 F-34 —90 
10 G. Sagittarii 5-7 | 3-09] 11.8, 28 3.3 21 22.8 - 9 20. 3'-0.7 7023 0.5670| 0.0051 F-22 —-9go 
210 B. Scorpii 5.8 | 3.12] 11. 9, 28 45.2 22 10.5 — 8 34. -4|+0. 0382 0.5668 |-0.0029 f+ 16-42 
we Sagittarii (var.) , 4.3 | 3.181 11.7 29 35.3] 8 047.3 - 6 3-5,+0.9313 0.5661 ,+0.0047 #60'+12 
38 B. Sagittarii 4.7 | 3-18] 11.1 28 28.2 2 4.5- 449. 2-0. 2527|0.5657| 0.0084 # 2-Go 
C. D.-28° 14268 — 6.4 ,+3.22;-11 0-28 55.4 3 40.6-— 3 16.7'+0.2487/ 0.5652 |+0.0130 29|-30 
48 G. Sagittarii 6.3 | 3.24] 10.5) 28 19.2 5 56.2 - I 6.1!-0, 3605) 0.5644] 0.0194 ;- 3-67 
62 B. Sagittarii 6.0 | 3. 25) 10.4: 28 41.1 §56.4- 1 5.9|+0.0300) 0.5644 0.0194 117-43 
58 G. Sagittarit 6.1 | 3. 28 10.0 28 28.4 751.5 + 044. 8-0. 1544|0.5636| 0.0248 + 9 -54 
Pp Sagittarii 3.3 | 3-39] 7. 6; 27 5.0 17 49.6 +10 20. Bor 2644, 0.5593 0.0524 f-60 —go 
ct — Sagittarii 3.5 |+3-54,- 6.1 Lay 48.0] 9 255.6— 4 52.9,+0.0932! 0.5545 |+0.0764 [+ 26-39 
183 B. Sagittarii 6.2 | 3.58 6.2 2846.4 3 9. 3- 439-7 7,.+1.1625 0.5544] 0.0770 F-61.+32 
234 B. Sagittarii 5.9! 3.65| 4.4] 28 2.1 10 34.2 + 2 29.4.+1.0084|0.5499| 0.0957 +62 +16 
248 B. Sagittarit 5.7 | 3-65} 3.6; 27 9.9 1257.0+ 447. 140, 2992|0.5484| 0.1015 +39 —28 
5) Sagittarii 4.8 | 3.77; 0.8) 2631.9] 10 035.9- 758.1 +0.9545 0.5407] 0.1285 463'+12 
A Sagittarii 4.9 |+3.77|- 0.5|-26 25.9 2 Lal 6 45 2l+1.0329 0.5397 |+0.1316 64/417 
36 B. Capricorni 6.2 | 3.78.+ 3.5] 22 40.8 16 19.8:+ 7 14.§'—0.972210.5297| 0.1610 F-22 —go 
17 Capricorni 5.8 | 3.81) 5. 4; 21 49. 8711 020.3- 9 ©. 4/-0.5580|0. 5240] 0.1757 3,-82 
” Capricorni 4.8 | 3.81] 7. 5) 20 11.9 9 20.0- O17. 6-0. 7045'0.5178| 0.1908 |- 2-90 
x Capricorni 5.3 | 3-86 7-7 21 32.5 11 23.3 + 142.041, 1711/0.5164 0.1940 1-68. + 26 
27 Capricorni 6.1 |+3.85|+ 7.8 -20 54.2 TI 53.3+ 211. tlio. 5659} 0.5161 |+0.1947 H6 Lig 


@ _ Capricorni ler, 2885'0.5140| 0.1994 69 +39 


3.86, 8.5) 21 0.7 1457-3+ 5 9-4, 
3.85| 10.2] 19 31.5 22 18. 2\-11 42.941. 1547/0. .5092| 0.2097 + 70'+23 


5:3 


| 
| 
| 
| 
| 
| 
| 
128 B. Capricorni 6.5 


















y Capricorni 3.8 A 3.81] 11.6) 17 3.1] 12 3 33.7- 6 36. 6,-0.4556 0.5060| 0.2166 14-72 
6 Capricorni 3.0 | 3.81) 12.1| 16 31.2 712.4,- 3 4 3!-0. 2477,0.5039| 0.2210 25-58 
152 B. Capricorni 6.5 |+3.82/+12.5 -17 14.9 8 53.3/- 1 26. 3l+0. 9316) 0.5029 |+0.2230 + 73)/+ 6 
1 Aquarii 4.4 | 3.77| 14.41 1417.3 17 34.6+ 7 0.1\-o. 3661/0. .4982] 0.2323 21 
39 Aquarti 6.2 | 3.78] 14.9} 14 37.1 20 49.0/+10 9.0,+0.7577 0.4966) 0.235575 5 
42 Aquarti 5.5 | 3-75| 15.5; 1315.7 23 12.5|-11 31.5 —0.1811/0.4954| 0.2377 H31I-54 
45 Aquarii 6.1 | 3.77] 15.6) 1344.2] 18 0 24.4/-10 21.6 +0.6315/0.4948| 0.2387 H75|-12 
6 Aquarii 4.9 1+3-71+16.8—-11 7.1 6 49.7'— 4 7.0-0.7219) 0.4919 |+0.2440 + 5/-90 
58 Aquarii 6.4 | 3-72} 16.9] 11 20.8 7 24.0il- 3 33 6-0. 3293!0.4917| 0.2445 25|-63 
A Aquarii 3.8 | 3.66] 18.8, 8 2.3 19 6.8)+ 7 50.1|-1 0912) 0.4874] 0.2525 17 
78 Aquarii 6.3 | 3.65 18.91 7 39.7 20 13.2,+ 8 §4.7'—1. 2292! 0.4870] 0.2531 F-27|-9g0 
81 Aquarii 6.4 3-65) 19.4] 731.4, 14 O 4.9/-11 19.7|-0.4023' '0.4859| 0.2552 +231-68 
82 Aquarii 6.4 |+3.65'+19.5— 7 2.2 O 44.1110 41.6/-o. 7766) 0.4857 40.2555 3 
h Aquarii 5.4 | 3-68] 19.7' 8 9.5 2 12.6/— 9 15.4+0.8477|0.4853| 0.2562 +82| o 
Pp Aquarii 4.4 | 3.64] 20.2) 630.8 7 26.5\- 4 9. 9|t0. .3657|0.4840| 0.2585 H-64/-26 
96 Aquarii 5-7 | 3-63! 20.7| 5 35.6 10 20.5|— I 20.4 +0.0955|0. .4834| 0.259649 
316 B. Aquarii 6.5 3.62 20.7, 423.2 10 §0.2;— 0 51.5/-1. 1175) 0.4833 0.2598 F-17 
317 B. Aquarii 6.3 |+3.63 +20. 77 6 22.6 11 5.4\- 0 36.8/+1.1610, 0.4832 |+0.2598 84|+20 
337 B. Aquarii 6.4 3.62, 21.2, 5 0.0 16 9.7/+ 4 19.6|40.9522 0.4824} 0.2614 +-85)}+ 6 
342 B. Aquarii 6.5 | 3. | 21.3° 433-4 17 18.5|+ 5 26. 5'+0.758710. 4822| 0.2616 80\— 6 
60 B. Piscium 6.0 | 3.54, 22.6- 022.1] 15 644.3'— 5 28.8:-0.3678 0.4812! 0.2636 }+-26—65 
98 B. Piscium 6.3 | 3.51 23.54 112.7 20 0.5,+ 7 26.6,+1 -3735, 0.4818} 0.2630 -g0}+40 
60 Piscium 6.2 |+3.45 424.04 6 16.4] 16 12 56.3- 0 salto. 1736: 0.4848 |+0.2584 1-54-35 
62 Piscium 6.1 | 3. 45, 23.9) 6 49.9 13 26. 4l+ O 25 0-0. 3167,0.4850| 0.2582 +28 —61 
6 Piscium 4.6 | 3. 45, 23. 8, 7 7.1 13 39.8/+ 0 38. 0-0.5771 0.4850| 0.2581 H15,-77 
e Piscium 4.4 | 3. 43 24. | 7 25.7 21 43.2/+ 8 28.5)/+1.1435/0.4874) 0.2543 1+90,+20 
n Piscium 5.6 | 3. 38 23.7| 11 42.2] 17 1634.0)}+ 2 48. 3it1. 0914 i0. 4952| 0.2413 Hgort19 
20 H'. Arietis 6.4 +3.37'422.3 +16 49.41.18 942.3 4 32.8'-0. 5534 0.5046 |+0.2244 116-68 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 


Name. 
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SEPTEMBER. 


THE STAR’S 


Red’ns from Apparent 
1913-0. Declina - 








i) 
\ ” 


$s 
+3.35,+21.4 





17 19.5 
19 38.8 
20 19.6 


3-32, 20.2, 20 59.9 
+3.28 +18.7 +22 30.6 
3.29| 18.0; 24 10.7 
3.79; 17-4 25 3-2 
3.26 17.5' 24 1.3 
3.26 17.6 23 50.7 


+3.27,417.4 +24 34.3 
3-26, 17.5: 24 12.0 
3-26, 17.5. 24 6.1 
3.26! 17.4, 2417.3 
3-26) 17.4 24 15.7 
+3.25.+17.6+23 41.0 
3-25, 17-5] 23 §0.5 
3-25 17.4 23 47.6 
3.25 17.4 23 §2.6 
3-27| 16.8, 25 19.3 
+3.23'+15.5 +26 15.5 
3.22) 14.7. 27 8.8 
3.19, 15.2) 25 25.7 
3.19, 13.1' 28 27.0 
3-14) 12.7) 27 45.4 
+3,10 +12.0427 34.7 
3.09 11.6 27 55-5 
3-05, 10.9 27 52.4 

10.3! 29 29.1 
3.06' 10.4! 28 51.5 
+3.05'+10.2/+28 32.3 
2.99 10.0 27 36.5 
3.01| 9.3) 29 10.1 
2.94, 9.0) 27 56.7 
2.92! 8.9: 27 35-7 
+2.93'+ 8,2:4+28 55.9 
2.89) 8.4 27 34-3 
2.91, 7.4 29 31.3 
2.87| 6.6) 29 32.0 
2.85, 6.4! 29 35.0 
+2.75|+ 6.01428 5.6 
2.76' 5.41 29 3.7 
2.741 5.6! 28 20.5 
2.73 5.0 29 3-7 
2.56, 3.9! 27 O.1 
+2.57|+ 3.2,+28 3.0 
2.54] 3.5| 2650.9 
2.52| 2.81 27 48.5 
2.51} 2.6) 27 58.4 
2.50 23) 28 5.8 


+2.45|+ 2.2427 5.4 
2.39: 2.0] 25 59.5 
2.36] 1.1] 2659.5 
2.30} 1.1} 25 37.9 
2.29! 1.1! 25 19.8 


+2.26+ 0.2}+25 46.3 
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Washington Kane | 
Mean Time. H , 





d 
+19 28.5] 18 20 36.6+ 6 2.2 


AT CONJUNCTION IN R. A. 


Y x’ xy 








—_——_—_——— 


—1,0894| 0.5117 
20 46.4'+ 6 11.7|+1.3021/0.5118| 0.2105 
2 30.3/+11 45.2)-0.0579| 0.5160! 0.2025 
10 14.2'— 4 45.3,+0.7194|0.5215| 0.1906 
10 47.3 - 4 13-2 40.0903 0.5219 0.1897 
O41.9+ 9 14.5 +0.9142 0.5326 +0.1650 
327.8 +11 55.0 ~0.4475| 0.5348! 0.1597 
6 22.0,- 9 16.7 -0.9403) 0.53711 0.1538 
8 13.6- 7 28.8:+0.4604, 0.5385! 0.1500 
8 15-7 - 7 26.8 +0.6561 0.5386, 0.1500 
8 22.9—- 7 19.8-0.1123|0.5386 +0.1497 
8 24.5|- 7 18.3 +0.2942 0.5387, 0.1497 
8 41.5\— 7 1.9 +0.4432/0.5389! 0.1491 
8 43.6|— 6 59.9'+0.2460] 0.5389! 0.1490 
8 47.4|-— 6 56.2'+0.2841 0.5390 0.1489 


8 55.6\— 6 48.2!+0.9309 0.5390 +0.1486 
9 27.0\— 6 17.9 +0.8365|0.5395 9.1475 
10 12.8 /- 5 33-6,+1.0008 0.5401 | 0.1459 
10 13.4/— § 33.1 +0.9120, 0.5401 | 0.1458 
10 42.7'— 5 4:7,-0-5805) 0.5405 0.1448 
19 §2.2'+ 3 45.8 -0.3545| 0.5475 /+0.1245 
0 2.0|+ 7 46.8-0.8107,0.5507; 0.1147 
I 1.8 + 8 44.6 +1.1482) 0.5514! 0.1123 
9 2.9— 7 31-6-1.2695)0.5572| 0.0923 
13 §4.6— 2 50.6 -0.1077/0.5605 | 0.0796 
18 52.4.4 1 56.2/+0.4433| 0.5636/+0.0663 
20 59.5|+ 3 58.5 +0.2089) 0.5649 0.0604 
I 37.9;+ 8 26.4 +0.5132) 0.5675 0.0474 
1 41.7\+ 8 30.1'-1.1931, 0.5676] 0.0473 
2 35-7|+ 9 22.0-0.4860 0.5681! 0.0447 
3 47-5|+10 31.1,-0.0956 0.5687 |+0.0412 
7 44.2|- 9 41.2 +1.0258 0.5706] 0.0298 
9 4.8- 8 23-70-5837 /0.5733 0.0259 
13 48.7/- 3 50.8 +0.7951 0.5733| 0.0119 
14 46.0— 2 55-7,+1.1731, 0.5737 0.0091 
16 2.6— 1 42.1|-0.2237, 0.5742 |+0.0053 
17 §0.9+ O 2.0+1.2100 0.5748 0.0002 
19 57.6+ 2 3.8 -0.8450 0.5755| 0.0065 
23 33-3,+ 5 31.1 -0.8972 0.5766] 0.0174 
152.0'+ 7 44-4°-0.9967|0.5771 0.0245 
7 26.8'-10 54.0 +0.3749 0.5782 —0.0416 
8 41.5- 9 42.2 -0.6873 0.5784 0.0454 
9 99-9 14.9 +0.0389| 0.5785 0.0468 
It 12.8 - 7 16.9'-0.8101 0.5787 | 0.0530 
21 46.4+ 251.8 +0.5923! 0.5790] 0.0852 


23 33-7'+ 4 34.81-0.6469] 0.5789 |-0.0906 
0 09+ 5 99 +0.5509, 0.5789 | 0.0920 
2 §8.2+ 7 §1.2|-0.7218.0.5786, 0.1008 
3 26.2'+ 8 18.1!-0.9384 0.5786! 0.1022 
5 3.1+ 951.2 -1.2340 0.5784! 0.1070 
7 29.5 [11 48.2|-0.4697 0.5780!-0.1142 

10 45.8- 8 39.6/+0.2668/ 0.5774) 0.1237 

14 29.4;— 5 4.7}-1.235610.5766| 0.1344 

17 28.9'— 2 12.2|-0.2614' 0.5758! 0.1428 

17 48.4/— I 53.5|-0.0004 0.5757! 0.1437 

21 18.2|+ 1 28.1|+0.9686! 0.5747 +-0.1534 





h m h m 





+0.2108 








i | 
oe 
Or 


Limit- 
ing Par- 


allels. 


N.|S. 


° 9° 

18-71 
90 +44 
41'-38 
e 0+ 3 
50-28 


e 0,+18 


+20,~-53 


10-65 
74-5 

0+ 5 
38 -34 
62-14 

























596 OCCULTATIONS, 1918. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
SEPTEMBER. 
Limit- 
Tux Star's At CONJUNCTION IN R, A. ing Par- 
alleis. 
Red’ns from Apparen 
1913.0. aW ashin 
Name. Mag. Tm Declir -Titean The Angie y N.S. 
Lg wlio > ~— {| |  foele 
B. Cancri 6.4 |+2.19/+ 1.0/+23 24.0 24 22 38.4/+ 2 45.21+1.2336!0.5743|-0.1§70 HQO!+46 
Cancri 5.9 | 2.18|+ 0.2] 2417.89 25 1 23.2/+ 5 23.6-0.1184/0.5734| O. 38-35 
28 Cancri 6.1 | 2.14|/- 9.3] 24 26.0 4 39.3|+ 8 32.2/-0.8077/0.5723] 0.1729F- 1|-66 
v's Cancri 5.7 | 2.13] 0.5] 24 22.5 5 §0.1|+ 9 40.3|-0.9§29/0.5719| 0.1760] -10\-6E 
vw —s Cancri 6.4 | 2.12] 0.6] 24 22.9 6 26.§|+10 15.3|-1.0660| 0.5716] 0.1775 L-1g}-6 
y Canceri 4.7 |+2.02|— 0.41+21 46.9 10 40.3|— 9 40.6|+0.7846| 0.5700|—-0. 1881 HgO+ 9 
8 Leonis §.9| 1.71] 2.3] 1649.6] 26 9 5.7/+I1 54.5]+0.9429/0.5606] 0.2373 HQOr+I3 
34 ~—Leonis 6.4] 1.54] 3.6] 13 47.0 23 5§6.4|+ 2 12.9|+0.2415/0.5546| 0.2624 + 58}-28 
37 Leonis 5-5 |+1.53\- 4.0, 14 9.7] 8% 2 7.61+ 4 19.41-0.7088) 0.5538] 0.2656 8\-76 
VENUS =<, 9 ee ee +11 45.0 3 26.0)/+ § 35.1/+1.3270)| 0.5074 |-0.2518 t-90;+39 
NEW | MOON. 
OCTOBER. 
231 G. Virginis 6.4 |+1.20|-13.0-18 11.1) 1 12 7.1/+10 36.1}+7 071610. 5605 |-0.2427 #-72)/+16 
236 G. Virginis 5.7 | 1.21] 13.1] 18 19.0 12 47.1;+11 14.7}+1.041610.5608| 0.2414 -72/+14 
9 G. Libre 6.5 | 1.27] 13.7| 20 3.7 19 34.4|-— 6 13.1}+1.1888|0.5637| 0.2282 -701+26 
17 G. Libre 6.4 | 1.32] 14.1] 2048.7] 2 017.2/— 1 40.9}+0.8883/0.5657| 0.2183 H6oj+ 4 
18 G. Libre 6.1 | 1.32] 14.1] 2057.9 O 42.9|— 1 16.1}+0.9478/ 0.5659] 0.2174 69+ 8 
43 B. Libre 5-7 |+1.43|-1§.5|-21 1.7 4 54.0|+ 2 45.6|+0.1231/0.5678|-0.2081 -39}-38 
47 G. Libre 6.1 | 1.42] 14.4] 21 41.9 8 37.4\+ 6 20.5|+0.0369/0.5692| 0.19941: 34}-+ 
64 G. Libre 5-8 | 1.47] 14.5] 22 4.9 12 40.7|+10 14.6+-0.3655/0.5707| 0.1 13-6 
153 B. Libre -3| 1.57] 15.0] 24 11.9 19 26.9/— 7 14.7|+0.547210.5731| 0.1724 591-15 
169 B. Libre 6.0] 1.59] 14.7| 22 51.5 21 20.4|— 5 25.6|-1.1333}0.5737| 0.16741-35/-90 
177 B. Libre . .60\-14.7|-22 52.2 21 §8.0\— 4 49.5|-1.2252|0.5739/-0.1658 F-44190 
42 Libre 5.0 | 1.61] 14.8] 23 32.4 22 19.81— 4 28.5|-0.6062/0.5740| 0.1648f- 2/}-87 
b = Scorpii .7 | 1.68] 15.31 25 29.51 8 235.8} 022.410. '6976\0. 5753| 0.1533 H64i- 6 
A Scorpii ; 3 39-4|+ 0 38.81+0.1099|0.5755| 0.1504 38 
31 B. Scorpii 5-4 3 46.9|+ 0 46.0/-0.7164]0.5756] 0.1500 90 
32 B. Scorpii 5.3 3 48.11+ 0 47.11-1.2848] 0.5755 |-0.1500 90 
3 = Scorpii 5-9 4 4.5|+ I 2.91-0.0359|0.5756] 0.1492 
4  Scorpii 5-7 4 24.01+ I 21.6]+0.9584|0.5757]| 0.1483 
40 B. Scorpil 5-4 5 38.9+ 2 33.6 5|0.5760| 0.1448 
x §=Scorpii 3.0 5 44.3|+ 2 38.8)+0.6146/0.5761] 0.1446 
48 B. Scorpii 4-9 7 32.3(+ 4 22.60.1138] 0.5765 |-0.1305 
50 B. Scorpii 6.4 7 46.6|+ 4 36.4|-1.0796]0.5765] 0.1388 
65 B. Scorpii 5-5 9 25.7|\+ © 11.5}4+0.3356/0.5769| 0.1342 
85 B. Scorpii 6.0 12 8.0\+ 8 47.6+-0.8739|0.5774| 0.1264 
6 Scorpii . 14 37.Qit11 £1.6|-1.0511]0.5778] 0.1192 
a  Scorpii 17 §2.6\— 9 41.4|-0.§467] 0.5782 |-O. 1097 
116 B. Scorpii 18 39.5|— 8 56.3/-0.5194|0.5783| 0.1074 
zt Scorpii 20 24.7\— 7 15.2]+1.0332|0.5784! 0.1022 
134 B. Scorpii 23 45-11- 4 2.7}-0.0559]0.5786) 0.0922 
135 B. Scorpii O 1.0\— 3 47.5}+1.0085/0.5786} 0.0914 
95 G. Ophiuchi 10 §2.31+ 6 38.2}-0.5223/0.§781 |~0.0585 
43 _ Ophiuchi 1§ 12.1/+10 47.8|-0.3276|0.5774| 0.0453 
163 G. Ophiuchi 23 8.6 5 34.41-0.821310.57§5| 0.0212 
X  Sagittarii (var.) 0 51.2 3 55-7|-0.9007/0.5750| 0.0160 
10 G. Sagittarii 4 30.7|~ O 24.7}-0.6749] 0.5737| 0.0050 
210 B. Scorpit 5 17.3\+ O 20.1/+0.0568) 0.5734|-0.0027 
W _ Sagittarii (var.) 7 50.4[+ 2 47.3}+0.9399) 0.5724 |+0.0049 
38 B. oa ittarii 9 5-Q+ 3 59.9]-0.2301/0.5719} O. 
.-28° 14268 10 39.9+ § 30.3/+0.26§910.5712| 0.0133 
48 G. Sapittari 12 §2.61+ 7 37.9|-0.3361/0.5702| 0.0197 
62 B. Sagittarii 12 §2.81+ 7 38.1!+0.0499!0.5701 0.0197 
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OCCULTATIONS, 1913. 
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OCTOBER. 
Tae Star’s At CONJUNCTION IN R. A. 
Red’ns from 
Apparent] a, Hour 
1913.0. Washi 
Name. Mag. i Declina- Mean aia Angle, Y x! y’ 
; fs | w| e +f ab mi hm) | | Joye 
. Sagittarit 6.1 |+2.79|-10.3|\-28 28.41 5 14.45.6/+ 9 26.6'-0.1321| 0.5692 |+0.0252 
Sagittarii 3-3 | 2.92} 8.1] 27 5.0] 6 032.3- § 8.9)-1.2298]0.5638| 0.0529 
Sagittarii 3.5 | 3.08} 7.0 2748.0 9 29.3/+ 3 28.3/+0.1157]}0.5580] 0.0770 
Sagittarii 6.2 | 3-12] 7.1| 28 46.4 9 42.8/+ 3 41.3/+1.1756]0.5578] 0.0776 
Sagittarii 5.9 | 3- 5.4, 28 2.2 17 1.5:+10 44.2/+1.0246| 0.5527] 0.0963 
Sagittarii 5-7 |+3-22- 4.7'-27 9.9 19 22.6 —I10 §9.7}0.3215| 0.55 10|+0.1020 
Sagittarii 4.8 | 3.36, 2.2| 2631.9) 7 6 §4.1;+ O 7.5}+0.9739] 9.5422] 0.1289 
Sagittarii 4.9 | 3.37|- 1-9! 26 25.9 8 19.2]/+ I 29.8/+1.0519]0.5411| 0.1320 
. Capricorni 6.2 | 3.43|+ 2.0| 22 40.8 22 31.6/- 8 46.3|-0.9411/0.5299| 0.1610 
Capricorni 5-8 | 3.49] 3-9: 2149.8] 8 630.1;- I 3.1/-0.5291/0.5237| 0.1755 
Capricorni 4.8 |+3.51/+ 6.1'~20 11.9 15 28.6|+ 7 38.5|-0.6758) 0.5170/+0.1904 
Capricomi 5-3} 3-58) 6.0) 21 32.5 17 31.6|+ 9 37-9|+1.1935|0.5155} 0.1935 
Capricorni 6.1 | 3.57| 6.3) 2054.3 18 1.6/+10 6.9|+0.5903/0.5151| 0.1943 
Capricorni 5-3 | 3-59 6.9 21 07 21 5.4/-I0 §4.9/+1.3108) 0.5130] 0.1988 
Capricorni 6.5 | 3.61 8.7 1931.5] 9 426.2\— 3 47.5|+1.1772|0.5080| 0.2091 
yY Capricorni 3.8 |+3.591+10.3,-17 3.2 9 41.9/+ I 19.0;-0.4 0.§046/+0.2158 
6 Capricorni 3.0 | 3.61] 10.8) 16 31.2 13 20.8|/+ 4 51.6|-0.2232/0.5024} 0.2202 
152 B. Capricorni 6.5 | 3-63] 11.1] 17 14.9 15 1.8/+ 6 29.6/+0.953810.5014} 0.2221 
z Aquarii 4-4 | 3-61! 13.3] 1417.3 — 9 3.1|-0.3434|0.4966| 0.2314 
39 ©«.. Aquarn 6.2 | 3-64] 13.7] 1437.1 2 58.7\- 5 §3.8|+0.7783] 0.4950} 0.2345 
42 Aquarii §.5 |+3.62/+14.5|-13 15.7 — 3 34.0'-0.1598) 0.4938 |+0.2367 
45 Aquarii 6.1 | 3.64] 14.5| 13 44.2 2 23.9/+0.65 16|0.4933| 0.2377 
6 Aquarii 4.9 | 3.61] 16.1] 11 7.1 13 0.7/+ 3 51.5|-0.7022/0.4905} 0.2431 
58 Aquari 6.4 | 3.62| 16.1] 11 20.8 13 35-0\+ 4 24.9|-0.3101/ 0.4903| 0.2435 
A Aquarii 3.8 | 3.61 18.5 8 2.3 —1,0754| 0.4051] O 2515 
78 Aquarii 6.3 |+3.61|+18.6— 7 39.7 —1.2136| 0.4858 |+0.2521 
81 Aquarii 6.4 | 3.62] 19.1] 7 31.4 6 17.8|- 3 19.4|—-0.3888]0.4848/ 0.2542 
82 Aquarii 6.41 3.62] 19.3) 7 2.2 6 §7.0;- 2 41.2|-0.7631|0.4846| 0.2546 
& = Aquarii 5-41 3-65] 19.3] 8 9.5 .7/- 1 14.91+0.8595/0.4843| 0.2553 
@  Aquarii 4.4 | 3.64} 20.0 630.8 13 40.0+ 3 51.0/10.3756 0.4832| 0.2576 
96 Aquarii 5-7 |+3.64|+20.7\-— § 35.6 16 34.1/+ 6 40.6+0,1044| 0.4827 |+0.2588 
316 B. Aquarit 6.5 | 3.63] 20.9; 4 23.2 17 3.8/+ 7 9.5;-1-1079 0.4826] 0.2589 
317 B. Aquari 6.3 | 3.64) 20.5) 6 22.7 17 19.0!+ 7 24.3,+1.1688] 0.4826/ 0.2590 
337 B. Aquarii 6.4 | 3.66) 21.2) 5 0.0 22 23.5|-II 39.21+0.9577 0.4819} 0.2606 
342 B. Aquarn 6.5 | 3.66 21.4 4 33-4 23 32.3/-10 32.2/+0.7638) 0.4818} 0.2609 
60 B. Piscium 6.0 |+3.64|+23.4,- 0 22.1] 18 12 57.7|+ 2 32.1|-0.3685/ 0.4813 |+0.2632 
98 B. Pisctum 6.3 | 3.67) 24.5+ 412.7] 18 212.4 8 34.0/+1.3633/0.4825| 0.2628 
60 = Piscium 6.2 | 3.69] 25.7} 616.4 19 4.5/+ 7 51.2|+0.1544|0.4864| 0.2585 
62 Piscium 6.1 | 3-69] 25.7} 649.9 19 34.4;+ 8 20 4|-0.3356| 0.4865 | 0.2584 
6 Piscitum 4.6 | 3.69] 25.7} 7 7.1 19 47.71+ 8 33.4!-0.5956/0.4866| 0.2583 
& Pisctum 4.4 |+3.73/+26.0\+ 725.81 14 3 48.7-— 7 38.7/+1.1172| 0.4893 |+0.2546 
= Piscium §.6 | 3.75} 26.1] 11 42.2 22 32.6'+10 34-3|+1.0527|0.4977| 0.2419 
20 H'. Arietis 6.4 | 3.83] 25.2) 1649.41 15 15 33.8/+ 3 6.2-0.6010) 0.5076! 0.2250 
26 Anietis 6.2 | 3.87} 24.5! 19 28.6] 16 2 23.6:-10 23.4|-1.1435|0.5147| 0.2113 
27 ~OArietis 6.4} 3.85] 24.7| 17 19.6 2 33.3/-10 14.0}+1.2457/0.5149| 0.2111 
7 Anetis 5-7 |+3-88/+24.0/+19 38.9 8 15.1. — 4 42.6|-0.1167) 0.5189 |[+0.2030 
47 Anetis 5.8] 3-92| 23.3] 20 19.6 15 56.3:+ 2 44.1/+0.6557|0.5244| 0.1910 
é Arietis (mean) 4.6] 3.91] 23.2) 21 0.0 16 29.2)+ 3 16.0/+0.0264| 0.5248] 0.1900 
66 Arietis 6.1 | 3.95} 21.3} 22 30.6] 17 6 20.2;- 7 19.7|4+0.8431/0.5350| 0.1651 
7 Tauri 5-9 | 3-98] 20.8) 24 10.7 9 al 4 39.8|-0.5213/0.5371| 0.1597 
II Tauri 6.1 |+3.99'+20.2,+25 3.3 11 59.4'— 1 51.8\-1.0165/0.5393|+0.1538 
16 Tauri 5-4 | 3.97! 20.1] 24 1.3 13 50.8\— 0 4.2/+0.3851|0.5406] 0.1500 
17 Tauri 3.8 | 3.97| 20.2} 23 50.8 13 52.9—- 0 2.2/4+0.5812/0.5406] 0.1499 
18 Tauri 5-6 | 3.98 20.0) 24 34.4 14 0.1+ 0 4.8/-0.1884]0.5407} 0.1496 
qg Tauri 4.3 3-98) 20.1 24 12.0 14 1.6+ 0 6.3/+0.2186|0.5407} 0.1496 
20 Tauri 4.1 |+3.98'+20.0/+24 6.1 14 18.64 0 22.7/4+0.367810.5409 !+0.1490 


[Eph 13] 
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Name. 
21 Tauri 
22 Tauri 
23 Tauri 
7 Tauri 
27. ‘Tauri 
28 Tauri 
14 H. Tauri 
p ‘Tauri 
re) Tauri 
xX Tauri 
17 B. Aurige 
38 B. Aurige 
47 B. Aurige 
354 B. Taun 
22 Aurigze 
8 = Tauri 
107 B. Aurigee 
116 B. Auri 
406 B. Tauri 
136 = Tauri 
154 B. Aur 
415 B. Tauri 
183 B. Aurige 
K Aurige 
211 B. Aurige 
49 Aurige 
53  Aurige 
54 Aurige 
28 Geminorum 
47 Geminorum 
53 Geminorum 
134 B. Geminorum 
59  Geminorum 
z Geminorum 
v Geminorum 
c Geminorum 
a Cancri 
4 Cancri 
yp Cancri 
35 B. Cancri 
A Cancri 
28 Cancri 
vi Cancri 
v4 Cancri 
y  Cancri 
8 Leonis 
34 #Leonis 
37. ~‘Leonis 
c Leonis 
X Leonis 
6  Leonis 
80 Leonis 
83 Leonis 
r Leonis 
89 Leonis 
9 B. Virginis 


| re 


Tare STAR’sS 


Red’ns from, 
1913.0. 


Mag.,| 


| aa | 38 | 





5.8 les” 98/+20.0+24.17.4 17 14 20. 7 ‘+ O 24.7/+0.1701| 
3-98] 20.0 
3.97] 20.1 
3.97| 20.0 

-3-97| 19.9] 23 47-6 

+3.97|+19.9 +23 52.6 


4.3 
3.0 
3-7 


5.2 


6.5 | 








Apparen 
Declina- 
tion. 


1 
ve °o r] 


24 15.8 
23 41.0 
23 50-5 





5-3 | 4-00] 19.5] 25 19.4 


5.61 4.01 


17.9| 26 15.6 


5.0 | 4.02] 17.0| 27 8.9 
5-3 3.98) 17.2) 25 25.8 
6.0 +4.00 +14.3,+27 45.4 
6.5 | 3-97, 13-3) 27 34.7 
6.0 ; 3.97! 12.9] 27 55.5 
6.4! 3.94 I1.9| 27 52.4 
6.4 | 3-97! 11.4] 28 51.5 
1.8 43.95 +11. 1]+28 32.3 
6.5 3.90. 10.6] 27 36.6 


94 
Be 


w ted 
G0 90 


es 


+ 
00 G0 
» AN 


| 
6. 
a 
413 
al 3 
3| 


00 00 
_ = N 


¢ 


~J 
be 
+ 


SSS 


+3.52+ 


535 


AT, 
45+ 
38 - 


i 


+ 


Se ees 
ioe et 
Pano 


fe) 
on) 


| 
| 
| 
{ 
1 
1 
| 
| 
| 
{ 


+3 6 
3.01! 
2.99, 
2.98) 
2. 86 


+2. 45 
2.21 
2. 18) 
I. 85 
I. 83 


+1, 75- 
1.711 
1.67 
1.70 
1.67 


PANMNAN ANAM PHWOUNAUN ADNAN APADA LU 
SRO hOKONH WDOUMNO AN WAM DAD HR DADO'E 


5-9 
6.4 
35 
5.1 
4-7 
4.1 
6.4 
6.3 
5.2 
5-7 


9.9} 29 10.1 
9.2) 27 56.7 
9-1) 27 35-7 
8.4,+28 55.9 
8.4] 27 34.3 
7-3) 29 31.3 
6.3! 29 32.0 
5:9) 29 35-0 
§.1,+28 5.5 
4:5] 29 3-7 
4.7| 28 20.5 
3-9) 29 3.7 
2.2| 27 O.I 
1.4/+28 3.0 
1.6/ 26 50.8 
0.8) 27 48.4 
0.5] 27 58.3 
0.1) 27 5-4 


0.4425 59-5 
I.7| 25 37-9 
1.7} 25 19.8 
2.9| 25 46.3 
2.1] 23 24.0 
3.0 +24 17.8 
3.7| 24 26.0 
3.9] 24 22.4 
4.01 24 22.8 
3-9] 21 46.9 
6.3/+16 49.6 
7.6] 13 47.0 
8.1] 14 9.6 
8.4; 634.0 
9.0, 7 48.3 
9.5|+ 6 30.2 
9.2} 420.2 
8.9, 329.1 
9.1] 320.0 
9-5] 332-5 





Washington 
Mean Time. Angle. 





d 


18 


19 


20 


21 


22 


24 
25 


AT CONJUNCTION IN R. A. 


Hour 


viel y 


-—s — + 


h m 





h m 





0.5410!+0.1489 
14 24.5 + O 28.5/+0.2084/ 0.5410] 0.1488 
14 32.7\+ O 36.3}+0.8561/0.5411] 0.1485 
15 4.1)+ I 6.6;+0.7614)0.5415| 0.1474 
15 49.8.+ I §0.7|+0.9256:0.5420} 0.1457 
15 50.414 I 51.3'+0.8366! 0.5420/40.1457 
16 19.7,+ 2 19.7|-0.6587| 0.5424) 0.1447 
I 29.2 +11 10.1\-0.4373)0.5489| 0.1242 
5 39-3 - 8 48.6|-0.8972/0.5516| 0.1143 
© 39.2" 7 50-7/+1.087710.5523 O.I1LIQ 
19 35-3+ 4 37-4|-0.1982! 0.5602|+0.0790 
O 35.2 + 9 26.3 +0.353610.5628 0.0656 
243.3411 29.6 +0.1172 0.5639! 0.0598 
724.3 ~ 7 59.8'+0.4218] 0.5660 0.0468 

8 22.7.- 7 3:5/-0'5843/0.5004 0.0440 
9 35-2'- 5 §3-7,-0.1918; 0.5670/+0.0406 
13 34.6— 2 3-3 +0.9364 0.5684 0.0293 
14 56.3 — 0 44.8|-0.6857]0.5689| 0.0254 
19 44.0+ 352.040.7025 0.5703] O.O1I5 
20 42.2 + 4 48.0 +1.0836 0.5706| 0.0086 


2159.9+ 6 2.7/-0.3254!0.5709|+0.0048 
23 50.0+ 7 48.641. 1202,0.5713|-O.0005 
1 58.7+ 9 52. '3|-0.9537\0. 5718] 0.0068 
5 38.2 -10 36.6 -1.0080'0.5724| 0.0176 
7 59-3,- 8 20.9 - I. ‘1094/0.5726 0.0246 


13 40.8 - 2 52. 640. 2747, 0.5730|-0.0414 
14 57.1,— I 39.1'-0.7994|0.5731| 0.0452 
15 26. 1 — It. 3!-0.0654 0.5731| 0.0466 
17 31.7'+ 0 49.5!-0.9245 0.5731| 0.0528 
4 20.4 +11 13.2+0.4925'0.5721] 0.0844 
6 10.6-11 0.9 -0. 7629 0.5718 |-0.0896 
6 38. 5 —10 34. 0'+0.4503| 0.5718] 0.0910 
9 40.7 — 7 38.8:-0.8396|0.5712] 0.0996 
10 9.4'— 7 11.2|\-1.0§92/0.5711| 0.1010 
14 Ig. 5'- 3 10.6/-0.5848)0. .5701| O.1127 
17 41 6+ O 3.7 +0.1610 0.5692 |-0.1220 
O 37.1 + 643.6 -0.3746|0.5670| 0.1406 
O57.2,+ 7 3-0 -0.10970. 5668] 0.1415 
4 33-8 +10 31.4-1 0979 0.5656] 0.1509 
5 §6.6 +11 51.1,+1.1432'0.5650| 0.1544 
8 46.8-— 9 25. 1;-0.2295 0.5640|-0. 1615 
12 9.6- 6 9. 8 0.9295 0.5626! 0.1698 
13 22. 8— 459. 3-1 0770, 0.5622] 0.1728 
14 0.4- 423.1,-1. 1918/0.5619| 0.1743 
18 23.1 — 0 10.1, +0.6892, 0.5600) 0.1846 
17 37-3.— 1 46.1/+0.8572/ 0.5501 |-0.2323 
9 9.5,-10 55. 0,0. -1§22/0.5445| 0.2569 
It 16.4 - 8 43.7,-0.8120/0.5438 0.2600 
7 20.1'+10 38. 9,+1.3245/0.5392| 0.2819 
9 17.9-11 27. 3,-0.462910.5389| 0.2834 
1641. 5- 4 18.6 —1.282610.5384 |-0.2884 
18 51.3,— 2 13.1,+0.2432|0.5383| 0.2896 
19 18.5 '- I 46.8 +0.9568 0.5383] 0.2898 
19 49.2.— I 17.1'4+0.9592 0.5383! 0.2901 
22 47.0+ I 34 7,-0.1088/ 0.5383] 0.2914 




















6.2 |+1.57— 9.41+ 0 9.71 26 § 31.3.4 8 5.5'+1.2650: 0.5387 |-0.2934 
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I imit- 
ing Par- 
allels. 


xs. 


°o e 
54'-20 
57-18 
DO +17 
90 +11 
go +21 
e 0 +16 
8-63 
271-49 
8 -63 
ee +35 
33 —32 
D7 - ZI 
S133 
72+ 4 
11-5! 
33 -28 
BO +34 
5-58 
go +21 
9° +45 
26 ~32 
Q0 +48 
13-60 
18-60 
27 -6o 
61 — 4 
2-61 
+41 —21 
11-61 
78+ 4 
o-62 
74+ 1 
4-62 
21 -62 
12-56 
+54 -17 
24-47 
38 —32 
22-64 
D 0 437 
32 —40 
9 -66 
0 -66 
31 -66 
e D + 4 
gO + 9 
93 —32 
2-76 
90 +37 
21 09 
30-83 
58-32 
OO l, 6 
00 * 7 
39:-50 
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Tue STAR’S At CONJUNCTION IN R. A. 













































lRed’ns from| Apparen Hou | 
Mag. mens® Deelina- Washington Angie Y | #1 y JNIS 
| Aa | Aé 100. | 
os | vl e tha bh mi) bm| |, 

s Virginis 3.8 |+1 “64 ~10. 1+ 215.1, 26 614.8+ 8 47.5|—-1.0158'0.5387 —0.2936 
27 B. Virginis 6.5 | 1.56! ro. o+ I 0.7 10 7.1—-I1 27.9'!-0.9262'0.5392 0.2941 
31 B. Virginis 6.4] 1 53! 9.7;— 117.1 II 1.3|-10 35.6/+1.0784 0.5393 0.2941 

| NEW | MOON. | 
85 B. Scorpii 6.0 tT. 64'-13.4-25 15.64 80 22 15.1|— 3 17.2/-0.7650!0.5859 '—0.1271 
6 = Scorpii 31 1.67’ 13.31 25 23.3] 81 041.3'— 0 56.9-0.9375'0.5864 0.1199 
a Scorpii 1.71; 13.3! 26 14.6 351.3'+ 2 5.4'-0.4349'0.5871| 0.1103 
116 B. Scorpii 1.72] 13.3, 26 21.2 4 37.0!+ 2 49.3!-0.4071,0.5872' 0.1080 
Tt Scorpii 26 1.76) 13.5, 28 2.4 6 19.6|+ 4 27.7 +1.1304 0.5875 ' 0.1027 
134 B. Scorpii 6. 4 l+1. 80.-13.2 2-27 17.8 9 34.8}+ 7 35.1/+0.0566 0.5879 -0.0927 
135 B. Scorpii o| tr. 81! 13.4 28 21.1 9 50.3'+ 7 49. gitt. 1091!0.5878, 0.0919 
95 G. Ophiuchi 6 1 !+1.95: “12.5 -27 39.5 20 24. 4\- 6 1.6 -0.3937/0.5876 0.0586 

NOVEMBER. 
43 Ophiuchi 5 4 +2.02-12.21-28 3.8] 1 037.3- 159. 00.1973 0. 5869 —0.0452 
163 G. Ophiuchi 6.3 1 2. 13 11.4| 27 50.8 8 20.9+ 5 25 .9'-0.6778 0.5849 0.0207 
x Sagittarii (var.) | 4.4: 2.16, 11.2) 27 48.1 10 05+ 7 1.5:-0.7549 0.5843 0.0155 
ro G. Sagittarii | 5-7 | 2. 23| 10.8; 28 3.3 13 34.2'+10 26.7|-0. 5289 0.5830 0.0043 
210 B. Scorpii 5.8 +2.24'~10.9-28 45.2 14 19.5;+11 10. 2/+0. 1943 0.5827 —0.0020 
Sagittarii (var.) | 4.3 | 2.29! 10.9; 29 35.3 16 48.5.—10 26. 7:41 0683 0.5817 +0.0057 
38 B. Sagittarii | 4-7 | 2.29 10.4| 28 28.2 18 1.9- 9 16. 2'-0.0859) 0.5811 0.0095 
C. D. ~28° 14268 | 6.4 | 2.32, 10.4: 28 55.4 19 33- 4'- 7 48.4'+0.4050! 0.5804! 0.0141 
48 G. Sagittarii 6.3 | 2.35! 10.1: 28 19.2 21 42. oF 5 44.2\-0. 187610.5792! 0.0207 
| 

62 B. Sagittarii 6.0 '+2.36,-— 9.9,-28 41.1 21 42.8— 5 44.0/40. 1935| 0.5792 +0.0207 
58 G. Sagittari 6.1 ' 2.38, 9.7 28 28.4 23 32.5) 3 58. 6)+0.0152) 0.5781! 0.0262 
@  Sagittarii 3-3 | 2.50, 7-9 27 5.0] 2 9 4.0+ § 10.7, 1.0619 0.5722! 0.0542 
r Sagittarii 3-5 ' 2.63, 7. 79 27 48.0 17 47-7 ~10 25.5, +0.2729, 0.5658! 0.0785 
234 B. Sagittarii 5-9 | 2. 75} 5-7 28 2.2 I 9.3\— 3 20.2/+1.1759 0.5599! 0.0978 
248 B. Sagittarii 5.7 +2. 76'- 5.9/-27 9.9 327.2\- I 7.3:+0.4822! 0.5579 +0.1036 
ao Sagittarii 4.8 | 2.91] 2.9 26 31.9 14 44.2|+ 9 45.4:+1. 1343! 0.5480! 0.1305 
A Sagittarii 4.9 | 2.92/- 2.6| 26 25.9 16 7.5411 §5.8+1.2121 lo.5468! 0.1336 
36 B. Capricorni 6.2 | 3.00;+ 1.0) 2240.8] 4 6 4.7/+ O 34.5 -0.7560'0.5343| 0.1624 
17 Capricorni 5.8 | 3-07| 2.6| 21 49.8 13 56.0 + 8 10.4,-0.3461) 0.5273 0.1767 
” Capricorni 4.8 '+3. 12+ 4.7|-20 11.9 22 47.4'— 7 15.1|-0.4907| 0.5199 '+0.1912 
27 Capricorni 6.1 | 3.17, 4.7] 2054.3] 5 118.6- 4 48.5+0.7661/0.5178] 0.1951 
30 Capricorni 5-4| 3.15} 6.4] 18 20.9 5 32.2\—- 0 42. 7/71. -1862) 0.5144 0.2013 
128 B. Capricorni 6.5 | 3.23) 7.0] 19 31.6 II 36.9}+ § 10.941. -3499) 0. .5098| 0.2094 
y Capricorni 3-8 | 3.23) 8.6] 17 3.2 16 50.0|+10 14.8)/-0. 2479 0. .5060| 0.2160 
6 Capricorni 3.0 |+3.26,+ 9.2|-16 31.2 20 27.4|-I0 14.2|-0.0432] 0.5035 |+0.2202 
152 B. Capricorni 6.5 | 3. 28, 9.4| 17 14.9 22 7.6— 8 37-0+1.1271|0.5024| 0.2220 
2 Aquarii 4.4 | 3. 29) 11.7| 1417.3] 6 646.9/- 0 12.6-0.1661/0.4971| 0.2310 
39 Aquaril 6.2 | 3.32! 12.0] 14 37.2 IO 0.7\+ 2 55.7/+0.9491| 0.4953! 0.2340 
42 Aquarii 5:5 | 3-31] 12.9) 13 15.7 12 23.9/+ 5 14. ‘9/#04 O140/ 0.4939| 0.2360 
45 Aquarii 6.1 |+3.34'+12.8)-13 44.2 13 35-7|+ 6 24. 7'+0. 8215! 0.4933 +0.2370 
6 Aquarii 4-9 3.33! 14.6, II 7.2 20 0.6\—-1I 21.0.—0.5306|0.4903| 0.2422 
58 Aquarii 6.4 | 3.34! 14.6] 11 20.9 20 34. 8-10 47-7'—O.1402| 0.4900] 0.2426 
A Aquarii 3.8 | 3.37, 17.1] 8 2.37 7 817. B+ O 36. -3|-0. .9119|/0.4855| 0.2501 
78 Aquarii 6.3 | 3-37] 17-3] 739.8 9 24. 2) I 40. 8-1 0506] 0.4851] 0.2508 
81 Aquarii 6.4 |+3.40/+17.8\— 7 31.4 13 16. Tt 5 26. 6-0. 2316] 0.4840]+0.2528 
82 Aquarii 6.4 | 3.40] 18.0, 7 2.2 13 55.3,+ 6 4.70. 6054| 0.4839| 0.2531 
h Aquarit 5-41 3-43) 17-9, 8 9.5 15 23.9|+ 7 30.9(+1.0115/0.4834] 0.2538 
QP Aquarii 4.4 | 3-44| 18.8) 630.8 20 38.1/-11 23.2|+0.5240]0.4822| 9.2561 
96 Aquarii 5-7 | 3-46] 19.5] 5 35-7 23 32.2|—- 8 33.6|/+0.2505/ 0.4817] 0.2571 
316 B. Aquarii 6.5 |[+3-45:+19.8|— 423.3] 8 O 1.9'- 8 4.8'-0.9597/0.4816|+0.2572 
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600 OCCULTATIONS, 1913. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
NOVEMBER. 
Limit- 
THE STar’s At CONJUNCTION IN R. A. ing Par- 
allels. 
| 
Apparently, on: Hour l 
Name. M Declina-PYeantime.| “agi | Y | 2 | y¥ INS. 
s ’ d h m/| h m eo; ° 
317 B. Aquarii 6.3 |+3-45|+19.3+- 622.71 8 o17. 2-7 50.0/41.3117 0.4816|+0.2573 184433 
337 B. Aquarii 6.4 5 oO. § 21. o- 2 54.1|+1.0932|0.4809| 0.2589 H85/+15 
342 B. Aquarii 6.5 | 3-49] 20.3] 4 33-4 6 30.5— 1 46.41+0.9008/ 0.4807 | 0.2592 85); 3 
60 B. Piscium 6.0 | 3.53] 22.7|\- 022.1 19 §6.0/+11 18.0|\-0.2461/0.4804/ 0.2613 1+32}-52 
60 Piscium 6.2 | 3.70) 25.91+ 616.4] 10 2 1.1;- 7 24.6/+0.2300/0.4864| 0.2569 + 57!-32 
62 Piscium 6.1 |+3.70|+26.01+ 6 49.9 2 31.0\— 6 55.4|-0.2598) 0.4865 +0.2567 311-57 
6 Piscium 4.6 | 3.70] 26.0 7 7.1 2 44.3,- 6 42.5|-0.5196| 0.4866| 0.2566 18}-73 
é Piscium 4.4 | 3.75] 26.3) 725.8 10 43. ot 1 4.2|+1.1756/0.4898| 0.2531 io 23 
x Piscium 5.6 | 3.89) 27.0, 1142.39 11 5 22.6-— 4 48.1/+1 0773}0.4992| 0.2408 Ft go}+18 
20 H'. Arietis 6.4 | 4.06) 26.8) 16 49.4 22 16.4/+11 36.3/-0.6020) 0.5101 | 0.2242 -13}-70 
26 ~=s— Arriettis 6.2 |+4.17/+26.4i+19 28.6] 18 9g 0.2'- 1 59.2|/-1.161710.5179|+0.2108 F-24'-71 
27 Arietis 6.4 | 4.14] 26.2] 17 19.6 9 9.8\— 1 49.9|+1.2176)0.5180| 0.2105 HG0+35 
kh Arietis 5-7 | 4-21| 25.9] 19 38.9 14 48.1/+ 3 37.9|-0.1495/ 0.5223] 0.2025 ( 
47 Arietis 5-8 | 4.28] 25.1) 2019.6 22 24.1|+10 59.5|+0.6060/ 0.5283| 0.1905 2 
e Arietis (mean) 4-6 | 4.29] 25.1| 21 0.0 22 §6.7|+11 31.1|-0.0214/ 0.5286! 0.1896 34 
66 Arietis 6.1 18 12 37.7|+ 045.2|+0.7679) 0.5395 |+O. 1647 10 
7  #£Tauri 5.9 1§ 21.0l+ 3 22.9|-0.5947| 0.5418! 0.1593 51 
II Tauri 6.1 18 12.6/+ 6 8.8|-1.0923/0.5441] 0.1534 : 
16 Tauri 5-4 20 2.5|+ 7 54.9|+0.2997|0.§454| 0.1495 13 
17 Tauri 3.8 20 4.6/+ 7 56.9'+0.4948] 0.5454] 0.1495 3 
18 Tauri 5-6 20 11.7/+ 8 3.8/-0.2714| 0.5455 |+0.1492 
q = Tauri 4.3 20 13.2|/+ 8 5§.2/+0.133710.5455} 0.1491 I 
20 Tauri 4.1 20 30.0/+ 8 21.5/+0.2816/0.5458} 0.1485 14 
21 Tauri 5.8 20 32.0/+ 8 23.4/+0.0848] 0.5458] 0.1485 
22 Tauri 6.5 20 35.8|+ 8 27.1|+0.1227/0.5459] 0.1483 2 
23. ‘Tauri 4.3 20 43.9/+ 8 34.9|+0.7673) 0.5460/+0.1480 +32 
” Tauri 3.0 21 14.9|+ 9 4.8|+0.6721/0.5463| 0.1469 i+ 6 
27. +~=Tauri 3-7 22 0.01+ 9 48.3'+0.8343/0.5469| 0.1453 +90 16 
28 Tauri 5.2 22 0.6/+ 9 48.9|+0.7457/0.5469| 0.1453 +9a 
14 H. Tauri 5.3 22 29.5|+10 16.8\-0.7434|0.5472| 0.1442 f 
& Tauri 5.6 14 7 31.9— 4 .59.7|-0.5374] 0.5539 |+0.1236 B14 
@ Tauri 5.0 11 38.8) 1 1.6\-1.0016/0.5568| 0.1137 F-16+-63 
x Tauri 5.3 12 38.0\— o 4-5/+0.9529 0.5575| O.1113 +QO}H27 
17 B. Aurige 6.0 18 1 24.5|/-11 46.0'-0.3265] 0.5652| 0.0781 +: 26}-49 
38 B. Aurigze 6.5 6 20.9|— 7 0.7/+0.2163)0.5677| 0.0647 H58/- 9 
47 B. Aurige 6.0 8 27.6\— 4 58.7/-0.0223) 0.5687 |+0.0588 f+-43}-20 
354 B. Tauri 6.4 13 §.7\— O 31.0/+0.2750/0.5707| 0.0457 HOI 4 
22 Aurigse 6.4 14 3.5|\+ O 24.6'-0.7293)0.5711| 0.0430H+ 21-61 
ff Tauri 1.8 15 15.8i+ I 33.61-0.3396 0.5715| 0.0395 251-36 
107 B. Aurigz 6.5 19 12.5|+ 5 21.9|+0.7800) 0.5728} 0.0281 t-gor+24 
116 B. Aurigze 5.9 20 33.3;+ 6 39.5,-0.8394| 0.5732 +0.0242 51 
406 B. Tauri 5.6 16 1 18.6/411 13.9 +0.5393 0.5744] 0.0102 13 
136 Tauri 4.6 2 16.4|-11 §0.4'+0.9183)0.5745| 0.0073 H-g0}+34 
154 B. Aun 6.4 3 33-5{-10 36.3/-0.4895| 0.5749 |+0.0035 +16 
415 B. Taun 6.1 5 22.8\— 8 51.2,40.9513/ 0.5751 |-0.0019 +90 37 
123 B. Aurige 6.3 7 3.7\— 6 48.3|-1.1217| 0.5754 |-0.0082 #-29}-6c 
k = Aurigee 4.4 Ir 8.8\— 3 18.6)-1.1808/0.5757| 0.0190 f-36}-6c 
49 Aurigz 5-1 IQ 9.3/+ 4 23.3/+0.0911/0.5757| 0.0428 50-13 
53 Aurigze 5.6 20 25.3/+ 5 36.5'-0.9843/0.5756| 0.04664-16+-61 
54 + &Aurige 5.8 20 54.3/+ 6 4.3)-0.2509/0.5756| 0.0480 + 301-31 
28 Geminorum 5.5 22 §9.5|+ 8 4.6|-1.1126] 0.5754 |-0.0541 f-27}+-61 
47, Geminorum 5.6 17 9 48.0\— 5 31.9|+0.2938) 0.5733| 0.0855 H63- 6 
53 Geminorum 5.9 11 38.4/— 3 4§-7|-0.9661| 0.5728] 0.0908 F-14/-6 
134 B. Geminorum 6.5 12 6.3\- 3 18.8/+0.2493/0.5727| 0.0921 ft 59+-10 
59 Geminorum 5-7 15 9.0\— 0 23.1}-1.0468/ 0.5718] 0.1006 F-201-62 
t Geminorum | 3-9 |+4.42\— 1.3]+27 58.3 15 37-.8\+ O 4.6/-1.2675/0.5716}-0.1020}-48\-€ 
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ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
NOVEMBER. 


At CONJUNCTION IN R. A. ing Par- 
allels. 






Washington] Angie, | y | x | y |N.|S. 
| 


—wenees | ee | ee | 








h m h m ° 

27 5.41 17 19 48.94 4 6.2|-0.7963) 0.5702 |-0.1135 2, 
23 12.21 7 21.7|-0.0512/0.5689} 0.1227 f+-41 -28 

18 610.7- 9 55-5|-0.5953)/0-5657| 0.1410 11|-59 
6 14.4/- 9 52.0:+1.2754|0.5657| 0.1411 g0 +53 

6 31.0}- 9 36.0-0.3294/0.5656| 0.1418 1-26 -44 


Il 33.3+ 444.940.9268] 0.5631 |-0.1544 Hoo +21 


14 25.5|- I 59.00.4560) 0.5616| 0.1614 h19'-53 
17 §0.8|+ 1 18.7|-1.1632/0.5600| 0.1695 F-28'-66 

19 5.0\+ 2 30.2,-1.3127)0.§593| 0.1724 50-66 

19 © 9.7/}+ 7 23.9|+0.4631/0.5565| 0.1838 73; 8 
23 51.81+ 6 15.9|+0.6279 0.5441 |-0.2296 86)- 5 

20 15 39.5'— 2 28.5;-0.0833, 0.5369] 0.2529 40-44 

I 

21 14 41.1— 4 12.4/+1.1218)0.5303| 0.2762 01419 
—82 


9 
22 2 35.7/+ 7 19.0}+0.0369) 0.5289 |-0.2833 46-42 
3 3-8)+ 7 46.2/+0.7627/0.5289| 0.2835 Hoo § 


d 





-63 


n0— 5 
6 39.5|+11 14.9}-0.3154]0.5289| 0.2849 28\-61 
13 37-8 6 0.3/+1.0910/0.5293| 0.2868 oo/+15 


5|-88 


wo yy = 
oR SaBsy BOER WOT AGS me oBP wo x esah auBae 





33 7 58.2a/+11 . . . 51|-37 

9 44- 48)-40 

12 8.5 53|-35 

17 8.7 4\-90 

84 229.0j+ 5 38.2/+1.0754/0.5403| 0.2758 H80l+15 

2 47.3|+ 5 56. 3|-90 

3 20.1|+ 6 27.6)/40.4307/0.5407| 0.2752 H66|-22 

10 19.2 9|-85 

II Oo! 78\- 6 

550 B. Virgini . 14 33-2\— 6 42.3)+0.3055/0.5468] 0.2642 57|-28 

621 B. Virgint . . . 5125 337-5\+ 5 54.4|-1.2527/0.5550| 0.2467 -35/-90 

214 G. 357.01+ 6 13.2|+0.0343/0.5552| 0.2462 1 40|-42 

40 H 6 22.2/+ 8 33.2;-0.5853)]0.5569|-0.2424 H- 8|-82 

43 H 8 18.8)}+10 25.7/+0.8534] 0.5583 |-0.2392 #-72/+ 2 
MOON. 

58 G 29 9 30.1|+ 7 47.1/+0.1842)/ 0.5845 |+0.0283 -26|-34 
Pp 18 §2.2i— 7 13.1|-0.8675] 0.5790|+0.0565 f-27|-90 
t 30 326.6+ 1 1.5|+0.4733/0.5727| 0.0810 -47|-17 

201 B 6 2.5/+ 3 31.4)-1.1414]0.5707| 0.0881 -44|-90 

248 B 12 §§.41+10 8.8}+0.6974|0.5649| 0.1063 }+62|— 5 

h 15 49.8-11 3.3/-1.1892/0.5623| 0.1137 F- 461-90 

308 B 23 22.5|— 3 47.01-1.2406/ 0.5555 |+0.1319 |-49|/-90 
DECEMBER. 

36 B. Capricorni 6.2 |+2.68)+ 0.6|-22 40.8] 1 15 2.8411 20.6!-0.4894 0-5406 10.1652 5\-76 

17. ~+Capricorni 5.8 |+2.741+ 2.0\-21 49.8 22 45.6\— § 12.1|-0.0728) 0.5332 +0.1795 H28\-48 
97 _ Capricorni 4.8 | 2.78} 3.8] 2011.9] 2 7 27.9/+ 3 13.3|-0.2059|/0.5252| 0.1939 23|-56 

27 Capricorni 6.1 | 2.83] 3.9] 2054.3 9 56.7|\+ § 37.4/+1.0438]0.5230| 0.1977 +16 

30 Capricorni 5.4 | 2.81] 5.4{ 18 20.9 14 6.3!+ 9 39.2|-0.8890] 0.5193] 0.2037 FF 12 
y¥ Capricorni 3.8 | 2. 7.4117 3.21 3 1 14.2/— 3 33.2|+0.0518/0.5101| 0.21801 401-41 
6  Capricorni 3.0 |+2.92|+ 7.8|-16 31.2 4 48.7|- O §.1/+0.2578] 0.5074 |+0.2221 4 51|-31 
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39 
42 
45 
6 
58 
213 B. 


78 
81 


82 


316 B. 
337 B. 


20 H!. 


116 B. 


Name. 


Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 


. Aquarii 
. Pisctum 


Piscium 
Piscium 
Piscium 
Piscium 
Piscium 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis 
Arietis (mean) 
Arietis 
Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 


Tauri 
Tauri 
Tauri 


. Tauri 


Tauri 


Tauri 
Tauri 


. Aurige 
. Aurigee 
. Aurigee 
. Tauri 


Auri 
Tauri 


. Aurige 


Aurigee 


. Tauri 


Tue STar’s 


Mag. 


——— 


Ss 
4.4 |+2.96|+10.2:—-14 17.4 


6.2 


5:5 
6.1 


4.9 


OCCULTATIONS, 1913. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 


Red’ns from 





Apparen 
1913.0. J 
943-00 Declina- 
Aa Aé tion. 








or i] , 


2.99| 10.5| 14 37.2 
2.98] 11.3) 1315.8 
3.01] 31.2] 13 44.3 
3.01; 12.9] 11 7.2 


6.4 |+3.02/+12.9|-11 20.9 
6.5 | 3.03/ 14.61 845.8 
3.8 | 3.07] 15.4] 8 2.3 
6.3 | 3.07) 15.6] 7 39.8 


6.4 | 3-10) 16.2 


7 31-4 


6.4 |+3.10/+16.4|— 7 2.2 


5.4 | 3.14] 16.1 


4.4 
5-7 


6.5 | 3.17 18.2, 


8 9.5 
3.15| 17.0) 630.8 
3.18] 17.8] 5 35.7 
4 23.3 


6.4 |+3.22/+18.3—- 5 O.1 
6.5 | 3.22 18.6 4 33.5 


6.0 | 3.28] 21.2 


6.2 
6.1 


O 22.1 
3.54] 24.91+ 6 16.4 
3-55! 25-1| 649.9 


4.6 +3.55/+25.2|+ 7 7.. 


4.4 


3.62| 25.5} 7 25.7 


5.6 | 3.83} 26.7! F1 42.3 
6.4. | 4.07| 27.2! 16 49.5 


6.2 


6.4 |+4.20'+26.6 


19 28.6 


4.23| 27.2 
ae 19.6 


5.7 | 4.30} 26.7} 19 38.9 
5.8 | 4.42] 26.0! 20 19.7 


4.6 | 4.42 


Aooh =O wm 


Lo™ 


A 


A AAAS PATEL MHA A O 
AW nsw © Wu om 


.O |+5.01 
5:3 | 4.97 
6.0 | 5.17 
6.5 | 5.20 


26.0, 21 0.0 
4.62] 24.2] 22 30.7 


+4.70i+24.2 +24 10.8 
4.75| 23.8) 25 3.3 
75| 23-3, 24 1.4 

74 23.2! 23 50.8 

-76| 23.3) 24 34.4 

.76'+23.3/+24 12.1 

.76| 23.2] 24 6.2 

.76| 23.2) 2417.4 

.76] 23.2! 2415.8 

75) 23.1; 23 41.1 

.75 +23.0!+23 50.6 

.76| 22.9} 23 47.7 

4.76} 22.9] 23 52.7 

4.81) 23.0] 25 19.4 

4.94] 21.2] 2615.6 

+20.4.+27 8.9 
20.0) 25 25.8 
17.0) 27 45-4 
15.6] 27 34.8 











+ 














+ 


pr hp Pht HH pH 





6.0 | 5.23] 15.1] 27 55.5 
6.4 |+5.25|+13.7|\+27 52.4 
6.4 | 5.30! 13.4) 28 51.5 
1.8 | 5.30] 13.0] 28 32.3 
6.5 | 5.28] 11.8] 27 36.6 
5-9 | 5-35] 11.5] 29 10.1 
5-6 |+5.32'+10.11+27 §6.7 
(Eph 13] 







Hour 
Washington y | 
Mean Time. Angie | x! 


d h m 


At CONJUNCTION IN R. A. 


h m 


3 15 0.8'+ 9 49.2 40.1415/0.5001 +0.2324 


18 12.6-11 4.5|+1.251610.4981| 0.2353 
20 34.4|— 8 46.7/+0.3228!0.4966! 0.2373 
21 45.5;— 7 37-6|+1.1261|0.4959| 0.2382 
Oj- I 26.8|-0.2173 0.4923| 0.2430 


O}- O 53.7/+0.171 2) 0.4920 +0.2434 
10 58.8/+ 5 13.6|-1.1276| 0.4889] 0.2474 
16 19.1|+10 25.3'-0.§977| 0.4867| 0.2504 
17 25.1|/+11 29.5|-0.7362, 0.4862; 0.2509 
21 15.8)|- 8 46.0;+0.0786 0.4848) 0.2527 


21 54.9/- 8 8.0|-0.2942 0.4846 |+0.2530 
23 23.1|— 6 42.2'+1.3167/0.4841/} 0.2536 
I 37.4'+0.8288) 0.4826) 0.2556 
I 11.51+0.5546/0.4819/ 0.2565 
1 40.3,-0.0524 0.4818] 0.2566 
13 18.2|+ 6 §0.9|+1.3943 0.4808 +0.2580 
14 26.9|+ 7 57.8:+1.1989! 0.4806] 0.2582 
2 58.5|+0.0421/}0.4796| 0.2598 
2 21.6/40.474110.4848 0.2545 
2 50.8 ~0.0161' 0.4850 0.2543 


10 42.8/+ 3 3.8'-0.2763! 0.4851 '+0.2542 
18 43.4|+10 53.4|+1.403110.4882| 0.2506 
13 23.9\+ 5 1.0,+1.265310.4979| 0.2382 

617.7|- 2 34.7'-0.4513 O 5095| 0.2218 
17 0.4|+ 7 48.7|-1.035% 0.5179| 0.2084 
17 10.0/+ 7 58.0'+1.3379 0.5180!+0.2082 
22 47.1|-10 35.4:-0.0401 0.5226) 0.2003 





















10 6 21.2/— 3 15.7|+0.6940/0.5291| 0.1884 


11 


12 


13 


6 53-5|— 2 44.4'+0.067 2] 0.5296] 0.1875 
20 29.1|+10 244/+0.8187) 0.5414] 0.1628 
23, I1.0/-10 59.3'-0.5450 0.5439 |+0.1574 

2 1.1|- 8 15.1~-1.0473/0.5463} 0.1516 

3 50.0\— 6 29.91+0.3336)0.5479| 0.1477 

352.H- 6 27.9 +0.5277 0.5479 0.1476 

359.1\- 6 21.0,-0.2352 0.5480| 0.1474 

4 0.6/— 6.19.6 10.1679 0.5480|+0.1473 

417.3\- 6 3.5/+0.3145/ 0.5482 0.1467 

419.3|\- 6 1.6/+0.1186,0.5483| 0.1467 

4 23.0\- § 58.0/+0.1 562|0.5483 0.1465 

431.0\- § 50.3;+0.7972/ 0.5484 0.1463 


5 1.7\— § 20.7|+0.7012| 0.5489 |+0.1451 
5 46.4\- 4 37-6'+0.8607/0.5495| 0.1435 
5 46.9|— 4 37-1/+0.7725|0.5495| 0.1435 
615.6\— 4 9.4|-O.7104) 0.5500] 0.1424 
15 12.0|}+ 4 28.1;-0.§275/0.§573} 0.1219 
19 15.9|+ 8 23.2|-0.9989' 0.5605 |+0.1120 
20 14.4|+ 9 19.5'+0.9414| 0.5612] 0.1095 
8 50.2/— 2 32.5|-0.3609/0.5701| 0.0764 
13 42.0|\+ 2 8.2/+0.1663/0.5729| 0.0628 
15 46.7|+ 4 8.1|-0.0755/0.5740) 0.0569 
20 20.2/+ 8 31.1|+0.2086) 0.5763 |+0.0437 
21 17.01+ 9 25.7|-O0.7902|0.5767} 0.0409 
22 27.6/+10 33.6|/—0.4063]0.5773| 0.0375 
2 20.7|- 9 42.4|+0.6955/ 0.5788] 0.0260 
3 40.1|- 8 26.1|-0.9141/ 0.5793] 0.0220 


8 20.4!— 3 56.7/+0.44251 0.5807 1+0.0079 








eo |e 

47-37 
75H 
S7{-27 
76+19 
30\-5® 
50-35 


12'-82 
5-99 
47 —40 
28\-6o 
821+ 35 
83-1 
76-16 
10-86 
85 +44 
85.+23 
46-42 
72-19 
43 —44 
30-58 
00 +§0 
+Qo +34 
+20 —-62 
14-7! 
00 +50 
42-36 
OO + 3 
48 -29 
GO +13 
14-58 
18'-65 
65 -II 
79— 1 
31-40 
54-20 
03-12 
51-22 
53-20 
go'+i4 
e@ +} $ 
QO +18 
OO +13 
15-54 
161-63 
9O'+27 
+24/-40 
54-11 
“8 
S77 
2,61 
21-40 
90'+20 
11 61 


74+ 8 


Name. 
136 Tauri 
154 B. Auri 
415 B. T aun 
183 B. Aurnge 
49 Aurigz 
53 Aurigee 
54 Auri 
28 Geminorum 
47 Geminorum 
53 Geminorum 
134 B. Geminorum 
59 Geminorum 
v Geminorum 
MARS 
c Geminorum 
K Geminorum 
ao Cancri 
5 B. Cancri 
4  Cancri 
35 B. Cancri 
A Cancri 
Y Cancri 
8 Leonis 
34 Leonis 
37 Leonis 
45 Leonis 
p Leonis 
56 Leonis 
c Leonis 
ZX Leonis 
80 Leonis 
83 Leonis 
t Leonis 
8&9 Leonis 
9 B. Virginis 
27 B. Virginis 
31 B. Virginis 
162 B. Virginis 
200 B. Virginis 
FJ  Virginis 
319 B. Virginis 
y Virginis 
49 Virginis 
g Virginis 
50 Virginis 
a  Virginis 
t  Virginis 
550 B. Virginis 
214 G. Virginis 
40 H. Virginis 
43 H. Virginis 
231 G. Virginis 
236 G. Virginis 
9 G. Libre 
17 G. Libree 
18 G. Libre 


OCCULTATIONS, 1918. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 


THe Star's 





Red’ns from 


1913.0. 
_ 1913-8" TD eclina- 
da | Aé | tion. 











I 
Ss | on ° id 


4.6 '+5.30+ 9.8427 35.7 13 9 17.0/- 


4 3 28 55.9 
27 34-3 

ra 29 31.3 

5-1 5.34] 4.3) 28 5.5 
5.6 +§.38+ 3.8429 3.6 
5:8 5-35] 3.7| 28 20.5 
55 5.38 + 2-9) 29 3.6 
5.6! 5.25'- 0.5] 27 0.0 
5.9 | 5.29] Lt 28 3.0 
6.5 +5.24i— 1.3,+26 50.8 


6.4 | 5-37 
6.1 | 5.31 
6.3 | 5.40 









5-9 5.05) 6.7 25 37.8 
6.4 4.98| 6.4] 23 49.3 
6.2 5.04, 6.7] 25 19.7 
oe 4.91| 7.9} 23 23.9 

9 |+4.92,~ 8.9|+24 17.7 

47/472 11.1] 21 46.7 
ae 429 15.6) 16 49.4 
6.4 | 4.01) 18.0] 13 46.8 
5-5, 3-99 18.5) 14 9.4 
5.8 +3.84-18.1 +10 12,1 


6.3 
6.0 


°3 


nN) 
oO 
I 
ond 
Oo ON 
Q0 
a 
00 
> 


2.92; 19.7 
+2. 88"-19.9)- 5 49-9 
| 2.83; 18.9) 9 4.3 
2.77| 18.7] 10 16.8 

56) 27 19.4) 8 31.4 
b2 2.76, 18.9] 952.2 
1.2 |+2.70/-18.9|—-10 42.8 
5.7 | 2.68! 18.4) 12 15.6 
6.0 | 2.66] 18.3] 12 46.4 
6.5 | 2.56) 17.5) 15 55-5 
5.1; 2.54) 17-5] 15 53-8 
5.5 |+2.53|-16.9|-17 48.0 
6.4; 2.53} 16.7) 1811.2 
5-7 | 2.52} 16.8] 18 19.1 
6.5 | 2.49) 16.2} 20 3.7 
6.4 | 2.46 16.0) 20 48.7 


6.1 |+2.46'-15.9|-20 57.9 








{Eph 13] 


apparent 


Washington 
Mean Time. Ang, l 


d 


14 


15 


16 
17 


18 


19 


20 


21 


AT CONJUNCTION IN R. A, 








Y | x’ 
| 
h mi 
3. 2.3/+0.8162) 0.5809 /+0.005 1 
10 32. 8i- I 49.5!-0.5828) 0.5812 |+0.0012 
12 20.0|— 0 6.5|+0.8418] 0.§816|-0.0042 
14 25.6'+ 1 54.2/-1.2188/0.5820| 0.0106 
I51.0-11 7'5y-0.0420| 0.5820 0.0456 


3 §.6- 9 55.9'-1.1110:0.5825 |-0.0494 
3 34.0!— 9 28.6/-0. 3849] 0.5825} 0.0508 
§ 36.8\— 7 30.6|/-1.2439 
16 13.1/+ 2 40.7/+0.1272 
18 1.4/+ 4 24.8|-1.1259]/0.5797]| 0.0940 
18 28.8)+ 4 51 0 40.0782 0.5795 |-0.0953 
21 28.1}+ 7 43.4) —1.2135|0.5785| 0.1039 
2 3.0/-IT 52.40.9750 0.5767; 0.1168 
4 48.6|- 9 13.1 ey 0190] 0.5885 | 0.1287 
5 22.6}- 8 40.4,-0.2428 0.5753] 0.1260 
5 32.0\— 8 31. gi. 1682] 0.5752 |-0.1264 
12 14.0/— 2 4. 8-0. 7969| 0.5719} 0.1443 
I2Z217.7|— 2 1.2+1.0598/0.5719| 0.1445 
I2 34.0— 1 45.5 -0.5336|0.§717| 0.1452 
17 31. sit 3 0.8 +0.7039|0.5690| 0.1578 
20 21. T+ 5 44.0—-0.6750) 0.5674|-0.1648 
§ 57-1,- 9 1.3'+0.2207]0. 5615 0.1870 
5 25. 7'-10 22.8 +0. 3492/0; 5466] 0.2318 
21 10. 4+ 4 49.8 -0.3786/ 0.5377 | 0.2539 
23 30.3,+ 7 5.0- 1.3578) 0.5366] 0.2567 


4 38.2/-11 57.3.+1.3379| 0.5342 0.2622 
7 3.4\- 9 36.9,+1.1696|0.5331| 0.2646 
18 2.7:-+ I 0.9 +1.3538/0.5290| 0.2737 
20 17. 84 3 11.6 +0.8178/ 0.5283} 0.2752 
22 20.6+ 5 10.5 ~ 1.0037 0.5277 | 0.2765 


8 20.2/- 9 9.0,-0.2717/0.5256),-0.2812 
8 48. 7 8 41.5 +0.4588/0.5256| 0.2813 
9 20. 8- 8 10.4'+0.4622/0.§255| 0.2815 
12 27.3\- 5 9.9!-0.6252/0.5251| 0.2825 
19 32.2|+ I 41.6,+0.7955|0.5247| 0.2837 
O 22, G+ + 6 22. 7- 1.4393] 0.5248 '-0.2839 
I 19. G+ 717. 9 +0. 6184] 0.5248 0.2838 
14 14.4/— 4 12.0-0.1451/0.5265| 0.2813 
16 3b 2 26.8 —-0.2092/0.5269| 0.2806 
18 30.5-0 4. 2-0. 1076}0.5275| 0.2796 


23 380+ 4 53-5;-1.0546|0.5290 -0.2770 
2 50.6 + 7 59.841. 3426 0.5301 0.2750 
9 12.7,- 9 50.6,+0.8304 0.5326' 0.2704 
9 31-4.— 9 32 4,-1.0342/0.5327| 0.2701 

10 §.1/- 8 59.8/+0.1792| 0.5330] 0.2696 

17 15.6— 2 3. zl-o. 8794) 0.5364 '~0.2630 

17 57.6\— 1 23.0/+0.5055 0.5367) 0.2623 

21 36.7,+ 2 8.8/+0.0753/0.5386! 0.2583 

II 23. 2 8 32.8/—-0. 1690) O. 5468! 0.2403 

13 52.6-- 6 8.6|-0.7913 0.5484, 0.2365 

15 52.5|- 4 12.9/+0.6721/ 0.5497 0.2333 

16 36.0\|— 3 31.0/+0.8954]0.5502 0.232! 

17 17.6/— 2 50.9/+0.8689] 0. 5506! 0.2310 
0 19.6/+ 3 56.2|+1.0601/0.5554| 0.2187 
§ 11.0}+ 8 37.1|+0.78281 0.5587| 0.2094 








hm 








0.5802] 0.0887 




















5 37-61+ 9 2.7/+0.845910.5591 '-0.2086 


0.5823] 0.0570] 


603 




















604 OCCULTATIONS, 1913. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 


Lixsmit- 
ing Par- 
allels. 


THs STAR’'s 


At CONJUNCTION IN R. A. 





Washington Angie, 
Meau Time. H 





ecm ee eer, cece fc ff | 











ars & ab aw 


x 64h 
os] 


RES 


Ortn 


t 


42 
6 


58 


213 B. 


Dinh f 


. Capricorni 


Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Capricorni 
Aquarii 
Aquarii 
Aquarii 
Aquarii 


Aquarii 





+2.52|-17.5|-21 1.7] 28 9 5§5.2/-10 49.11+0.0346) 0.5621 |-0.1998 


2.44| 15.5) 21 41.9 
2.42] 15.2] 22 4.9 
2.41} 14.5] 24 11.9 
2.40} 14.7] 22 51.5 
+2.39|-14.6,-22 52.2 
2.40) 14.5| 23 32.4 
2.40] 13.8] 25 29.5 
2.40] 13.81 25 4.3 
2.39) 14.0] 24 16.7 
+2.38\-14.1,-23 43.4 
2.39] 13.8] 24 59.4 
2.40) 13.6] 26 0.8 
2.39) 13.8] 24 35.1 








24 043.2/+ 3 25.8/+0.55 


13 43.6|— 7 9.1|-0.0291/0.5646| 0.1916 
17 §1.5|— 3 10.5|-0.4101/0.5675; 0.1823 
0.5719| 0.1658 
2 37.8\+ § 16.0-1.127810.5731| O.1611 


3.15.7|\+ 5 §2.4|-1.2161' 0.5735 |-0.1594 
3 37-7|+ © 13-6)-0.5902|0.5737| 0.1585 
7 55-2/+10 21.2 +0.7478 0.5763 0.1474 
8 59.0'+11 22.6/+0.1635'0.5769| 0.1445 
9 6.5|+11 29.8|-0.6660! 0.5769] 0.1442 


Q 7-7|+I1 30.9|-1.2371| 0.5769 |-0.1442 
Q 24.2|+11 46.7/+0.0197/0.5771| 0.1434 
9 43-7|-11 54-5|+1.0204!0.5773| 0.1426 
10 §8.7/-10 42.4|-0.6181/0.5779| 0.1392 













2.40} 13.6) 25 §2.1 II 4.2|-10 37.1|+0.6827/0.5780} 0.1389 

+2.39|-13.5|-25 37-6 12 52.1/- 8 §3.4|+0.1908' 0.5790 —0.1340 

2.39} 13-7| 24 29.4 13 6.5\— 8 39.5|-1.0049/0.5791| 0.1334 

2.41} 13.2] 26 5.9 14.45.4\— 7 4-6/+0.4245|0.5799| 0.1288 

2.39) 13-2] 25 15.6 17 27.2|— 4 29.1|-0.7709| 0.5813} 0.1212 

2.38/-13.0] 25 23.3 19 §6.3\- 2 §.8/-0.9324'0.5824 —O.1141 
NEW | MOON. 


+2.61\+ 1.0/—-22 40.8 
2.63, 2.2) 21 49.8 
2.62) 3.6) 19 22.3 

+2.65,+ 3.7|-20 I1.9 
2.69] 3.9] 2054.3 
2.65| 5.1] 18 20.9 
2.65] 5.2! 17 49.6 
2.71, 6.8) 17 3.2 

+2.67|+ 7.6/-15 8.8 
2.73| 7.2] 1631.2 
2.74] 9.2] 1417.4 
2.76] 10.2) 1315.8 
2.77| 11.7| Il 7.2 

+2.78/+11.7|-11 20.9 

+2.79'+13.2!— 8 45.8 


(Eph 13] 


80 


81 





O 23.0'— I 31.2|-0.2887) 0.5442 |+0.1684 

8 1.8+ 5 52.1;+0.1444| 0.5372 0.1827 
14 22.5|-11 59-6,~—1.3031/0.5313} 0.1935 
16 39-3 9 47.3|+0.0309/ 0.5293 |+0.197 1 
19 6.6:-— 7 24.7|+1.2813/0.5271| 0.2009 
23 13.6 3 25.5|-0.6357|0.5235| 0.2070 
23 22.9- 3 16.5|-1.1678] 0.5233] 0.2072 
10 14.6 (+ 7 1§.1|+0.3232/0.5142] 0.2212 
12 16.0+ 9 12.8|-1.2965| 0.5126]+0.2236 
13 46.8'+10 40.9/+0.5350|0.5114| 0.2253 
23 52.6\— 3 31.2/40.4365|0.5039| 0.2354 

5 22.8+ I 49.6/+0.6256!0.5002} 0.2401 
12 51.1'+ 9 5.2/+0.0980] 0.4956] 0.2456 


13 24.8'+ 9 38.0/+0.4857| 0.4952 |+0.2460 
19 39.3.— 8 17.9!-0.8009! 0.4918 1+0.2497 


48 
28 
id +17 
360-34 


—20 


16-61 
39\-36 
45,-90 
35/42 
Ot) +38 

3-88 
31)/-90 


27 
41 
67 '—16 


03,—22 
5\-12 
45-39 
68/—19 
I~oo 


Date. 


Jan. 2 


Feb. 11 


Mar. 3 


Apr. 12 


May 14 
June 12 


24 
July 13 


17 


OCCULTATIONS, 1918. 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1913. 


Tar Srar’s 


Name. Mag. 


42 Libre 
406 B. Tauri 
49 Aurige 
c Geminorum 
4 Cancri 


Nom HNO 


34 Leonis 
Leonis 
Virginis 

319 B. Virginis 
x Piscium 


27 Arietis t 
38 B. Aurige 
47 B. Auri 
354 B. Tauri 
A Cancri 


89 Leonis 
162 B. Virginis 
g Virginis 
47 G. Libre 
48 B. Scorpii 


DA AADADA KAYE A RAM 


Pan 
OeHAKY OChROGAh AH OYA 


56 B. Capricorni Tf 
47 Arietis 
28 Tauri 
o Cancri 
4 Cancri 


no 
ode 


ww wv 


34 Leonis 

319 B. Virginis 
49 Aurigz 
89 Leonis 

162 B. Virginis 


DAA AN ANN 
Bs Go 


g Virginis 

47 G. Fibre 

48 B. Scorpii 

65 B. Scorpii 
183 B. Sagittarii 


NO = A 


182 B. Aquarii 
ZX Leonis 
S Virginis 
550 B. Virginis f 
C.D.~28°14268t 


ARAP AH ADAP AN 


OnMmMnaGw® AO On~IN 


z Capricorni 
27 Capricorni 
152 B. Capricorni 
317 B. Aquarit 
# Scorpli 


SANA 


o Sagittarii 4.8 


IMMERSION. 


Washington 


ed ee el 


5 46 


9 22 
2 44 
5 359 
Il 17 


3 45 


14 18 
1S 25 
7 $3 
13 16 
14 10 


15 34 
6 8 
5 oO 
9 15 
9 42 


15 28 
Il 4 
8 22 
15 15 
16 28 


8 rr 
12 32 
Il 44 
1417 
15 25 


18 49 
8 26 
13 29 
17 53 
13 17 


20 46 
22 26 
17 11 
19 18 
16 26 


19 56 


13 34 
5 52 


16 11 
17 14 
8 52 
14 54 
15 44 


16 48 
6 48 
5 36 


9 35 
10 2 


15 39 
Il 4 
7.0 
13 32 
14 41 


6 21 
10 34 
9 42 
12 14 
13 10 


16 18 
4 58 
8 6 
12 26 
7 3% 


14 47 
16 26 


Ir 8 
13 6 
9 I 


12 14 


Angle 

from— 
North! Ver- 
Point.] tex. 
74 | 119 
99 | 39 
6| 60 
Or | 143 
88 | 41 
174 | 123 
118 |] 102 
IOI | 151 
125 | 156 
40 | 347 
86 | 36 
42 | 103 
17 | 334 
31 | 336 
108 | 166 
118 | 76 
20§ | 165 
129 | 180 
99 | 121 
52 | 74 
73 | 122 
46 | 351 
135} 9! 
65 17 
113} 59 
132} 78 
71 | 96 
142 | 83 
100 | $3 
165 | 118 
113 | 162 
108 | 139 
105 } 149 
96 | 118 
120 | 160 
27 | 68 
128 | 170 
1§0 | 134 
112 | 65 
52 | 101 
108 | 112 
357 | 339 
S| 52 
4; 50 
105 | 98 
114 | 113 


EMERSION. 


Washington 


14 29 
14 46 


16 46 
7 16 
5 39 
10 4 
10 54 


16 19 
II 40 
9 22 
16 11 
17 14 


9 9 
13 43 
12 48 
15 33 
16 34 


19 56 
9 41 
14 40 
18 56 
14 2 


21 42 
237 
17 43 
20 I 


17 51 
20 55 


13 


Angie 
from— 





235 

28 
180 
276 
210 


Oo 


333 
343 
318 
269 


306 
333 
258 
247 

10 


178 
271 
357 
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264 
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53 
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Nots.—The angles of position are counted from the north point and vertex of the Moon's limb, toward the east. 
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Bmersion below the horizon of Washington. 
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Date. 


July 21 


Aug. 8 


Sept. 11 


Oct. 5 


Nov. 8 


13 


21 





Norg.—The angles of position are counted from the north point and vertex of the Moon’s limb, toward the east. 





h Aquarii 
16 Tauri 
17 Tauri 


107 B. Aurige 
17 G. Libre 


18 G. Libre 
337 B. Aquarii 
342 B. Aquarii 


# Piscium 


OCCULTATIONS, 1913. 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1913. 


Tue Star's 





Tt 


Tt 


134 B. Geminorum 


27 Capricorni 


152 B. Capricorni 


317 B. Aquarit 


47 Arietis 
” Tauri 


27 Tauri 
28 Tauri 
4 Cancri 


W Sagitt. (var.) 
a Sagittarii 


h Aquarii 
@ Aquarii 


t 


é Arietis (mean) 


16 Tauri 
g Tauri 


20 Tauri 
21 Tauri 
22 Tauri 
49 Aurigz 
54 Aurige 


c Geminorum 


80 Leonis 


342 B. Aquarii 
354 B. Tauri 


47 Geminorum 


134 B. Geminorum 


34 Leonis 

@ Aquarii 
96 Aquarii 
60 Piscium 
62 Piscium 
47 Arietis 
23 Tauri 

» Tauri 
27 Tauri 


28 Tauri 


38 B. Aurige 
406 B. Tauri 
35 B. Cancri 


i Virginis 
42 Aquarii 
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21 49 | 13 20] 105 | 150] 22 34114 4] 234, 284 
17 4] 757|120| 90% 18 I9| 9 11 | 284 | 243 
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I9 32 | 9 44 2| 47420 14 | 10 26 | 291 | 333 
18 26! 827] 68] 117} 19 20| 9 21 | 236 | 288 
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23 48 | 12 26| 62 29] 9 59; 13 36 | 231 ; 189 
18 48 | 7 22] §2| 88] 2012, 8 46] 250| 271 
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Immersion below the horizon of Washington. 
Emersion below the horizon of Washington. 


[Eph rs] 














ce ee eee 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


June 


11 
16 
21 


26 
31 


on 


10 


17 
22 


27 


TI 


21 
26 


11 
16 
21 
26 


31 

5 
10 
TS 
20 


25 
30 


+ 1.90 
— 0.54 
2.96 
5:33 
7-63 


— 9.85 
11.97 
13.98 
15.86 
17.61 


—19.22 
20.68 
21.98 
23.13 
24.11 


— 24.93 
25-57 
26.04 
26.33 
26.44 


— 26.36 
26.11 
25.67 
25.05 
24.24 


— 23-25 
22.08 
20.75 
19.26 
17.61 


— 15.82 
13.90 
11.88 
9-77 
7-58 


— $35 
— 3.08 


—3.19 
3-76 
4.29 
4-79 
5.26 


— 5.68 
6.06 
6.38 
6.66 
6.89 


— 7.06 
7.18 
7-24 
7°25 
7.20 


— 7-09 
6.93 
6.72 


6.47 
6.16 


—5.81 
5-42 
4.99 
4-53 
4.03 


—3-51 
2.96 
2.40 
1.82 
1.22 


—0.62 
—0.02 
+0.58 
1.18 
1.77 


+ 2.35 
+ 2.91 


SUN, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE SUN. 
FOR WASHINGTON MEAN NOON. 


3-37 
297-53 
231.69 
165.85 
100.02 


34-19 
328.26 
262.52 
196.69 
130.85 


65.00 
359-15 
293-29 
227.42 
161.53 


95-62 
29.70 
323.76 
257.80 
191.82 


125.82 

59.80 
353-76 
287.70 
221.62 


155-53 
89.41 
23-29 

317-15 

259.99 


184.83 
118.65 

52-47 
346.29 
280.11 


213.92 
147.74 


Date. 


July 


Aug. 


Sept. 


Nov. 


Dec. 


— 


N) 
10 
15 
20 


25 


30 
4 
9 

14 

19 


24 
29 
3 
8 


13 


18 
23 
28 


3 
8 


13 
18 
23 
28 

2 


7 
12 
17 
22 
27 


2 


7 
12 
17 
22 


27 
32 


| 


! 
| 
| 


——— 


P 


0 


— 0.79 
+ 1.48 
3-73 
5-93 
8.08 


+10.15 
12.14 
14.03 
15.82 
17-49 


+ 19.04 
20.46 
21.75 
22.89 
23.88 


+ 24.72 
25.40 
25.92 
26.26 
26.42 


+ 26.40 
26.20 
25.80 
25.21 
24.42 


+ 23.43 
22.25 
20.88 
19.32 
17-59 


+15.69 
13.65 
11.48 
9.21 
6.86 


+ 4.46 
+ 2.02 


+3.45_ 


3-97 
4.46 
4.92 
5°34 


+5.73 
6.08 
6.39 
6.66 
6.87 


+7.04 
7.16 
7+23 
7-25 
7.21 


+7.12 
6.98 
6.79 


6.55 
6.26 


+5.92 
5-54 
5.11 
4.64 
4.14 


+3-60 
3-04 
2.45 
1.84 
1.22 


+0.58 
—0.06 
0.70 
1.33 
1.96 


—2.57 
— 3.16 
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81.56 
15:39 
309.22 
243-07 
176.92 


110.78 

44.66 
338-55 
272.45 
206.37 


140.30 
74-24 
8.19 
302.16 


236.14 


170.13 
104.14 

38.15 
332.18 
266.21 


200.25 
134.30 
68.36 
2.42 
296.49 


230.56 
164.64 
98.73 
32.83 
326.93 


261.03 
195-15 
129.27 

63.39 
357°53 


291.67 
225.82 


ae ee 


In the above table, P is the position-angle of the axis , above table, P is the position-angle of the axis of rotati rotation measured eastward from 
the north point of the disk, while L, and B, are the heliographic longitudes and latitudes, respec- 
tively, of the center of the disk. The longitudes are reckoned from the Solar Meridian which 
passed through the ascending node of the Sun’s equator on the ecliptic, on Jan. 1, 1854, Green- 
wich Mean Noon. 


(Eph 13) 
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Date. 


Jan. 


Feb. 
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MOON, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Earth’s 
Selenographic— 


Physical Libration. 


0.00 
0.00 
-—-0.01 
0.01 
0.01 


-—0.01 
0.01 
0.0! 
0.01 
0.01 


—0O.0!I 
—-O.01 


(Eph 13] 


The Sun’s 
Selenographic— 


1.34 
1.33 
1.31 
.29 
28 
.26 
25 
24 
23 
.22 
21 
.20 
19 
18 
16 
14 
13 
II 
—1.09 

1.07 

1.04 

1.02 

1.00 


—0.97 
—-0.94 
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Date. 


Feb. 


Mar. 
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FOR WASHINGTON MEAN MIDNIGHT. ) 


609 


A a ee eee ee 


3 
1913-39 


The Earth’s 
Selenographic— 
Long. Lat 
— 6.75 — 6.70 
5.38 6.49 
3.62 5.84 
—1.61 4.77 
+0.50 3:35 
+2.53 — 1.69 
4.29 +0.06 
5-72 1.77 
6.73 3-33 
7-39 4.65 
+7.45 +5.66 
7.22 6.36 
6.66 6.74 
5.84 6.79 
4.80 6.53 
+3.61 +6.00 
2.31 5.21 
+0.95 4.20 
—0.44 _ 3.01 
1.81 1.69 
— 3.13 +0.29 
4-35 —1.13 
5.44 2.52 
6.35 3.82 
7-03 4-95 
— 7.42 — 5.86 
- 7.48 " 6.49 
7.16 . 6.79 
, 9.45 6.70 
5.35 ! 6.21 
— 3.91 — 5.31 
2.21 4.03 
—0.36 2.46 
+1.51 —O.71 
3.26 + 1.07 
+4.77 +2.75 
5:93 4.22 
6.68 5-39 
7.00 6.23 
6.91 6.71 
+6.44 +6.85 
5.64 6.66 
4.59 6.18 
3-36 5-44 
2.00 4.48 
+0.61 +3-33 
—0.77 +2.03 


Physical Libration. 
Long. Lat. 
° ° 
—0O.O1 +0.02 
0.01 0.02 
0.01 , 0,02 
0.01 0.02 
0.01 0.02 
—0O.O1 +0.02 
—-0.01 0.02 
_ 0.00 0.02 
0.00 0.02 
0.00 0.02 
0.00 +0.02 
0.00 0.02 
0.00 0.02 
0.00 0.02 
0.00 0.02 
—0O.01 +0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 
} 0.01 0.02 
—O.01 +0.02 
0.01 0.02 
0.01 0.02 
"0.01 0.02 
. 0.02 0.02 
"—0.02 +0.02 
"0.02 0.02 
0.02 0.02 
0.02 0.02 
0.02 0.02 
—0O.01 +0.02 
' 9.01 0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 
—O.O01 +0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 
—O.01 +0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 
O.O1 0.02 
—O.OI +0.02 
—0O.O1 +0.02 
[Eph 13] 


The Sun’s 
Selenographic— 
Colong Lat. 
42.83 —0.94 
54.98 0.91 
67.12 0.88 
79.25 0.85 
91.39 0.82 
103.52 —0.79 
115.66 0.76 
127.81 0.73 
139.96 0.70 
152.11 0.67 
164.27 —0.65 
176.44 0.63 
188.62 |, 0.61 
200.80 0.59 
212.99 0.57 
225.18 —0.55 
237.38 0.53 
249.58 0.52 
261.79 0.50 
274.00 0.47 
286.20 —0.45 
298.41 0.43 
310.62 0.40 
322.82 0.38 
335-01 0.35 
347-21 —0.32 
359-39 0.29 
11.87 ,0.26 
23-74 0.23 
35-91 0.20 
48.07 —0.16 
60.23 0.13 
72.38 0.09 
84.54 0.05 
96.69 —0.01 
108.84 +0.02 
121.00 0.06 
133.16 0.09 
145-33 0.12 
157-50 0.14 
169.68 +0.17 
181.87 0.19 
194.07 0.21 
206.27 0.23 
218.48 0.25 
230.69 +0.27 
242.91 +0.29 


610 MOON, 19138. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Earth’s Physical Libration. The Sun's 


Date. Selenographic— Selenographic— c 
Long Lat Long Lat. Colong Lat. 
° ° ° o ° oe ] 
Apr. I +2.00 +4.48 —0.01 +0.02 218.48 +0.25 341.91 
2 +0.61 3-33 0.01 0.02 230.69 0.27 339.85 
3 —0.77 2.03 0.01 0.02 242.91 0.29 338.59 
4 2.08 +0.64 0.01 0.02 255.13 0.31 338.10 
5 3.26 —0.80 0.01 0.02 267.35 0.33 338.38 
6 — 4.29 —2.21 —0.02 +0.02 279.57 +0.35 339-46 
7 5.13 3-54 0.02 0.02 291.80 0.37 341.40 
8 5.76 4.71 0.02 0.02 304.02 0.40 344.28 
9 6.14 5.67 0.02 0.02 316.24 0.42 348.15 
10 6.28 6.36 0.02 0.02 328.45 0.44 352.93 
11 —6.17 —6.73 —0.02 +0.02 340.66 +0.47 358.40 
12 5.79 6.73 0.02 0.02 352.87 0.50 4.14 
13 5.14 6.34 0.02 0.02 5.07 0.53 9.60 
14 4.25 5.58 0.02 0.02 17.26 0.56 14.32 
15 3-13 4.45 0.01 0.02 29.44 0.59 17.98 
16 —1.82 — 3.02 —0.01 +-0.02 41.62 -+0.62 20.45 
17 —0.38 —1.38 0.01 0.02 53-80 0.66 21.73 
18 +1.12 +0.35 0.01 0.02 65.97 0.69 21.84 
19 2.57 2.05 0.01 0.02 78.14 0.73 20.80 
20 3.88 3-61 0.01 0.02 90.31 0.76 18.59 
21 +4.95 +4.91 —0.01 -++-0.02 102.48 -+0.79 15.23 
22 5.70 5.89 —0.01 0.02 114.65 0.82 10.83 
23 6.08 6.50 0.00 0.02 126.83 0.85 5.67 
24 6.06 6.76 0.00 0.02 139.0% 0.87 0.16 
25 §.65 6.67 —0O.01 0.02 151.20 0.89 354-79 
26 +4.91 +6.26 —0.01 -+0.02 163.39 +0.91 349.96 
27 3.88 5.58 0.01 0.02 175-59 0.93 345-9! 
28 2.65 4.67 0.01 0.02 187.80 0.95 342.73 
29 +1.29 3-57 0.01 0.02 200.01 0.96 340.41 
30 —0.10 2.32 0.01 0.02 212.23 0.97 338.91 
May I —~1.45 +0.97 —0.01 +0.02 224.46 +0.99 338.18 
2 2.68 —0.44 0.01 0.02 236.68 1.00 338.21 
3 3.72 1.85 0.01 0.02 248.92 1.01 339-03 
4 4.53 3-19 0.01 0.02 261.16 1.03 340.72 
5 5.08 4.40 0.01 0.02 273.39 1.04 343-35 
6 — 5.35 —5.41 —0.01 +0.02 285.63 +1.06 346.99 
7 5-35 6.15 0.01 0.02 297.87 1.07 351.62 
8 5.10 6.57 0.01 0.01 310.11 1.09 357.03 
9 4.65 6.63 0.01 0.01 322.34 1.10 2.80 
10 4.02 6.31 0.01 0.01 334-57 1.12 8.38 
II — 3.26 —5.61 —o.O1 +0.01 346.79 +1.14 13.27 
12 | 2.40 4.57 0.01 0.01 359.00 1.16 17-15 
13 1.44 3.25 0.01 0.01 11.21 1.19 19.88 
14 | —0.43 1.72 0.01 0.02 23-42 1.21 21.46 
15 | +0.62 —0.08 0.01 0.02 35-61 1.23 21.93 
16 +1.69 +1.57 —0O.OI +0.02 47.80 +1.26 21.31 
17 | +2.72 +3.12 0.00 +0.02 59-99 | +1.28 |; 19.58 
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The Earth’s The Sun’s 


Physical Libration. 


Selenographic— Selenographic— 
Date _ C 
Long Lat. Long Lat Colong. Lat 

May 17 +2.72 + 3.12 0.00 +0.02 59-99 4+-1.28 19.58 
18 3.66 4.46 0.00 0.02 72.17 1.31 16.70 
19 4.43 5.51 0.00 0.02 84.35 1.33 12.72 
20 4.96 6.23 0.00 0.02 96.54 1.35 7.82 
21 5.20 6.58 0.00 0.02 108.72 1.37 2.36 
22 +5.11 +6.58 0.00 +0.02 120.91 +1.38 356.83 
23 4.67 6.26 0.00 0.02 133.10 1.40 351.69 
24 3.91 5-64 0.00 0.02 145.30 1.41 347.28 
25 2.88 4.78 0.00 0.02 157.50 1.42 343-75 
26 1.64 3-72 0.00 0.02 169.71 1.42 341.12 
27 +0.28 +2.51 0.00 +0.02 181.93 +1.43 339-34 
28 —I.11 +1.19 —0.01 0.01 194.15 1.43 338.35 
29 2.43 —0.18 0.01 0.01 206.38 1.44 338.11 
30 3-60 1.56 0.01 0.01 218.61 1.44 338.65 
31 4.53 2.89 0.01 0.01 230.85 1.44 340.02 
June I —5.16 —4.11 —0.01 +0.01 243.09 +1.44 342.31 
2 5.45 5.15 0.01 0.01 255.34 1.45 345.62 
3 5-39 5.94 0.01 0.01 267.58 1.45 349-99 
4 5.00 6.42 0.01 0.01 279.83 1.45 355-28 
5 4.32 6.54 0.01 0.01 292.08 1.46 1.11 
6 — 3.44 —6.27 —0.01 +0.01 304.33 +1.46 6.91 
7 2.44 5.61 0.01 0.01 316.58 1.46 12.11 
8 1.40 4.60 —0.01 0.01 328.82 1.47 16.31 
9 —0.37 3.31 0.00 0.01 341.05 1.48 19.33 
10 +0.60 1.82 0.00 0.01 353-28 1.49 21.18 
11 +1.51 —0.22 0.00 -+0.01 5.50 +1.50 21.92 
12 2.33 +1.39 0.00 0.01 17.71 1.51 21.59 
13 3.07 2.90 0.00 0.01 29.92 1.52 20.20 
14 3.72 4.23 0.00 0.01 42.12 1.53 17.71 
15 4.25 5.30 0.00 0.01 54.31 1.54 14.14 
16 +-4.63 +6.06 0.00 -+0.01 66.50 +1.55 9.59 
17 4.82 6.47 0.00 0.01 78.70 1.56 4.33 
18 477 6.53 0.00 0.01 90.89 | + 1.56 358.80 
19 4.45 6.26 0.00 0.01 103.08 4 1.56 353-48 
20 3.86 5.69 0.00 0.01 115.27 | ‘W 4.57 348.77 
21 +2.99 +4.86 0.00 +0.01 127.47 +1.56 344.91 
22 1.89 3.83 0.00 0.01 139.67 1.56 341.96 
23 +0.62 2.64 0.00 0.01 151.88 ' 1.56 339.88 
24 —0.76 +1.34 0.00 0.01 164.09 ‘ 1.55 338.61 
25 2.16 —0.01 0.00 0.01 176.31 ' 154 338.11 
26 — 3.48 — 1.37 0.00 +0.01 188.53 +1.54 338.36 
27 4.63 2.69 0.00 0.01 200.76 1.53 339.40 
28 §.51 3-91 0.00 0.01 213.00 1.52 341.32 
29 6.05 4.97 0.00 0.01 225.24 1.51 344.22 
30 6.19 5.81 0.00 0.01 237-48 1.50 348.18 
July I —5-91 — 6.36 0.00 +0.01 249-73 +1.49 353.15 
2 —5.22 — 6.55 0.00 +0.01 261.98 +1.48 358.88 


[Eph 13) 
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Date. 


July 


Aug. 
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MOON, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Earth’s 

Selenographic— 

Long Lat. 
—5.91 — 6.36 
5.22 6.55 
4.19 6.35 
2.91 5-75 
1.50 4-77 
—0.08 — 3.47 
+1.25 1.95 
2.43 —0.32 
3.42 + 1.32 
4.20 2.85 
+4.79 +4.19 
5-19 5-27 
5.40 6.05 
5-42 6.49 
5.24 6.60 
+4.85 +6.36 
4.25 5.82 
3.42 5.02 
2.39 4.00 
+1.18 2.81 
—0.16 +1.51 
1.58 +0.15 
2.99 —1.22 
4-32 2.55 
5-47 3-78 
—6.36 — 4.86 
6.89 5-74 
7.01 6.36 
6.66 6.65 
5.86 6.56 
—4.65 — 6.06 
3-13 5:15 
—1.41 3.89 
+0.36 2.35 
2.04 —0.65 
+ 3.53 +1.07 
, 4-76 2.69 
5.69 4.12 
6.31 5.27 
6.62 6.10 
+6.66 +6.59 
6.43 6.73 
5-96 6.53 
5.27 6.03 
4-39 5.26 
+ 3-33 +4.25 
+2.12 + 3.07 


Physical Libration. 
Long Lat. 

° ° 
0.00 +0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 +o.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 

+0o.01 0.01 
+o.o1 +0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
+0.01 +0.01 
0.01 0.01 
0.01 0.01 
0.01 0.0r 
0.01 0.01 
+0.01 +0.01 
O.O1 0.01 
+0.01 0.01 
0.00 O.O1 
0.00 0.01 
0.00 +0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 +0.01 
0.00 0.00 
+0.01 0.00 
0.01 0.00 
0.01 0.00 
+o0.01 0.00 
0.01 0.00 
0.01 0.00 
0.02 +0.01 
0.02 0.01 
+0.02 +0.01 
0.02 0.0L 
0.02 0.01 
0.02 0.01 
0.02 0.01 
+0.02 +0.01 
+0.02 +0.01 


[Eph 13] 





The Sun's 

Selenographic— 

Colong Lat. 
249-73 +1.49 
261.98 1.48 
274.24 1.47 
286.49 1.46 
298.74 1.45 
310.99 +1.44 
323.24 1.44 
335-48 1.43 
347-71 1.42 
359-93 1.42 
12.15 +1.42 
24:36 1.41 
36.56 1.41 
48.76 1.40 
60.96 1.40 
73-15 +1.39 
85.35 1.38 
97-54 1.37 
109.73 1.35 
121.93 1.34 
134.13 +1.32 
146.33 1.31 
158.54 1.29 
170.75 1.27 
182.97 1.25 
195.20 +1.23 
207.42 I 21 
219.66 1.19 
231.90 1.17 
244.15 1.15 
256.40 +1.33 
268.65 1.01 
280.90 1.09 
293.15 1.07 
305.39 1.05 
317.64 +1.03 
329.87 I.01F 
342.10 1.00 
354-32 0.98 
6.54 0.96 
18.74 +0.95 
39.95 0.93 
43.14 0.91 
55-33 0.89 
67.52 0.87 
79-71 | +0.85 
91.90 +0.83 
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MOON, 19138. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Earth’s 
Selenographic— 
Long. Lat. 
+2.12 +3-07 
+0.80 1.76 
—0.60 +0.38 
2.03 — 1.01 
3-43 2.36 
—4-74 — 3-63 
5-87 . 4-75 
6.75 5.67 
7-31 6.35 
7.48 6.73 
—7.21 — 6.76 
6.49 6.40 
5-33 5.64 
3:79 4-49 
1.98 3.02 
—0.03 —1.32 
+1.91 +0.48 
3.69 2.23 
5.21 3.80 
6.39 5-99 
+7.17 +6.03 
7.56 6.61 
7.56 6.82 
7.22 6.69 
6.58 6.23 
+5.69 +5.50 
4.60 4.53 
3-36 3-37 
2.02 2.08 
+0.62 +0.70 
—0.80 —0.72 
2.19 2.10 
3-50 3-39 
4.79 4-55 
5-73 5:52 
—6.54 —6.25 
7.08 6.70 
7.29 6.82 
7-14 6.59 
6.59 5.98 
— 5.64 — 5.00 
4.31 3.68 
2.67 2.08 
—0.80 —0.31 
+1.16 +1.49 
+ 3.06 +3.18 
+4.77 +4.62 


Physical Libration. 
Long. Lat. 
oe °o 
+0.02 +0.01 
0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
+-0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
0.0L 0.00 
+0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
+0.01 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
+0.02 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
+0.02 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
+0.02 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
+0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
0.01 0.00 
+0.01 0.00 
0.01 0.00 
0.02 0.00 
0.02 0.00 
0.02 0.00 
+0.02 0.00 
-+0.02 0.00 


[Eph 13] 


The Sun’s 
Selenographic— 

Colong. Lat. 
91.90 +0.83 
104.09 0.80 
116.27 0.78 
128.46 0.75 
140.66 0.73 
1§2.85 +0.70 
165.05 0.67 
177.26 0.65 
189.47 0.62 
201.69 0.60 
213.92 +0.57 
226.14 0.54 
238.38 0.52 
250.62 0.49 
262.86 0.46 
275.10 +-0.44 
287.34 0.41 
299.58 0.38 
311.81 0.36 
324.04 0.33 
336.26 +0.30 
348.47 0.28 
0.68 0.25 
12.88 0.23 
25.07 0.20 
37.26 +0.18 
49.44 0.15 
61.62 0.12 
73-79 0.09 
85.97 0.07 
98.14 -+0.04 
110.32 +0.01 
122.49 —0.02 
134.67 0.05 
146.85 0.07 
159.03 —O.10 
171.22 0.13 
183.42 0.15 
195.62 0.18 
207.82 0.21 
220.03 —0.24 
232.25 ' 0.26 
244.47 0.29 
256.70 0.32 
268.92 0.35 
281.15 —0.37 
293.37 —0.40 
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MOON, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Earth’s 


Selenograpbic— 

Long. | Lat. 

2 |e 
+4.77 +4.62 
6.16 5-73 
7.15 6.45 
7.69 6.78 
7:77 6.73 
+7-44 +6.35 
6.75 5-67 
5-76 4-74 
4.56 3.62 
3.22 2.36 
+1.81 +1.00 
+0.39 —0.39 
—0.99 1.77 
2.27 3.09 
3-42 4.28 
F442 — 5.28 
5.23 6.06 
5.84 6.56 
6.23 6.74 
. 6.37 6.58 
” —6.25 |: —6.08 
"5.84 5.22 
5.12 4.04 
4.10 2.59 
2.78 *" —0.95 
* —1.23. | +0.78 
‘40.48 | 2.48 
2.23 4.00 
3-89 5.24 
5-31 6.12 
+6.38 +6.59 
7.03 6.66 
7.21 6.36 
6.94 5-74 
6.27 4.86 
+5.28 +3.78 
4.05 2.56 
2.68 +1.23 
+1.25 —0.14 
—O.15 1.50 
— 1.45 — 2.81 
2.60 4.00 
3°55 5-93 
4.28 5.84 
4.78 6.37 
— 5.06 — 6.60 
—5.14 — 6.48 


0.00 


0.00 
0.00 


{Eph 13) 


Physical Libration. 


ed 
e . 
eee 


Lat 


°o 
0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
—0O.O1 


—0O.O1 
O.OI 
0.01 
O.O1 
0.01 


—0o0.01 
—0O.O!I 


| 
| 


The Sun’s 


Selenographic— 
Colong. | Lat. 
293-37 —0.40 
395-59 | 0.43 
317.81 0.46 
330.02 | 0.48 
342.22 0.51 
354-41 —0.54 

6.60 0.56 

18.78 0.59 
30.96 0.62 
43-13 0.64 
55-29 —0.67 
67.45 0.70 
79.61 0.72 
91.77 0.75 
103.92 0.77 
116.08 —0.80 
128.24 0.82 
140.40 0.84 
152.56 0.86 
164.73 0.88 
176.91 —0.90 
189.09 0.92 
201.27 0.94 
213.47 0.96 
225.66 0.98 
237.87 — 1.00 
250.08 1.02 
262.28 1.04 
274.49 1.06 
286.70 1.09 
298.91 —I.11 
311.11 1.13 
323.30 1.15 
335-49 1.17 
347-67 1.19 
359-85 —1.21 
12.02 1.23 
24.18 1.25 
36.34 1.27 
48.49 1.29 
60.64 —1.31 
72.78 1.32 
84.92 1.34 
97.06 1.35 
109.20 1.36 
121.34 — 1.37 
133.48 —1.38 


a 


18.44 
14.87 
10.24 

4.88 


359-29 


353-94 
349.22 
345-32 
342.30 
340.12 


338.74 
338.12 
338.25 
339-15 
340.87 


343-50 
347-07 
351-53 
356.70 

2.22 


7-64 
12.51 
16.51 
19.46 
21.28 


21.96 
21.45 
19.69 
16.65 
12.38 
7.16 
1.44 
355-81 
350.72 
346.47 
343-14 
340.69 
339-07 
338.23 
338.13 


338.79 
340.27 
342.66 
346.01 
350.30 


355-38 
0.90 


Nov. 
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MOON, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF THE MOON. 
FOR WASHINGTON MEAN MIDNIGHT. 


The Karth’s 

Selenographic— 

Long. Lat. 
— 5.14 — 6.48 
5.04 6.02 
4.76 5.22 
4.31 4.12 
3.69 2.76 
—2.88 —1.22 
1.89 +0.41 
—0.72 2.04 
+0.58 3-55 
1.95 4.83 
+-3-29 +5-79 
4.48 6.37 
5-41 6.55 
5-98 6.34 
6.14 5-79 
+5.89 +4.96 
5°25 3-90 
4.28 2.69 
3.06 1.38 
1.69 +0.02 
+0.27 — 1.33 
—I11 2.63 
2.35 3.82 
3-39 4.86 
4.16 5.69 
—4.64 —6.26 
4.82 6.53 
4.73 6.45 
4-41 6.02 
3-91 5-24 
— 3.28 —4.15 
2.57 2.80 
1.80 —1.27 
0.98 +0.34 
—0O.12 1.93 
+0.79 +3.40 
1.73 4.67 
2.67 5.65 
3.56 6.29 
4.32 6.54 
+4.88 +6.41 
5:17 5-92 
5.13 §.13 
4-75 " 4-09 
4.05 2.88 
+ 3.05 +1.55 
+1.83 +0.18 


{Eph r3] 


Physical Libration. 
Long. Lat. 
° t+ ] 
0.00 —O.O1 
0.00 0.01 
0.00 0.01 
+0.01 0.01 
0.01 0.01 
+0.01 —0O.01 
0.01 0.00 
‘ 0.01 0.00 
0.01 0.00 
0.0% 0.00 
+0.01 —0.01 
0.01 0.01 
0.01 0.01 — 
0.01 0.01 
0.01 0.01 
+0.01 —0.01 
0.01 0.01 
0.01 0.01 
0.01 0.01 
+0.01 0.01 
0.00 —0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 —0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 —0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 OOI 
0.00 —0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 —0O.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 0.01 
0.00 —0.01 
0.00 —0.01 


The Sun’s 

Selenographic— 

Colong Lat. 
133.48 —1.38 
145.63 1.39 
157.78 1.39 
169.94 1.40 
182.10 1.40 
194.27 —1.41 
206.44 1.42 
218.62 1.43 
230.81 1.44 
243.00 1.44 
255-20 —1.46 
267.40 1.47 
279.59 1.48 
291.78 1.49 
303.97 1.50 
316.16 —1.51 
328.34 1.52 
340.51 1.52 
352.68 1.53 
4.84 1.54 
17.00 —1.55 
29.15 1.56 
41.30 1.56 
53-43 1.56 
65.57 1.56 
77.70 —1.56 
89.83 1.56 
101.95 1.55 
114.08 1.55 
126.21 1.54 
138.35 1.53 
150.48 1.52 
162.63 1.50 
174.78 1.50 
186.94 1.48 
199.10 —1.48 
211.27 1.47 
223.45 1.46 
235-63 1.46 
247.82 1.46 
260.01 —~ 1.45 
272.19 1.45 
284.38 1.44 
296.57 1.44 
308.75 1.44 
320.93 — 1.43 
333-10 — 1.43 
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0.90 

6.40 
11.41 
15.58 
18.74 
20.84 
21.86 
21.78 
20.56 
18.11 


14-39 
9-55 
3-95 
358.14 
352.69 
348.00 
344-25 
341.46 
339-54 
338.42 
338.06 
338.46 
339-66 
341.73 
344.76 
348.79 
353-72 
359-24 

4.90 

10.18 

14.65 

18.08 

20.44 

21.72 

21.93 

21.06 

19.04 

15.82 


11.45 
6.17 


0.43 
354.80 
349-76 
345-61 
342.42 
340.15 
338.74 


616 ILLUMINATED DISK OF MERCURY, 1913. 


FOR WASHINGTON MEAN NOON. 


Date. k + 6 L Date. k 
3° e 

Jan. 1 | 0.728 63 | 188 | 39.4 July 5 | 0.450 
6 | 0.803 53 | 184 | 33-7 10 | 0.367 
II | 0.857 44 | 179 | 29.7 15 | 0.281 
16 | 0.896 38 | 174 | 27.2 20 | 0.192 
21 | 0.927 31 | 168 | 26.0 25 | 0.106 
26 | 0.952 25 | 162 | 25.9 30 | 0.037 
31 | 0.971 19 | 154 | 26.9 Aug. 4 | O.o11 
Feb. 5 | 0.987 13 | 143 | 29.2 9 | 0.047 
10 | 0.999 6 | rr | 33.2 14 | 0.152 
15 | 0.998 7 20 | 39-5 19 | 0.316 
20 | 0.974 19 | 353 | 48.5 24 | 0.517 
25 | 9.914 | 34 | 341 | 59.6 29 | 0.717 
Mar. 2 | 0.792 54 | 336 | 69.2 Sept. 3 | 0.872 
7 | 0.609 77 | 333 | 69.9 8 | 0.959 
12 | 0.390 | 103 | 330 | 56.1 13 | 0.994 
17 | 0.194 | 128 | 326 | 33.2 18 | 0.997 
22 | 0.059 | 152 | 316 | 11.3 23 | 0.985 
27 | 0.005 | 172 | 262 1.0 28 | 0.965 
Apr. 1 | 0.031 | 160 | 171 5.6 Oct. 3 | 0.940 
6 | 0.109 | 141 | 159 | 16.3 8 | O.g11 
Ir | 0.206 | 126 | 3155 | 25.0 13 | 0.877 
16 | 0.301 | 113 | 153 | 29.6 18 | 0.836 
21 | 0.388 | 103 | 152 | 31.7 23 | 0.784 
26 | 0.470 93 | I5I | 32-9 28 | 0.714 
May 1 | 0.547 85 | 151 | 34.1 Nov. 2 | 0.620 
6 | 0.622 76 | 152 | 36.1 7 | 0.488 
11 | 0.702 66 | 153 | 39-5 I2 | 0.312 
16 | 0.788 55 | 155 | 44.8 17 | O.115 
21 | 0.876 41 | 158 | 52.2 22 | 0.001 
26 | 0.955 25 | 163 | 60.7 27 | 0.086 
31 | 0.998 5 | 186 | 66.8 Dec. 2 | 0.303 
June 5 | 0.981 16 | 340 | 66.3 7 | 0.516 
10 | O.gIO 35 | 350 | 59.6 I2 | 0.672 
15 | 0.813 51 | 357 | §!-1 17 | 0.778 
20 | 0.713 65 3 | 44.0 22 | 0.850 
25 | 0.620 76 7 | 38.9 27 | 0.898 

30 | 0.535 86 II | 35-5 
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NOTATION. 


k==the ratio of the area of the illuminated portion of the apparent disk to the area of the 
entire apparent disk regarded as circular. 

s==the angle between the Sun and Earth, as seen from the planet. 

@==the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of L is the amount of light received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius of 
one second of arc, situated at distance unity from the Sun, and illuminated by the 
latter as the mean disk of the planet is illuminated. 

The magnitudes of the planet have been computed from formule given in the Potsdam 
Observations, vol. 8, page 366. 

{Eph 13] 


ILLUMINATED DISK OF VENUS, 1913. 617 


FOR WASHINGTON MEAN NOON. 


Date. k ‘ 6 L Stellar Date. k i 6 L Stellar 
| * 
| ° ° ° ° 
Jan. 1 |0.692/| 67.5 | 342.5 | 96.7 |-3-7 [July 5 | 0.506 | 89.3 | 163.9 | 135.0 | -3.9 
6 | 0.674 | 69.7 | 341.0 | 101.3 | 3-7 10 | 0.533 | 86.3 | 165.7 | 127.6] 3.9 
Ir | 0.655 | 71.9 | 339.7 | 106.3 | 3.8 15 | 0.558 | 83.4 | 167.6 | 120.7 3.8 
16 | 0.636 | 74.2 | 338.6 | 111.7 | 3.8 20 | 0.582 | 80.7 | 169.8 | 114.4 3.8 
21 | 0.616 | 76.6 | 337.7 | 117-5 | 3.8 25 | 0.605 | 78.0 | 172.1 | 108.7 3.8 
26 | 0.595 | 79-1 | 337.0 | 123.9 | -3-9 30 | 0.626 | 75.4 | 174.5 | 103.5 | —3.7 
31 | 0.573 | 81.7 | 336.4 | 130.9 | 3.9 — Aug. 4 | 0.647 | 72.9 | 177.0] 98.8 3-7 
Feb. 5 | 0.549 | 84.4 | 336.0 | 138.4 | 4.0 Q | 0.667 | 70.5 | 179.6 | 94.5 3-7 
10 | 0.524 | 87.3 | 335.7 | 146.4} 4.0 14 | 0.686 | 68.1- | 182.2 | 90.6 3.6 
1§ | 0.497 | 90.4 | 335.5 | 154.9 | 4.1 19 | 0.705 | 65.8 | 184.9 | 87.0| 3.6 
20 | 0.468 | 93.6 | 335.4 | 163.9 | -4.1 24 | 0.723 | 63.5 | 187.5 | 83.8 | -—3.6 
25 | 0.438 | 97-1 | 335-3 | 173-3 | 4.2 29 | 0.740; 61.3 | 190.1 | 80.8 3.5 
Mar. 2 | 0.406 | 100.9 | 335.2 | 182.4 | 4.2 [Sept. 3 | 0.757] 59.1 | 192.6] 78.1 3.5 
7 | 0.371 | 105.0 | 335.1 | 190.8 | 4.2 8 | 0.773 | 56.9 | 194.9 | 75.6 3.5 
12 | 0.334 | 109.4 | 334.9 | 198.2 | 4.3 13 | 0.789 | 54. 197.1 | 73.2 3.5 
17 | 0.294 | 114.4 | 334.5 | 202.3 | -4.3 18 | 0.804 | §2.7 | 199.1 71.1 | —3.5 
22 | 0.251 | 119.9 | 333.7 | 201.3 | 4.3 23 | 0.818 | 50.6 | 200.9] 69.2 3.4 
27 | 0.205 | 126.1 | 332.5 | 192.9 | 4.3 28 | 0.832 | 48.5 | 202.5 | 67.3 3-4 
Apr. 1 | 0.158 | 133.2 | 330.5 | 173-5 | 4.2 Oct. 3 | 0.845 | 46.4 | 203.8| 65.5] 3.4 
6 | O.111 | 141.0 | 327.5 | 141.3. | 4.1 8 | 0.857 | 44.4 | 204.9 | 64.0 3.4 
tz | 0.068 | 149.7 | 322.6 | 97.9 | -3.8 13 | 0.869 | 42.4 | 205.7 | 62.6] -—3.4 
16 | 0.032 | 159.3 | 313-7 | 51-5 | 3.6 18 | 0.881 | 40.4 | 206.2 | 61.2 3.4 
21 | 0.011 | 167.9 | 296.9 | 18.9 | 3.2 23 | 0.892 | 38.4 | 206.5 | 59.9 3-4 
26 | 0.005 | 171.6 | 223.6 9.1 | 3.0 28 | 0.902 | 36.5 | 206.5 | 5§8.7 3-4 
May 1 | 0.019 | 164.2 | 181.4 | 30.9] 3.4 | Nov. 2 | 0.912 | 34.6 | 206.2 | 57.6| 3.4 
6 | 0.048 | 154.7 | 168.6 | 71.5 | -3.6 7 | 0.921 | 32.7 | 205.7] 56.5 | —3.4 
Ir | 0.088 | 145.6 | 163.1 | 114.9 | 3-9 12 | 0.929 | 30.8 | 204.8] 55.5 3-4 
16 | 0.133 | 137.3 | 160.2 | 150.0 | 4.1 17 | 0.937 | 29.0 | 203.6] 54.6 3.4 
21 | 0.179 | 129.9 | 158.6 | 172.3 | 4.2 22 | 0.945 | 27.2 | 202.1 |] 53.7 3.4 
26 | 0.225 | 123.4 | 157.9 | 183.5 | 4.2 27 | 0.952 | 25.4 | 200.3 | 52.9] 3.4 
31 | 0.269 | 117.5 | 157.6 | 186.1 | -4.2 | Dec. 2 | 0.958 | 23.6 | 198.2 | 52.1 | -3.4 
June 5 | 0.310 | 112.3 | 157.7 | 183.1 | 4.2 7 | 0.964 | 218 | 195.8 | 51.4 3.4 
10 | 0.349 | 107.6 | 158.1 | 177.1 | 4.2 12 | 0.970 | 20.1 | 193.1 | 50.8 3.4 
15 | 0.384 | 103.4 | 1§8.8 | 168.9 |} 4.1 17 | 0.975 | 18.4 | 190.1 ] 50.2 3-4 
20 | 0.418 | 99.5 | 159.8 | 160.3 | 4.1 22 | 0.979 | 16.7 | 186.8 | 49.6 3-4 
25 | 0.449 | 95.9 | 160.9 | 151.5 | —4.0 27 | 0.983 | 15.0 | 183.3 | 49.1 | —3.4 
30 | 0.478 | 925 | 162.3 | 143.0 | —4.0 32 | 0.986 | 13.4 | 179.6 | 48.7 | —3.4 





NOTATION. 


k=the ratio of the area of the illuminated portion of the apparent disk to the area of the 
entire apparent disk regarded as circular. 

«=the angle between the Sun and Earth, as seen from the planet. 

6=the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. 

L=the brilliancy of the disk. The unit of L is the amount of light received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius of one 
second of arc, situated at distance unity from the Sun, and illuminated by the latter 
as the mean disk of the planet is illuminated. 

The magnitudes of the planet have been computed from formule given in the Potsdam 
Observations, vol. 8, page 366. 
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618 MARS, 1913. 
EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 
Noon. Light- Magni P |Agt180°| Dg Ag-A@ Do Og 
m o ° o °o ° e 
July I | 13-49 $1.1 323-29 135-19 — 16.47 — 40.33 —23-90 | 274-44 
3) 13-41 1.0 323.24 136.60 16.03 40.39 23.85 | 275.68 
5 | 13-34 1.0 323.21 538.01 15.58 40.44 23.79 | 276.92 
7 | 13.26 1.0 323.20 139.40 15.12 40.48 23.72 | 278.16 
9 | 13.18 1.0 323.22 140.79 14.65 40.52 23-64 | 279.39 
Ir | 13.11 +1.0 323.26 142.16 — 14.18 — 40.55 — 23.55 | 280.63 
13 | 13-03 1.0 323.33 143.52 13.70 40.57 23-44 | 281.86 
1§ | 12.95 1.0 323.42 144.87 13.21 40.59 23.32 | 283.09 
17, | 12.87 1.0 323-53 146.20 12.72 40.60 23.19 | 284.31 
19 | 12.79 1.0 323-66 147-53 12.23 40.60 23.05 | 285.54 
21 | 12.71 +1.0 323.82 148.84 —11.73 — 40.60 —22.90 | 286.76 
23 | 12.62 1.0 324.00 1§0.15 11.23 40.60 22.74 | 287.97 
25 | 12.54 1.0 324.19 1§1.45 10.73 40.59 22.57 | 289.19 
27 | 12.46 0.9 324.41 152.73 10.22 40.58 22.39 | 290.40 
29 | 12.37 0.9 324.65 154.00 9-71 40.56 22.20 | 291.61 
31 | 12.29 +0.9 324.90 155.27 ~— 9.20 — 40.54 —22.00 | 292.82 
Aug. 2 | 12.20 0.9 325.18 156.§2 8.69 40.52 21.79 | 294.02 
4 | 12.12 0.9 325.48 157.76 8.18 40.49 21.57 | 295.2! 
6] 12.03 0.9 325.79 158.99 7.67 40.46 21.34 | 296.41 
8 | 11.94 0.9 326.12 160.21 7.16 40.43 21.10 | 297.60 
10 | 11.86 +0.9 326.46 161.42 — 6.64 — 40.40 —20.86 | 298.79 
y2 | 11.77 0.9 326.82 162.62 6.13 40.36 20.61 | 299.98 
14] 11.68 0.8 327.19 163.81 5.62 40.32 20.35 | 301.16 
16 | 11.59 0.8 327.58 164.99 5.11 40.28 20.08 | 302.34 
18 | 11.50 0.8 327.98 166.16 4.61 40.23 19.81 | 303.52 
20 | 11.40 +0.8 328.40 167.32 — 4.10 — 40.19 —19.53 | 304.69 
22] 11.31 0.8 328.83 168.47 3.60 40.14 19.24 | 305.85 
24 | 1.21 0.8 329.26 169.62 3.10 40.09 18.94 | 307.02 
26 | 1.11 0.8 329.71 170.76 2.60 40.04 18.64 | 308.18 
28 | 11.02 0.8 330.17 171.88 2.11 39-99 18.33. | 309-33 
30 | 10.92 +0.7 330.64 172.99 — 1.63 — 39-94 —18.01 | 310.49 
Sept. 1 | 10.82 0.7 | 331.12 | 174.09 1.15 39.88 17.69 | 311.64 
3 | 10.73 0.7 331.60 175.18 0.67 39.82 17.36 | 312.78 
§ | 10.63 0.7 332.09 176.26 — 0.20 39-76 17.02 | 313.92 
7 | 10.53 0.7 332.59 177.33 + 0.27 39.69 16.68 | 315.06 
g | 10.42 +0.7 333.09 178.39 + 0.73 — 39.62 —16.34 | 316.19 
Ir | 10.32 0.6 333-60 179.44 1.18 39-55 15.99 | 317-33 
13, | 10.22 0.6 334.11 180.48 1.63 39.48 15.64 | 318.46 
15 | 10.11 0.6 334.62 181.51 2.07 39.40 15.28 | 319.58 
17 | 10.01 0.6 335-14 182.52 2.50 39-32 14.92 | 320.70 
19 9.90 +0.6 335.66 183.52 + 2.92 — 39.23 —14.55 | 321.81 
21 9.80 0.5 336.18 184.51 3.34 39-14 14.18 | 322.92 
23] 9.69 0.5 | 336.70 | 185.49 3-75 39-04 13-81 | 324.03 
25 9.58 0.5 337.22 186.45 4.15 38.94 13-43 | 325.13 
27.) 9.47 0.5 | 337-74 | 187.40 4.54 38.83 13.05 | 326.23 
29 9.36 +0.5 338.25 188.34 + 4.92 — 38.71 —12.67 | 327.33 
Oct. I 9.25 +0.4 338.76 189.26 + 5.29 — 38.58 —12.29 | 328.42 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 
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| Transit of Zero Meridian. 
l Central OO 


Noon. Meridian. Of Date. Of tntermedi- 

ae ° on ° oe h m h m 

July I 0.892 6.23 38.44 | 0.68 251.18 194.69 Ir 19.8 12 O.! 
3 0.891 6.26 38.63 0.69 251.57 175.08 12 40.4 13 20.7 

5 0.890 6.29 38.82 0.70 251.97 155.48 14 1.0 14 41.2 

7 0.889 6.33 39.00 0.71 252.38 135.88 15 21.5 16 1.8 

9 0.888 6.36 39.18 0.72 252.80 116.30 16 42.0 17 22.2 

II 0.887 6.40 39.36 0.73 253.23 96.73 18 2.5 18 42.7 

13 0.886 6.44 39.53 0.74 253.68 77.18 IQ 22.8 20 3.0 

15 0.885 6.48 39.70 0.75 254.13 57-63 20 43.2 21 23.4 

17 0.884 6.52 39.87 0.76 254-59 38.10 22 3.5 22 43.6 

19 0.883 6.56 40.03 0.77 255.06 18.58 23 23-7 | «2... 

21 0.882 6.60 40.19 0.78 255.54 359.07 Oo 3.8 O 43.9 

23 0.881 6.64 40.35 0.79 256.02 339-57 I 24.0 2 4.1 

25 0.880 6.69 40.50 0.80 256.51 320.07 2 44.1 3 24.2 

27 0.879 6.73 40.65 0.81 257.01 300.59 4 4.2 4 44.2 

29 0.878 6.78 40.80 0.82 257-51 281.12 5 24.2 6 4.2 

31 0.878 6.83 40.94 0.84 258.01 261.67 6 44.2 7 24.2 
Aug. 2 0.877 | 6.87 | 41.08 | 0.85 258.52 242.22 8 4.2 8 44.1 
4 0.876 6.92 41.21 0.86 259-03 222.78 Q 24.1 10 4.0 

6 0.875 6.97 41.34 0.87 259.55 203.36 10 43.9 Ir 23.8 

8 0.875 7.02 41.46 0.88 260.07 183.95 12 3.7 12 43.6 

10 0.874 7.08 41.58 0.89 260.60 164.54 13 23.5 14 3-4 

12 0.873 7.13 41.69 0.90 261.13 145-14 |t 14 43.2 15 23.1 

14 0.873 7.19 41.80 0.91 261.66 125.76 16 2.9 16 42.7 

16 0.872 7.24 41.90 0.93 262.19 106.38 17 22.5 18 2.3 

18 0.872 7.30 42.00 0.94 262.73 87.02 18 42.1 IQ 21.9 

20 0.871 7.36 42.09 0.95 263.26 67.66 20 1.6 20 41.4 

22 0.871 7.42 42.18 0.96 263.80 48.31 21 21.1 22 0.9 

24 0.870 7.48 42.26 0.97 264.33 28.98 22 40.6 23 20.3 

26 0.870 7.55 42.33 0.98 264.86 9.66 | ..... Oo 0.0 

28 0.869 7.61 42.40 0.99 265.39 350.35 O 39.7 I 19.4 

30 0.869 7.68 42.46 1.01 265.91 331.04 I 59.0 2 38.7 
Sept. 1 0.869 | 7.75 | 42.51 1.02 | 266.43 | 311.74 3 18.3 3 58.0 
3 0.868 7.83 42.56 1,03 266.95 292.46 4 37-6 5 17.2 

5 0.868 7.90 42.60 1.04 267.47 273.19 5 56.8 6 36.4 

7 0.868 7-98 42.63 1.05 267.99 253-93 7 15.9 7 55-5 

9 0.868 8.05 42.65 1.06 268.50 234.68 8 35.0 9 14.6 

II 0.868 8.13 42.66 1.08 269.00 215.44 9 54.1 10 33.6 

13 0.868 8.22 42.66 1.09 269.50 196.21 II 13.1 IX 52.6 

15 0.868 8.30 42.65 1.10 269.99 176.99 I2 32.1 13 11.6 

17 0.868 8.39 42.64 I.11 270.47 157-79 13 51.0 14 30.4 

19 0.868 8.48 42.61 1.12 270.95 138.60 15 9.9 15 49.3 

21 0.868 8.58 42.57 1.13 271.42 119.42 16 28.7 17 8.0 

23 0.869 8.67 42.52 1.14 271.88 100.25 17 47.4 18 26.8 

25 0.869 8.77 42.46 1.15 272.33 81.09 19 6.1 19 45-4 

27 0.869 8.87 42.38 1.16 272.77 61.95 20 24.7 21 4.0 

29 0.870 8.97 42.29 1.17 273.20 42.83 21 43.3 22 22.6 
Oct. I 0.871 9.08 42.18 1.18 273.62 23.72 23 1.8 23 41.0 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 





N Light- Stellar 3 
oon. Time Magni- P A @ +180 Deg A @Q7A@ Do © F 
m o o e °o ° e 
Oct. I 9.25 +0.4 338.76 189.26 + 5.29 — 38.58 —12.29 | 328.42 
3 9.13 0.4 339-27 190.16 5.65 38.44 11.90 | 329.51 
5 9.02 0.4 339-77 191.05 5-99 38.30 11.51 | 330.60 
7 8.91 0.4 340.26 191.92 6.33 38.14 11.12 | 331-68 
9| 8.79 0.3 | 340.75 | 192.77 6.66 37-97 10.73 | 332-76 
11 8.68 +0.3 341.24 193.61 + 6.97 — 37.79 —10.33 | 333-83 
13] 8.57 0.3 | 341.72 | 194.43 7-27 37.60 9:93 | 334-90 
15 8.45 0.2 342.19 195.22 7-56 37-39 9-53 | 335-97 
17 | 8.34 0.2 | 342.64 | 195.99 7.84 37-17 9-13 | 337-03 
19 8.22 0.2 343.08 196.74 8.10 36.93 8.73 | 338.09 
21 8.11 +0.2 343-51 197.47 + 8.35 — 36.67 — 8.33 | 339-14 
23 7.99 O.1 343-93 198.18 8.58 36.40 7.92 | 340.19 
25 7.87 O.1 344.34 198.86 8.80 36.11 7:52 | 341.24 
27 7.76 +0.1 344.73 199.51 9.01 35-79 7.1I | 342.29 
29 7.64 0.0 345.10 200.13 9.20 35-44 6.70 | 343-33 
31 | 7-53 0.0 | 345-45 | 200.72 | + 9.37 | —35.07 | — 6.29 | 344.37 
Nov 2 741 0.0 345-79 201.28 9-53 34.67 5.88 | 345-40 
4 7.30 —O.I 346.31 201.81 9.67 34.25 5.47 | 346.43 
6 7.19 0.1 346.41 202.31 9-79 33.80 5.07 | 347.46 
8 7.07 0.2 346.69 202.77 9.90 33-32 4.66 | 348.48 
10 | 6.96 —0.2 346.94 203.19 + 9.98 — 32.80 — 4.25 | 349.50 
12 6.85 0.2 347.17 203.57 10.05 32.25 3-84 | 350.52 
14 6.75 0.3 347-38 203.91 10.10 31.66 3.43 | 351.53 
16 6.64 0.3 347.56 204.21 10.13 31.04 3.02 | 352.54 
18 6.54 0.4 347.71 204.47 10.14 30.38 2.62 | 353-55 
20 6.43 —0.4 347.83 204.68 +10.13 — 29.67 — 2.21 | 354-55 
22 6.33 0.5 347.93 204.85 10.10 28.91 1.80 | 355-55 
24 6.23 0.5 348.00 204.97 10.05 28.11 1.40 | 356.55 
26 6.13 0.6 348.03 205.03 9-97 27.27 1.00 | 357-54 
28 | 6.04 0.6 348.02 205.04 9.88 26.38 0.60 | 358.53 
30 | 5.95 —0.6 347.98 205.00 + 9.76 — 25.44 — 0.20 | 359.52 
Dec 2 5.86 0.7 347-91 204.91 9.62 24.45 + 0.20 0.51 
4 5.78 0.7 347.82 204.77 9-45 23.41 0.60 — 1.49 
6/ 5.70 0.8 347.69 204.57 9.27 22.32 1.00 2.47 
8 | 5.63 0.8 347.52 204.32 9.06 21.18 1.40 3.45 
10 | 5.56 —0.9 | 347-32 204.03 + 8.84 — 19.99 + 1.79 4.42 
12 5.50 0.9 347.09 203.68 8.59 18.75 2.19 5.39 
14 5.44 1.0 346.83 203.28 8.33 17.47 2.58 6.36 
16 5.38 1.0 346.53 202.83 8.04 16.14 2.97 7.32 
18 | 5.33 1.0 | 346.21 202.34 7.74 14.76 3.36 8.28 
20 | 5.29 —I.1 345.86 201.80 + 7.42 — 13.34 + 3.74 9.24 
22 5-25 1.1 345-49 201.23 7.09 11.89 4.13 10.20 
24 5.22 II 345.09 200.62 6.75 10.40 4.51 IL.15 
26 5.20 1.2 344.68 199.97 6.40 8.88 4.89 12.10 
28 | 5.19 1,2 344.25 199.30 6.04 7-34 5.27 13.05 
30 | 5.18 —1,2 343.81 198.61 + 5.68 — 5.78 + 5.65 14.00 
32 | §.17 —1.2 343.36 197.91 | + 5.31 — 4.20 + 6.02 14.94 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF MARS. 
WASHINGTON MEAN TIME. 


Noon. 


32 


SE | NE | ES FS SS SRR (9 erareeeraans SSeS aaa acne, 


1.13 
1.10 


1.08 
1.06 
1.03 


0.99 
0.96 
0.92 
0.87 
0.83 
0.78 
0.73 
0.67 
0.62 
0.56 
0.51 
0.45 
0.39 
0.33 
0.28 
0.23 
0.18 
0.14 
0.10 
0.07 


0.04 
0.02 
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621 
Transit of Zero Meridian. 
of Date, [Otintemedl 

h m h m 
23 «214.8 23 41.0 
eee O 20.2 
O 59.4 I 38.5 
2 17.7 2 56.8 
3 35-9 4 15.0 
4 54.0 5 33-1 
6 12.1 6 51.1 
7 30.1 8 9.0 
8 48.0 9 26.9 
10 65.8 10 44.6 
Il 23.4 12 2.2 
I2 41.0 13 19.8 
13 58.5 14 37.2 
15 15.8 15 54.4 
16 33.0 17 11.6 
17 50.1 18 28.6 
IQ 7-1 19 45-5 
20 23.9 2i 2.2 
25 40.5 22 18.8 
22 57.0 23 35.2 
sees O 13.4 
O 51.5 I 29.5 
2 7.6 2 45.6 
3 23-5 4 1.4 
4 39.2 5 17.0 
5 54-7 6 32.4 
7 10.0 7 47.6 
8 25.1 9 2.6 
9 40.0 10 17.4 
10 54.7 IE 32.0 
I2 9.2 12 46.3 
13 23.4 14 0.4 
14 37-4 1§ 14.3 
15 51.2 16 28.0 
17) 4-7 17 41.4 
18 18.1 18 54.7 
IQ 31.2 20 7.7 
20 44.1 21 20.5 
21 56.9 22 33.2 
23 9.4 23 45.6 
wee ee Oo 21.8 
O 57:9 I 34.0 
2 10.1 2 46.1 
3 22.1 3 58.1 
4 34.0 5 9-9 
5 45.8 6 21.7 
6 57.6 7 33-5 


622 SATELLITES OF MARS, 1913. 


APPARENT ORBITS OF THE SATELLITES OF MARS, AT DATE OF OPPOSITION, 
JANUARY 5, 1914, AS SEEN IN AN INVERTING TELESCOPE. 


South 





North 















Phobos. 








Position Angl Distance at Position A ance 
Date. of Apes. | Apsis. of apes Ope “ 
d ° ” d e on 
Nov. 22 256.7 17.0 Nov. 22 256.7 42.7 
Dec. 12 255.8 19.6 Dec. 12 255.8 49.2 
32 251.9 20.8 32 251.9 52.2 






h d h 
Nov. 11 22.4 E. | Nov. 28 8 15.2 E. | Dec. 7 1.0 W. 
13 «1.2 Wz. 29 19.0 E. 10 12.6 W. 8 22.4 E. 
14 4.0 E. 30 21.8 W. 12 10.1 E. ro 19.8 W. 
15 6.8 W.| Dec. 2 0.6 E. 14 7.5 W. 12 17.2 E. 
16 9.6 E. 3 3-4 W. 16 5.0 E. 14 14.7 W. 
17 12.4 W. 4 6.2 E. 20 23.9 W. 18 2.5 W. 16 12.0 E. 
18 15.1 E. 5 89 W. 22 2.7 E. 20 0.0 E. 18 9.5 W. 
19 17.9 W. 6 11.7 E. 23 «5.4 W. 25 21.4 W. 20 6.9 E. 
20 20.7 E. 7 14.5 W. 24 8.2 E. 23 18.9 E. 22 4.3 W. 
21 23.5 W. 8 17.3 E. 25 11.0 W. 25 16.3 W. 24 1.7 E. 
23 2.3 E. 9 20.1 W. 26 13.8 E. 27 13.8 E. 25 23.1 W. 
24 5.1 W. 19 22.9 E. 27 16.6 W. 29 11.2 W. 27 20.4 E. 
25 7.8 E. 12 1.7 W. 28 19.4 E. | Dec. 1 8.7 E. 29 17.9 W. 
26 10.6 W. 13 4.5 E. 29 22.2 W. 3 6.1 W. 31 15.2 E. 
27 13.4 E. 14 7.3 W. 31 09 E. § 3-5 E. 33 12.7 W. 





For Phobos every seventh eastern and western elongation is given, and for 
Deimos every third; the intermediate ones may be found by adding multiples of 
the period of the satellite. 

Sidereal period of Phobos, 7" 397 13°.85. Sidereal period of Deimos, 30° 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER. 


Jan. 
Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Dec. 


Noon. 


25 


15 
22 


15 
22 


29 


12 


19 
26 


17 
24 
31 


14 
21 
28 


12 


19 
26 


16 
23 
30 
13 
20 
27 


II 
18 


25 


15 
22 


13 


Light- 
Time. 


50.51 
49.98 
49.38 
48.72 
48.00 
47.22 
46.39 
45-52 
44.62 
43.70 


42.77 
41.84 
40.91 
40.00 
39-13 
38.31 
37:54 
36.84 
36.22 
35-70 
35.28 
34-96 
34.76 
34-69 
34-73 
34.89 
35.16 
35-54 
36.03 
36.61 


37-27 
38.00 
38.79 
39.62 
40.49 
41.37 
42.26 
43-15 
44.02 
44.88 
45-71 
46.49 
47.22 
47.90 
48.53 
49.08 
49.55 


WASHINGTON MEAN TIME. 





Stellar 
Magni- P 
tude. 
ce] 
—1.4 356.78 
1.4 356.10 
1.5 355-44 
1.5 354.82 
1.5 354-23 
—1.5 353-68 
1.6 353.17 
1.6 352.70 
1.7 352.28 
1.7 351.92 
—1.8 351.62 
1.8 351.37 
1.9 351.19 
1.9 351.07 
2.0 351.01 
—2.0 351.02 
2.1 351.10 
2.1 351.25 
2.2 351.46 
2.2 351.72 
—2.2 352.03 
2.2 352.39 
2.2 352.77 
2.2 353.17 
2.2 353-57 
—2.2 353-96 
2.2 354-33 
2.2 354.66 
2.2 354-94 
2.1 355.16 
—2.1 355-31 
2.1 355-49 
2.0 355-41 
2.0 355-35 
1.9 355.22 
—1.9 355-02 
1.8 354.76 
1.8 354.44 
1.8 354.06 
1.7 353-63 
—1.7 353.16 
1.6 352.64 
1.6 352.08 
1.6 351.50 
1.5 350.89 
—1.5 350.26 
—1.5 349.62 
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— 2.09 
2.05 
2.02 
1.98 
1.94 

—1.91 
1.87 
1.84 
1.81 
1.78 

— 1.75 
1.72 
1.70 
1.68 
1.66 


— 1.65 
1.64 
1.64 
1.63 
1.63 


— 1.63 
1.63 


1.64 
1.64 


1.64 
—1.64 
1.64 
1.65 
1.64 
1.64 


—1.64 
1.63 
1.62 
1.61 
1.59 

—1.58 
1.56 
1.53 
1.51 
1.48 


— 1.45 
1.42 
1.38 
1.34 
1.30 

—1.26 

—1.21 





1.91 


— 1.86 
1.84 
1.83 
1.79 
1.76 

—1.74 
1.71 
1.68 
1.66 
1.63 


— 1.60 
1.58 
1.55 
1.52 
1.50 


— 1.47 
1.44 
1.41 
1.39 
1.36 


— 1.33 
1.30 
1.27 


1.24 
1.21 


—1.18 
1.15 
1.12 
1.09 
1.06 

— 1.03 

— 1.00 








624 JUPITER, 1913. 
EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER. 
WASHINGTON MEAN TIME. 
Eque- emquat., . __ Central Meridian, Correc- 
Noon. Diameter.| over | q @ | Bauatoriat | Great Red | Phase™ 
Po Region. Spot. 
ae oe ° oe ° ° e o 

Jan. 25 32.98 2.00 5.40 | 0.07 268.16 205.35 157.29 | +0.13 
Feb. I 33-32 2.02 6.30 | 0.10 | 267.43 229.50 128.08 0.17 
8 33-72 2.04 7.15 | 0.13 266.76 253-74 98.96 0.22 

15 34.18 2.07 7.94 | 0.16 266.14 278.07 69.93 0.27 

22 34.69 2.10 8.66 | 0.20 265.55 302.51 41.00 0.33 

Mar I 35.27 2.14 9.31 | 0.23 265.01 327.07 12.20 | +0.38 
8 35.90 2.18 9.87 | 0.27 264.51 351.75 343-52 0.42 

15 36.58 2.22 10.33 | 0.30 264.06 16.54 314.94 0.46 

22 37.32 2.26 10.69 | 0.32 263.65 41.45 286.48 0.49 

29 38.10 2.31 10.93 | 0.35 263.29 66.49 258.15 0.52 

Apr. 5 38.93 2.36 11.05 | 0.36 262.99 91.67 229.97 +0.53 
12 39.80 2.41 11.03 | 0.37 262.76 116.98 201.91 0.53 

19 40.70 2.47 10.87 | 0.37 262.59 142.43 173-99 0.51 

26 41.63 2.52 10.57 | 0.35 262.47 168.01 146.20 0.49 

May 3 42.56 2.58 10.12 | 0.33 262.42 193.72 118.55 0.45 
10 43.47 2.63 9.51 | 0.30 262.43 219.55 91.02 +0.39 

17 44.36 2.69 8.74 | 0.26 262.51 245.50 63.60 0.33 

24 45.20 2.74 7.82 | 0.2! 262.66 271.55 36.29 0.27 

31 45.97 2.79 6.77 | 0.16 262.88 297.71 9.09 0.20 

June 7 46.65 2.83 5.59 | OKI 263.15 323.93 341.95 0.14 
14 47.21 2.86 4.29 | 0.07 263.49 350.21 314.86 | +0.08 

21 47.63 2.89 2.91 0.03 263.93 16.50 287.79 0.04 

28 47-90 2.90 1.46 | OO: 264.73 42.78 260.71 | +0.01 

July 5 48.01 2.91 0.02 | 0.00 30.03 69.02 233-59 0.00 
12 47.95 2.90 1.49 | O.O1 83.90 95.19 206.39 —0.01 

19 47-73 2.89 2.94 | 0.03 84.68 121.26 179.10 —0.04 

26 47.36 2.87 4-33 | 0.07 85.15 147.20 151.68 0.08 

Aug. 2 46.85 2.84 5.63 | Or 85.54 172.99 124.12 0.14 
9 46.22 2.80 6.82 ; 0.16 85.85 198.60 96.37 0.20 

16 45-49 2.76 7.89 | 0.21 86.09 224.02 68.43 0.27 

23 44.68 2.71 8.82 | 0.26 86.27 249.26 40.31 —0.34 

30 43-82 2.66 9.60 | 0.31 86.38 274.31 12.00 0.40 

Sept. 6 42.93 2.60 10.22 | 0.34 86.42 299.16 343-49 0.45 
13 42.03 2.55 10.68 | 0.36 86.40 323.83 314.81 0.50 

20 41.14 2.49 10.99 | 0.38 86.32 348.32 285.95 0.53 

27 40.26 2.44 11.16 | 0.38 86.16 12.65 256.92 —0.54 

Oct. 4 39.41 2.39 11.18 | 0.37 85.94 36.84 227.75 0.54 
II 38.60 2.34 11.06 | 0.36 85.66 60.90 198.45 0.53 

18 37-83 2.29 10.82 | 0.34 85.34 84.83 169.03 0.51 

25 37.10 2.25 10.46 | 0.31 84.97 108.65 139.50 0.48 

Nov. I 36.43 2.21 10.00 | 0.28 84.56 132.38 109.87 —0.43 
8 35.82 2.17 9.44 | 0.24 84.11 156.06 80.19 0.39 

15 35.26 2.14 8.79 | 0.21 83.64 179.68 50.45 0.34 

22 34.76 2.11 8.06 | 0.17 83.16 203.24 20.65 0.28 

29 34.32 2.08 7.26 | O14 82.66 226.76 350.82 0.23 

Dec 6 33-94 2.06 6.40 | O11 82.17 250.27 320.96 | —0.18 
13 33-61 2.04 5-49 | 0.08 81.68 273.78 291.11 —0.13 
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EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER, EQUA- 
TORIAL REGION. 


WASHINGTON MEAN TIME. 








Interval Interval Iuterval 
Transit of Zero between Transit of Zero between Transit of Zero between 
Meridian. Successive Mezidian. Successive Meridian. Successive 
Transits. Transits. Transits. 
é€ h m h om d h m h m d h m h m 
Jan. 26 19 35.96 | 9 50.61 | May 13 10 33.29 | 9 50.44 J Aug. 28 1 8.55 | 9 50.53 
28 20 49.00 15 Ir 45.50 30 2 21.23 
30 22 2.02 17 12 57.69 Sept. I 3 33-94 
Feb. 1 23 15.03 19 14 9.87 3 4 46.67 
4 O 28.03 21 15 22.04 5 § 59-43 
6 1 41.01 | 9 50.59 23 16 34.19 | 9 50.43 7. 7:12.22 1 9g 50.56 
8 2 53-98 25 17 46.33 9 8 25.03 
10 4 6.93 27 18 58.45 Ir g 37.86 
12 5 19.87 29 20 10.57 13 10 50.72 
14 6 32.79 31 21 22.67 15 12 3.60 
16 7 45-70] 9 50.58 [ Jume 2 22 34.77} 9 50.42 17 13 16.51 | 9 50.58 
18 8 58.59 4 23 46.85 19 14 29.43 
20 10 11.47 7 O §8.92 21 1§ 42.37 
22 II 24.34 9 2 10.99 23 16 55.34 
24 12 37.19 II 3 «23.05 25 18 8.32 
26 13 50.02 | 9 50.56 13. 4 35-10 | 9 50.41 27 19 21.33 | 9 50.60 
28 15 2.84 5S $5 47-15 29 20 34.34 
Mar. 2 16 15.64 17. 6 59.20 Oct. 1 21 47.38 
4 17 28.43 Ig 8 11.24 3.23 0.44 
6 18 41.20 21 9g 23.28 6 O 13.51 
8 19 §3.95 | 9 50.55 23 10 35.32 | 9 50.41 8 1 26.60 | 9 50.62 
10 21 6.69 25 I1 47-36 10 2 39.71 
12 22 19.41 27 12 59.41 12) 3 52.84 
14 23 32.12 29 14 11.45 14 5 5.98 
17. O 44.81 July 1 15 23.50 16 6 19.13 
19 1 57.49 | 9 50.53 3 16 35.56 | 9 50.41 18 7 32.30 | 9 50.64 
21) 3 «10.15 § 17 47-63 20 8 45.48 
23 4 22.79 7 18 59.71 22 9 58.67 
25 5 35-4! 9 20 11.80 24 11 11.88 
27. «6 48.01 Il 21 23.91 26 12 25.10 
29 8 0.60] 9g 50.52 13 22 36.03 | 9 50.43 28 13 38.32 | 9 50.65 
31 9 13.17 1§ 23 48.17 30 14 §1.56 
Apr. 2 10 25.72 18 I 0.32 Nov. 1 16 4.81 
4 11 38.26 20 2 12.50 3.17 18.06 
6 12 50.78 22 3 24.70 5 18 31.32 
8 14 3.28 { 9 50.50 24 4 36.91 | 9 50.45 7 19 44.58 | 9 50.65 
10 I§ 15.76 26 § 49.15 9 20 57.86 
12 16 28.23 28 7 1.42 IX 22 11.14 
14 17 40.68 30 «8 13.71 13 23 24.43 
16 18 53.12 Aug. 1 9 26.03 16 O 37.73 
18 20 5.54] 9 50.48 3.10 38.37 | 9 50.47 18 1 51.04 | 9 50.66 
20 21 17.94 5 II 50.74 20 3 4.35 
22 22 30.33 713 3.14 22 4 17.67 
24 23 42.69 9 14 15.56 24 5 31.00 
27. O §5.05 II 15 28.01 26 6 44.32 
29 2 7.38 | 9 50.46 13 16 40.48 | 9 50.50 28 7 57.66} 9g 50.67 
May 1 3 19.70 15 17 §2.99 30 9 10.99 
3 4 32.00 17 19 5.52 Dec. 2 10 24.33 
5 5 44.29 Ig 20 18.07 4 11 37.66 
7 6 56.56 21 21 30.65 6 12 51.00 
9 8 882] 9 50.45 23 22 43.26 | 9 50.52 8 14 4.33 | 9 50.67 
Il Q 21.06 25 23 55-89 10 15 17.67 
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626 JUPITER, 1913. 


EPHEMERIS FOR PHYSICAL OBSERVATIONS OF JUPITER, GREAT 
RED SPOT. 


WASHINGTON MEAN TIME. 








Interval Interval Interval 
Transit of Great Red between Transit of Great Red between Transit of Great Red between 
Spot. Successive Spot. Successive Spot. Successive 


Transits. Transits. 


Transits. 
d h m h m d h m h m d h m h m 
Jan. 25 5 35.26] 9 55.78 | May 12 18 58.09] 9 55.62 [ Aug. 28 7 57.95 | 9 55-7! 
27 7 14.18 14 20 36.17 30 9g 36.51 
29 8 53.08 16 22 14.23 Sept. 1 II 15.09 
31 10 31.97 18 23 52.28 3 12 53.70 
Feb. 2 12 10.85 21 I 30.31 5 14 32.34 
4 13 49-71 | 9 55-77 23 3 8.32] 9 55.60 7 16 11.00 | 9 55.73 
6 15 28.56 25 4 46.31 9 17 49.68 
8 17 7.40 27 6 24.29 Ir 19 28.38 
10 18 46.23 29 8 2.26 13 21 7.11 
12 20 25.05 31. Q 40.22 15 22.45.86 
14 22 3.85 | 9 55.76 | Jume 2 11 18.17 | 9 55.59 18 oO 24.63 | 9 55.76 
16 23 42.63 4 12 56.11 20 2 3.43 
Ig 1 21.38 6 14 34.04 22 3 42.25 
21 3 £0.12 8 16 11.96 24 § 21.08 
23 4 38.83 10 17 49.88 26 6 59.93 
25 617.53 | 9 55.74 I2 19 27.80] 9 55.58 28 8 38.81 | 9 55.78 
27. 7 §6.23 14 21 §.71 30 10 17.70 
Mar. I 9 34.92 16 22 43.61 Oct. 2 11 56.61 
3 IT 13.59 19 O 21.51 4 13 35-55 
5 12 52.24 21 I 59.40 6 15 14.50 
7 14 30.88 | 9 55.72 23. 3 37-29 | 9 55-58 8 16 53-47 | 9 55.80 
9 16 9.49 25 § 15.19 10 18 32.45 
11 17 48.08 27. 6 53.09 12 20 11.44 
13 19 26.66 29 8 30.99 14 21 50.45 
15 2% 5.23 July 110 8.89 16 23 29.47 
17 22 43.79 | 9 55.71 3 11 46.80] 9 55.58 19 i 8.52] g 55.81 
20 O 22.33 § 13 24.72 21 2 47.58 
22 2 0.85 7 15 2.65 23. 4 26.66 
24 3 39-35 9 16 40.60 25 6 5.74 
26 5§ 17.83 Ir 18 18.56 27 7 44.83 
28 6 56.29 |} 9 55.69 13 19 56.53 | 9 55-60 29 9 23.93 | 9 55.82 
» 30 8 34.73 15 21 34.52 3I II 3.04 
Apr. 1 10 13.15 17 23 12.53 Nov. 2 12 42.16 
3 11 51.56 20 O 50.56 4 14 21.29 
5 13 29.95 22 2 28.61 616 0.43 
715 8.33 | 9 55.67 24 4 6.69] 9 55.62 8 17 39.58 | 9 55.83 
9 16 46.69 26 5 44.80 10 19 18.74 
Ir 18 25.03 28 7 22.93 I2 20 57.9! 
13 20 3.36 30 9g 1.08 14 22 37.07 
15 21 41.67 Aug. I 10 39.25 17 O 16.24 
17 23 19.96 | 9 55.66 3.12 17.44] 9 55.64 19 1 55-42) 9 55-84 
20 O 58.23 5 13 55.66 21 3 34.61 
22 2 36.48 7 15 33.91 23. 5 13.81 
24 4 14.72 9 17 12.20 25 6 53.01 
26 5§ 52.94 Ir 18 50.51 27 8 32.22 
28 7 31.14 | 9 55.64 13 20 28.85 | 9 55.67 29 10 11.42 | 9 55.84 
30 Q 9.32 1§ 22 7.22 Dec. I I! 50.63 
May 2 10 47.49 17 23 45.61 3 13 29.85 
4 12 25.64 20 I 24.02 5 15 9.06 
6 14 3.78 22 3 2.47 7 16 48.28 
8 15 41.90 | 9 55.62 24 4 40.94 | 9 55.70 9 18 27.50 | 9 55-84 
10 17 20.00 26 6 19.43 Ir 20 6.71 
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APPARENT ORBITS OF THE SATELLITES OF JUPITER AT DATE OF OPPOSI- 
TION, JULY 4, 1913, AS SEEN IN AN INVERTING TELESCOPE. 


(The vertical scale ts three times the horizontal one.) 


In the above diagram the central vertical ellipse represents the disk of Jupiter, 
elongated three times in the vertical direction, and the inner ellipse represents 
the orbit of Satellite V. The object of the figure is to facilitate the identification 
of satellites in cases where the diagrams of configurations do not suffice. For 
example, if two satellites are seen together, a reference to the above figure will 
show which is the inner and which the outer one of the pair. 

The ephemeris of the four outer satellites of Jupiter is given on pages 632— 
655, each month occupying two pages, which contain, respectively, the times of 
the phenomena and the diagrams of the configurations. The latter are given for 
each day, Jupiter being represented by a light disk, ©, in the center of the page, 
and the relative positions of the satellites at the Washington time stated above 
the diagrams being indicated by dots. The designation of each satellite is shown 
by a numeral placed to the right or left of the dot, according as the motion of the 
satellite at the instant in question is toward the east or toward the west, the motion 
being always toward the numeral. In constructing the diagrams the latitudes of 
the satellites are always considered zero, except where two or more of them chance 
to be at nearly the same distance from the planet, when they are placed one above 
the other, according to their apparent latitudes. If, at the epoch of any config- 
uration, one or more satellites are projected on the disk of the planet, that phe- 
nomenon is indicated by a light disk ©, at the left-hand side of the page; and if 
any satellites are invisible on account of being occulted behind the disk of the 
planet, or eclipsed by its shadow, that circumstance is indicated by a dark disk, @, 
at the right-hand side of the page. In both cases the annexed numerals serve to 
point out which satellites are thus rendered invisible. 

The differential coordinates of the sixth and seventh satellites will be found 
on pages 630 and 631. 


MEAN SYNODIC PERIODS OF THE SATELLITES. 


d hms d | d hm ies d 
I. 1: 18 28 35.945 = _ 1.769 860 48 | V. O11 57 27-635 = 0.498 23652 
Il, 3:13.17 53-735 = 3-554 094 16 | VI. = 266.00 
Ill. 7 3 59 35-854 = 7.16638720 . VII. = 276.67 


IV. 16 18 5 6.928 16.753 55241 | 
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SATELLITE V. 
WASHINGTON MEAN TIME OF EVERY, TWENTIETH GREATEST ELONGATION. 


d h d h d 


h d h 
Apr. 20 12.4 E. | July 19 #162 E. [| Apr. 20 64 W. | July 119 10.2 W. 
30 11.5 E. 29 15.3 E. 30 17.5 W. 29 9.3 W. 
May 10 106 E. | Aug. 8 14.4 E. | May 10 166 W Aug. 8 8.4 W. 
20 9.7 E. 18 13.5 E. 20 15.7. W. 18 7.5 W. 
30 88 E. 28 12.6 E. 30 14.8 W. 28 66 W. 
June 9 7.9 E. | Sept. 7 #+1.8 E. [June 9 13.9 W. | Sept. 7 17.7. W. 
19 7.0 E. 17 109 E. 4 19 12.9 W. 17 169 W. 
290 «(6.1 E. 27 10.1 *&E. 29 12.0 W. 27 16.1 W. 
July 9 17.1 &E. Oct. 7 93 &E.- July 9 11.1 W. | Oct. 7 #15.2 W. 





—— ———————— = —— ——_ —— —_——_— = ————— OOO Se OO 


WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 


SATELLITE I. 


d h m d h 


m d h m d hm 
Jan. 18 12 28.9 § Apr. 13 12 1.34 July 7 9 27.1 | Sept. 30 7 95 
20 6 59.1 15 6 29.5 9 3 53-1 | Oct. 2 I 38.3 
22 I 29.3 17 O 57-6 10 22 19.0 3 20 7.1 
23 19 59.5 18 19 25.7 12 16 45.0 5 14 36.0 
25 14 29.7 20 13 53-7 id II 11.0 7 9 49 
27 8 59.9 22 8 21.7 16 5 37.0 9 3 33-9 
29 3 30.0 24 2 49.6 18 O 3.1 10 22 3.0 
30 22 O.! 25 21 17.3 19 18 29.2 12 16 32.1 
Feb. 1 16 30.2 27 15 45.0 21 I2 55.3 14 Ir 1.2 
3 II 0.3 29 10 12.7 23 7 21.5 16 5 30.4 
5 5 30.4 | May 1 4 40.3 25 1 47.7 17 23 59.7 
7 Oo 0.3 2 23 «7.8 26 20 13.9 19 18 29.0 
8 18 30.3 4 17 35-3 28 14 40.2 21 12 58.4 
10 13, 0.2 6 I2 2.7 30 9 6.5 23 7 278 
12 7 30.1 8 6 30.0 | Aug. 1 3 32. 25 1 $7.2 
14 2 0.0 10 O 57-2 2 21 §9.4 26 20 26.8 
15 20 29.9 II 19 24.4 4 16 25.9 28 14 56.4 
17 14 59.7 13 13 51.5 6 10 §2.5 30 g 26.0 
19 9 29.4 15 8 18.6 8 5 19.1 | Nov. 1 3 55-6 
21 3 59.1 17 2 45.5 9 23 45.8 2 22 25.3 
22 22 28.8 18 21 12.4 II 18 12.5 4 16 55.0 
24 16 58.5 20 1§ 39.3 13 12 39.3 6 Ir 24.8 
26 Ir 28.1 22 10 6.1 15 7 O71 8 5 54.6 
28 5 57-7 24 4 32.8 17 I 33.1 10 O 24.5 
Mar. 2 O 27.3 25 22 59.5 18 20 O.1 Il 18 54-4 
° 3 18 56.8 27 17 26.1 20 14 27.2 13 13 24.3 
5 13 26.2 29 Il 52.6 22 8 54.3 15 7 54:3 
7 7 55.6 31 6 19.1 24 3 °21.5 17 2 24.3 
9 2 25.0 June 2 © 45.5 25 21 48.8 18 20 54.3 
10 20 54.3 3 IQ 11.9 27 16 16.2 20 15 24.4 
12 I§ 23.6 5 13 38.3 29 10 43.6 22 9 54-4 
14 9 52.8 7 8 4.6 31 5 11.1 24 4 24.5 
16 4 22.0 9 2 30.9 | Sept. 1 23 38.7 25 22 54.6 
17 22 51.1 10 20 57.1 3 18 6.3 27 17 24.8 
19 17 20.2 12 15 23.3 5 12 340] ° 29 II §5.0 
21 II 49.2 14 9 49.4 7 7 1.8 Dec. 1 6 25.2 
23 6 18.2 16 4 15.5 9 I 29.7 3 O 55.4 
25 O 47.1 17 22 41.6 10 19 57.6 4 19 25.6 
26 19 15.9 19 17 7.6 12 14 25.6 6 13 55-9 
28 13 44.7 21 II 33.6 14 8 53.7 8 8 26.2 
30 8 13.4 23 5 59.6 16 3 21.9 10 2 56.5 
Apr | 2 42.1 25 © 25.6 17 21 50.1 It 21 26.8 
2 21 10.7 26 18 51.5 19 16 18.4 13 15 57-2 
4 15 39.3 28 1317.5 21 10 46.7 15 10 27.6 
6 10 7.8 30 7 43:5 23 5 15.1 17 4 58.0 
8 4 36.3] July 2 2 9.4 24 23 43-6 18 23 28.4 

9 23 4-7 3 20 35.3 , 26 18 12.1 

II 17 33.0 5 15 1.2 28 12 40.8 
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WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 


SATELLITE II. 

















h m d h m 
17 51.7 | Oct. 1 22 50.4 
6 58.7 5 12 9.3 
20 6.5 9 I 29.8 
9 14.0 12 14 49.8 
22 22.4 16 4 11.3 
II 30.5 19 17 32.1 
O 39.6 23 6 54.4 
13 48.4 26 20 16.0 
2 58.4 30 9 39.2 
| 16 8.1 | Nov. 2 23 1.6 
5 19.1 6 12 25.4 
18 29.8 10 r 48.5 
. 7 42.0 13 1§ 13.0 
6 II 22.0 30 17 25.4 23 20 53.9 17 4 36.7 
10 O 42.3] June 3 6 34. 27 10 7.3 20 18 1.7 
13 14 2.2 6 19 43.3 30 23 20.4 24 7 25.8 
17 3 21.8 10 8 51.8 | Sept. 3 12 35.1 27 20 51.3 
20 16 40.9 13 21 59.7 7 1 49.5 | Dec. 1! 10 15.9 
24 5 59-7 17 Ir 7.6 10 15 5-4 4 23 41.7 
27 1g 18.1 21 O 15.0 14 4 20.9 8 13 6.6 
31 8 36.0 24 13 22.5 17 17 38.1 12 2 32.7 
Apr. 3 21 53-5 28 2 29.6 21 6 54.8 15 1§ 579 
7 1110.4] July 1 15 37.1 24 20 13.1 19 | 5 24.1 

II O 27.0 5 4 44.1 28 9 30.9 ) 

SATELLITE III. 
d h m d h m d h hm 
Jan. 18 20 29.6 | Apr. 14 23 18.9 | July 9 17 23.4] Oct. 3 I2 35.1 
26 O 55.8 22 3° 11.1 16 20 40.6 IO 16 38.6 
Feb. 2 5 20.7 29 6 58.8 23 23 59.8 17 20 46.5 
9 9 44.5 | May 6 10 41.6 31 3 20.8 25 O 57.6 
16 14 6.2 13 14 20.0 | Aug. 7 6 44.7 | Nov. 1 5 12.3 
23 18 26.3 20 17 54.6 14 10 12.6 8 9 292 
Mar. 2 22 43.3 27 21 24.6 21 13 44.7 15 13 48.7 
10 257.5] June 4 O 51.1 28 17 22.0 22 18 10.6 
17 7 8.5 II 4 13.6 | Sept. 4 21 325 29 22 34.5 
24 II 16.3 18 7 33-2 12 o 49.1 | Dec. 7 3 08 
31 15 21.1 25 10 50.6 19 4 40.7 14 7 28.3 
Apr. 7 19 21.7 | July 2 14 6.8 26 8 35.7 
SATELLITE IV. 

| _ | 
d | h om d | h m d | h m d hm 
Jan. 26! 18 57.7 | Apr. 20 | 18 43.1 J July 12 23 9.249 Oct. 4 | 7 14.8 
Feb. 12 15 14.0] May 7 Il 33.8 29 13 35.1 21 I 55.1 
Mar. | 11 4.6 24 3 27.4 | Aug. 15 4 38.4 | Nov. 6 21 18.3 
18 6 22.2 | June 9g 18 29.8 31 20 32.6 23 17 16.0 
Apr. 4 O 57-4 26 8 56.6 | Sept. 17 13 25.2 | Dec. 10 13 38.8 
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DIFFERENTIAL COORDINATES OF SATELLITE VI. 








Washing- | Washing- | Washing- ' 
ton Mean | Qy;~Ajup,'Oy—Osup} ton Mean | Ay;—Asup|Syr-Syap] ton Mean (Ay1—Ayup| Svr—Ssup. | 
—-— — | 
m 8 m s m 8 , 
Feb. 15 | —2 32 May 20] +4 20 —2 37 —21.6 
17 2 26 22 4 20 2 45 20.5 
19 2 20 24 4 20 2 5§2 19.3 
21 2 14 26 4 20 2 59 18.1 
23 2 #7 28 4 19 3 6 16.9 
25 | ~2 oO. 30 | +4 18 —3 #12 —15-7 
27 I §2 June 1 4 16 3 «18 14.5 
Mar. I 1 44 3 4 13 3. 23 13.3 
3 1 36 5 4 9 3 27 12.1 
5 1 27 7 4 5§5 3. 3! 10.9 
7) 71 17 9| +4 0O —3 35 — 9-7 
9 1 7 11 3 54 3 38 8.5 
11 Oo 57 13 3 48 3 4! 7-4 
13 o 46 15 3 41 3 43 6.2 
15 Oo 35 17 3 34 3 44 5-0 
17 | —9O 24 19 | +3 26 —3 45) — 3.8 
19 | —-O 12 25 3 18 3 45 2.6 
21 o.06°8 23 3.49 3 45 1.4 
23 | +o 12 25 2 59 3 45| — 03 
25 Oo 24 27 2 49 3 44 + 0.8 
27 | +O 37 29 | +2 38 —-3 42] + 19 
29 Oo 49 July 1 2 27 3 40 3.0 
31 I I 3 2 16 3 37 4.0 
Apr. 2 I 13 5 2 4 3 34 5.1 
4 I 25 7 I 52 3 31 6.1 
6| +1 37 9| +1 40 —3 27| + 7.1 
8 I 49 1! 1 28 3 23 8.0 
10 2 oOo 13 I 15 3 18 8.9 
12 2 $11 15 I 2 3. 13 9-7 
14 2 22 17 Oo 49 3 7 10.5 
16 | +2 32 19 | +o 36 —3 +! +11.3 
18 2 42 21 Oo 23 2 54 12.0 
20 2 5§2 23 | +o 10 2 47 12.7 
22 3 | 25 | -o 3° 2 40 13.3 
24 3 #10 27 o 16 2 32 13.9 
26 | +3 18 29 | —o 28 —2 24 +14.4 
28 3. 26 31 o 4! 2 16 14.9 
30 3 34 Aug. 2 Oo 53 2 8 15.3 
May 2 3 41 4 I § 1 59 15.7 
4 3 48 6 1 17 I 50 16.0 
6|+3 54 8| —1 28 | —1 40| +16.2 
81 3 59 10 | 1 39 | I 30 16.4 
10 4 4 12 I 50 1 20 16.5 
12 4 8 14 2 Oo I 10 16.5 
14 4 12 16 2 10 —-I Oo +16. 
16} +4 15 18 | —2 I9 
18 | +4 18 20! —2 28 ' 
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DIFFERENTIAL COORDINATES OF SATELLITE VII. 





Washing- 


Ayy1—-A Jap. Ovi sup. ton Mean Ayy1—-Ayup. Ovrr—O sup. 


Washing- 
ton Mean Ay a Jup. 
Noon. 














m $s m $s ™m $s 
Feb. 15 | —2 © —O 24 Aug.22 | +4 13 +20.0 
17 2 #7 O I5 24 4 8 18.6 
19 2 13 —-O 5§ 26 4 2 17.2 
21 2 I9 +o 5 28 3 56 15.7 ° 
23 2 25 Oo 15 30 3 49 14.2 
25 | —2 30 +o 26 Sept. 1] +3 42 +12.7 
27 2 35 o 36 3 3 34 11.1 
Mar. I 2 39 O 47 5 3 26 9.6 
3 2 43 o 58 7 3.17 8.0 
5 2 46 1 9 9 3.7 6.5 
7) 72 49 +r 20 mm | +2 57 + 4.9 
9 2 5! I 3! 13 2 47 3-3 
1! 2 53 I 42 15 2 36 1.7 
13 2 55 I 53 17 2 25 + oO.1 
15 2 56 2 4 19 2 133 — 1.4 
17| —2 57 +2 14 21 | +2 #1 — 2.9 
19 2 357 2 24 23 1 49 4-3 
21 2 57 2 34 25 1 37 5-7 
23 2 56 2 44 27 I 24 7.1 
25 2 55 2 54 29 I 12 8.4 
27 | —2 54 +3 3 Oct. 1 | +0 59 — 9.7 
29. 2 52 3 12 3 O 47 10.9 
31 2 50 3 «21 5 oO 4 12.0 
Apr. 2 2 48 3 29 7 Oo 21 13.0 
4 2 45 3 37 9; +o 9 ¥4.0 
6| —2 42 0.3 +3 44 11] —-o 3 —14.9 
8 2 39 1.5 3 5! 13 oO I5 15.7 
10 2 36 2.6 3 57 15 O 27 16.4 
12 2 32 3-7 4 3 17 o 38 17.1 
14 2 28 4.8 4 8 19 Oo 49 17.6 
16| —2 24 6.0 +4 13 21 | —o 59 —18.1 
18 2 9 7.1 4 18 23 I 9 18.5 
20 2 14 8.3 4 22 25 I 19 18.7 
22 2 9 9.4 4 26 27 I 29 18.9 
24 | 2 3 10.6 4 29 29 1 38 19.0 
261 —1I 57 +11.7 +4 31 31 | —1 47 | —19.0 
28 | I 51 12.9 4 33 Nov. 2 I 55 18.9 
30 I 44 14.0 4 34 4 2 2 18.7 
May 2 I 37 15.2 4 34 6 2 9 18.5 
4 I 30 16.4 4 34 8 2 #15 18.2 
6}; -—I 23 +4 33 10 | —2 21 —17.8 
8 I 16 4 32 12 2 26 17.3 
10 1 8 4 30 14 2 30 16.7 
12 I Oo 4 28 16 2 33 16.0 
14 O 51 4 25 18 | —2 36 —15.3 
16 | —o 42 +4 22 
1} —O 33 | +24.7 +4 18 
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WASHINGTON MEAN TIME. 


JANUARY. 





By reason of the proximity of JUPITER to the SuN the phenomena 
of the satellites are not given prior to January 17. 


d hm i =s d hm “°s d hm °5s 
17 13 39 I. Sh. In. | 22 16 24 49] II. Ec. Dis.§ 28 2 45 II. Sh. Eg. 
14 10 I. Tr. In. 20 19 Il. Oc. Re. 4 9 Il. Tr. Eg. 
15 55 I. Sh. Eg. 21 4 I. Sh. In 4 29 I. Sh. In. 
16 27 I. Tr. Eg. 21 40 I. Tr. In. 5 10 I. Tr. In. 
18 10 51 Oo I. Ec. Dis. 23 20 I. Sh. Eg. 6 45 I. Sh. Eg. 
13 37 I. Oc. Re. 23 57 I. Tr. Eg. 7 27 I. Tr. Eg. 
16 58 38 | III. Ec. Dis.{ 38 18 16 30 I* Ee. Dis.J 29 1 42 3 I. Ec. Dis. 
21 58 Ill. Oc. Re. 21 8 I. Oc. Re. 4 38 I. Oc. Re. 
19 3 748j Il. Ee. Dis.] 84 10 41 II. Sh. In. 10 45 III. Sh. In. 
6 55 II. Oc. Re. II 57 Il. Tr. In. 13 33 Ill. Tr. In. 
8 8 I. Sh. In. 13 26 II. Sh. Eg. 13 36 III. Sh. Eg. 
8 40 J. Tr. In. 14 44 Il. Tr. Eg. 16 32 III. Tr. Eg. 
IO 24 I. Sh. Eg. 15 33 I. Sh. In. 18 58 42 | II. Ee. Dis. 
10 57 I. Tr. Eg. 16 10 I. Tr. In. 22 58 I. Sh. In 
20 5 19 27 I. Ec. Dis. 17 49 I. Sh. Eg. 23 6 II. Oc. Re 
8 7 I. Oc. Re. 18 27 I. Tr. Eg. 23 40 I. Tr. In. 
21 23 Il. Sh. In. [ 28 12 45 3 I. Ec. Dis.[ 80 1 14 I. Sh. Eg. 
22 32 Il. Tr. In. 15 38 I. Oc. Re. 1 57 I. Tr. Eg. 
21 o 8 Il. Sh. Eg. 20 56 37 | III. Ec. Dis. 20 10 31 I. Fe. Dis. 
I 19 IJ. Tr. Eg. | 26 2 25 HII. Oc. Re. 23 8 I. Oc. Re. 
2 36 I. Sh. In. § 4147] II. Ee. Dis.§ 81 13 17 II. Sh. In. 
3 10 I. Tr. In. 9 43 II. Oc. Re. 14 47 Il. Tr. In. 
4 52 I. Sh. Eg. 10 I I. Sh. Jn. 16 2 II. Sh. Eg. 
5 27 I. Tr. Eg. 10 40 I. Tr. In. 17 26 I. Sh. In. 
23 48 1 I. Ec. Dis. 12 17 J. Sh. Eg. 17 33 Il. Tr. Eg. 
22 2 38 I. Oc. Re. 12 57 I. Tr. Eg. 18 10 I.* Tr. In. 
6 46 III. Sh. In. [| 27 7 13 30 I. Ee. Dis. 19 42 I. Sh. Eg. 
9 8 Ill. Tr. In. 10 8 I. Oc. Re. 20 27 I. Tr. Eg. 
9 37 lil. Sh. Eg. 23 59 IJ. Sh. In 
I2 5 Iii. Tr. Eg. |] 28 1 23 Il. Tr. In 


Nore.—In. denotes ingress: Eg., egress; Dis., disappearance; Re., reappearance; Ec., 
Oc. denotes occultation; Tr. transit of the satellite; Sh., transit of the shadow; 9 Onis at Washington. 
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JANUARY. 
Phases of the Eclipses of the Satelittes for an Inverting Telescope. an Inverting Telescope. 
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634 SATELLITES OF JUPITER, 1913. 
WASHINGTON MEAN TIME. 


FEBRUARY. 
d hm i s d hm i s d hm =“°%s 
114 39 3 I. Ec. Dis. 11 5 12 II. Sh. In. | 20 2 37 III. Tr. In. 
17 39 I* Oc. Re. 7 1 Il. Tr. In 239 29 | II. Ec. Dis. 
2 o 54 39 | III. Ec. Dis. 7 58 II. Sh. Eg 4 38 I. Sh. In 
3 36 42] 11]. Ec. Re. 8 16 I. Sh. In. 5 38 I. Tr. In 
3 5! lI. Oc. Dis. 9 9 I. Tr. In. 5 40 HI. Tr. Eg 
6 51 HI. Oc. Re. 9 47 II. Tr. Eg 6 54 I. Sh. Eg 
8 15 36| Il. Ec. Dis. 10 32 I. Sh. Eg 7 21 II. Oc. Re. 
II 55 I. Sh. In. Ir 26 I. Tr. Eg. 7 54 I. Tr. Eg. 
12 29 II. Oc. Re. 7 12 5 29 58 I. Ec. Dis.f 21 0 7 IV. Tr. In. 
12 40 I. Tr. In. 8 39 I. Oc. Re I 21 IV. Tr. Eg. 
14 11 I. Sh. Eg. 14 39 IV. Oc. Dis I 52 16 I. Ec. Dis. 
14 57 I. Tr. Eg. 15 49 IV. Oc. Re 5 8 I. Oc. Re 
8 9 7 29 I. Ec. Dts. 18 40 HI. Sh. In 21 6 II. Sh. In 
12 9 I. Qc. Re. 21 34 III. Sh. Eg. 23 6 I. Sh. In 
4 2 36 II. Sh. In. 22 18 Il. Tr. In. 23 11 II. Tr. In 
4 12 Il. Tr. In. 718 o 6 1] ID. Ee. Dis. 23 52 Il. Sh. Eg. 
5 21 II. Sh. Eg. 1 20 Ill. Tr. Eg. | 28 o 7 - |. Tr. In. 
6 23 I. Sh. In. 2 44 I. Sh. In I 22 I. Sh. Eg 
6 59 Il. Tr. Eg 3 39 I Tr. In I 58 Il. Tr. Eg 
7 10 I. Tr. In. 4 37 II. Oc. Re. 2 24 I. Tr. Eg. 
8 39 I. Sh. Eg. 5 1 I. Sh. Eg. 20 20 47 I. Ee. Dis. 
9 27 I. Tr. Eg. 5 56 I. Tr. Eg. 23 37 I. Oc. Re. 
5& 336 2 I. Ec. Dis. 23 58 24 I. Ee. Dis.[ 28 12 so 11} III. Ec. Dis. 
6 39 I. Oc. Reo} 14 3 8 I. Oc. Re. 15 35 56| III. Ee. Re. 
14 42 II. Sh. In. 18 30 II. Sh. In. 15 56 11] II. Ec. Dis. 
17 35 III* Sh. Eg. 20 24 Il. Tr. In. 16 54 III.* Oc. Dis. 
17 56 H1i* Tr. In 21 13 I. Sh. In 17 34 I* Sh. In 
20 57 HY. Tr. Eg. 21 15 II. Sh. Eg. 18 37 I. Tr. In. 
21 32 26] II. Ec. Dis. 22 9 I. Tr. In. 19 5I I. Sh. Eg. 
6 o 51 1. Sh. In 23 11 Il. Tr. Eg. 19 59 III. Oc. Re 
I 40 1. Tr. In 23 29 I. Sh. Eg. 20 43 II. Oc. Re 
I 52 Il. Oc. Re. | 15 o 26 I. Tr. Eg. 20 $4 I. Tr. Eg. 
3 7 I. Sh. Eg. 18 26 55 I. Ec. Dis.] 34 14 49 10 I. Ec. Das. 
357 I. Tr. Kg 21 38 I. Oc. Re. 18 7 I* Oc. Re. 
22 4 29 I. Ec. Dis.} 16 8 51 26 | III. Ec. Dis.] 35 10 25 II. Sh. In. 
7 #1 9 I. Oc. Re. 11 35 58 | III. Ec. Re. 12 3 I. Sh. In. 
15 53 II. Sh. In. 12 35 IiI. Oc. Dis. 12 34 Il. Tr. In. 
17 36 IW Tr. In. 13 22 46] II. Ee. Dis. 13 6 I. Tr. In. 
18 39 II. Sh. Eg. 15 38 ilI. Oc. Re. 13,11 II. Sh. Eg. 
19 19 I. Sh. In. 15 41 1, Sh. In. 14 19 I. Sh. Eg. 
20 IO I. Tr. In. 16 38 I. Tr. In. 15 22 II. Tr. Eg. 
20 23 II. Tr. Eg. 17 58 I1.* Sh. Eg. 15 23 I. Tr. Eg. 
21 36 I. Sh. Eg. 18 Oo IIl.* Oc. Re. | 26 9 17 41 I. Ee. Dis 
22 26 I. Tr. Eg. 18 55 I. Tr. Eg. 12 37 I. Oc. Re. 
8 16 33 Oo I. Ec. Dis.} 17 12 55 19 I. Ee. Dis.{ 87 2 35 WI. Sh. In. 
19 39 I. Oc. Re. 16 8 I. Oc. Re. 5 12 50] II. Ec. Dis. 
8 453 10] II]. Ec. Dis.f 18 7 48 II. Sh. In. 5 32 III. Sh. Eg 
7 36 28] III. Ec. Re. 9 48 Il. Tr. In. 6 31 I. Sh. In 
8 14 II. Oc. Dis. 10 9 I. Sh. In. 6 53 Il. Tr. In 
10 49 15 | II. Ee. Dis. 10 34 II. Sh. Eg. 7 35 I. Tr. In 
It 15 Ill. Oc. Re. 11 8 I. Tr. In. 8 47 I. Sh. Eg 
13 48 I. Sh. In. 12 26 I. Sh. Eg. 9 52 I. Tr. Eg 
14 39 I. Tr. In. 12 35 II. Tr. Eg. 9 59 Ill. Tr. Eg 
15 15 II. Oc. Re. 13 25 i. Tr. Eg. 10 II. Oc. Re 
16 4 I. Sh. Eg. ] 18 7 23 50 I. Ec. Dis.] 28 3 46 6 I. Ec. Dis 
16 56 I. Tr. Eg. 10 38 I. Oc. Re. 7 6 I. Oc. Re 
1G ir 1 25 I. Ec. Dis. 22 38 III. Sh. In. 23 42 II. Sh. In 
14 9 I. Oc. Re. | 20 1 33 | III. Sh. Eg. 





Norg.—In. denotes ingress: Eg., egress; Dis., disappearance; Re., reappearance : Ec., eclipse 
Oc. denotes occultation; Tr., transit of the satellite: Sh., transit of the shadow: ‘* Visible at Washington. 
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FEBRUARY. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 







































































I ‘ = III qs 
II 4 = IV. No Eclipse. 
Configurations at 17" 30™ for an Inverting Telescope. 
2 West. East. 
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MARCH. 
d hm 5 d hm i °s d hm i =°5 
loos I. Sh. In. | 10 4 31 III. Oc. Re. | 90 15 43 I.* Tr. Eg. 
I 57 II. Tr. In. 18 36 45 I. Ec. Dis. 17 29 III.* Sh. Eg. 
2 5 I. Tr. In. 22 3 I. Oc. Re. 18 5 II. Oc. Re. 
2 28 II. Sh. Eg. ] 11 15 37 II.* Sh. In. 19 29 II. Tr. In. 
3 16 I. Sh. Eg. 15 49 I.* Sh. In. 22 39 II. Tr. Eg. 
4 22 I. Tr. Eg. 17 0 1* Tr. In. [31 9 27 23 I. Ec. Dis 
4 44 I], Tr. Eg. 18 3 Il. Tr. In. 12 58 I. Oc. Re. 
10 14 IV. Oc. Dhis. 18 6 I. Sh. Eg. }| 22 6 39 I. Sh. In. 
II 55 IV. Oc. Re. 18 24 II. Sh. Eg. 7 31 II. Sh. In. 
22 14 36 I. Ec. Dis. 19 18 I. Tr. Eg. 7 54 I. Tr. In. 
3 1 36 I, Oc. Re. 20 52 Ii. Tr. Eg. 8 55 I. Sh. Eg. 
16 48 16 | III.* Ec. Dis.} 12 13° 5§ 15 I. Ec. Dis. 10 6 II. Tr. In. 
18 29 29] II. Ec. Dis. 16 32 I* Oc. Re. 10 12 I. Tr. Eg. 
19 28 I. Sh. In. [18 10 17 I. Sh. In. 10 18 II. Sh. Eg. 
19 35 14| III. Ec. Re. 1019 19| II. Ec. Dis. 12 54 Il. Tr. Eg. 
20 34 I. Tr. In. 10 31 III. Sh. In. | 88 3°55 52 I. Ec. MDs, 
21 10 III. Oc. Dis. II 29 I, Tr. In. 7 27 I. Oc. Re. 
21 44 I. Sh. Eg. 12 34 I. Sh. Eg. § 24 1 7 I. Sh. In 
22 51 I. Tr. Eg. 13 30 - | II. Sh. Eg. 29 5] Il. Ec. Dis. 
23 25 II. Oc. Re. 13 47 I. Tr. Eg. 2 23 I. Tr. In 
8 o 16 III. Oc. Re. 15 20 III. Tr. In. 3 24 I. Sh. Eg 
16 42 59 I.* Ec. Dis. 15 26 IL* Oc. Re. 4 40 I. Tr. Eg. 
20 5 I. Oc. Re. 18 28 Hil. Tr. Eg. 4 41 52 | III. Ec. Dis. 
413 1 II. Sh. In. | 14 7 33 39 I. Ec. Dis. 7 24 II. Oc. Re. 
13 56 I. Sh. In. II I I. Oc. Re. 7 32 25 | Ill. Ec. Re. 
I5 3 I. Tr. In. | 15 4 46 I. Sh. In. 9 41 III. Oc. Dis. 
15 20 II. Tr. In 455 II. Sh. In. 12 §2 III. Oc. Re. 
15 47 II. Sh. Eg 5 59 I. Tr. In. 22 24 14 I. Ec. Dis. 
16 12 I.* Sh. Eg 7 2 I, Sh. Eg. | 25 1 56 I. Oc. Re 
17 21 1* Tr. Eg 7 24 Il. Tr. In. 19 35 I. Sh. In. 
18 7 Il. Tr. Eg 7 41 II. Sh. Eg. 20 50 II. Sh. In. 
6 11 11 29 I. Ec. Dis 8 16 I. Tr. Eg. 20 52 I. Tr. In. 
14 35 I. Oc. Re 10 12 Il. Tr. Eg. 21 §2 I. Sh. Eg. 
6 6 33 Ill. Sh. In. } 16 2 2 9 I. Ec. Dis. 23 9 I. Tr. Eg. 
746 7| IL. Ee. Dis 5 31 I. Oc. Re. 23 26 II. Tr. In. 
8 24 I. Sh, In 23 14 I. Sh. In. 23 37 It. Sh. Eg. 
9 31 III. Sh. Eg. 23 35 55 | II. Ec. Dis.[ 26 2 14 II. Tr. Eg. 
9 33 I. Tr. In. | 17 © 28 I. Tr. In. 2 41 IV. Sh. In. 
IO 41 I. Sh. Eg 044 O/ III. Ec. Dis. 3 36 IV. Sh. Eg. 
Ir 8 III. Tr. In I 31 I. Sh. Eg. 14 21 IV. Tr. In 
II 50 I. Tr. Eg 2 45 I. Tr. Eg. 6 33 Iv-5 Tr. Ee 
12 46 II. Oc. Re 3 33 22| Ill. Ec. Re. 20 25 | I Oc. Re. 
14 15 Il, Tr. Eg. 4 46 II. Oc. Re. } 87 14 4 I. Sh. In. 
7 5 39 53 I. Ee. Dis. 5 34 III. Oc. Dis. te as go | IL* Ec. Dis 
9 4 I. Oc. Re 8 43 | III. Oc. Re. 16 20 Y.* Sh. Eg. 
8 2 19 II. Sh. In 18 21 43 i IV. Ec. Dis. 17 38 I. Tr. Eg. 
2 52 I. Sh. In 19 13 21: IV. Ec. Re. ra 37 1 Sh. Tn. 
4 2 I. Tr. In 20 30 30 I. Ee. Dis. 21 28 Ill. Sh. Eg. 
4 41 II. Tr. In. | 18 o I. Oc. Re. 23 34 WW. Tr. In 
5 5 Hl. Sh. Eg 5 19 IV. Oc. Dis.J 78 2 45 | 1 Tr Be 
5 9 I. Sh. Eg. 7 25 IV. Oc. Re. T4 53 L* Oc. Re 
6 19 I. Tr. Eg. 17 42 I. Sh In. [ 2 8 32 I, Sh. In 
7 29 II. Tr. Eg. 18 14 II. Sh. In. 2 “? i ar. in. 
8 o 8 23 r Ee. RS 18 56 7 ar. a 10 (49 Ls Sh. Eg 
3 34 . Oc. Re. 19 59 . . . 12 . . 
19 31 IV. Tr. In. 20 rt: II. Tr. in a $2 i. ar. Ee 
20 46 14 | Ill. Ec. Dis. 21 Oo II. Sh. Eg. 1§ 33 1° Tr. Eg. 
21 244| II. Ee. Dis. 21 14 I. Tr. Eg. ] © 5s 49 35 I. Ee. Dis 
21 18 IV. Tr. Eg. 23 34 I. Tr. Eg. [gy 2 73 1. oo: ORe 
21 21 I. Sh. In. | 19 14 59 Oo I.* Ec. Dis. 40.7 I. Tr. In. 
22 31 I. Tr. In. 18 29 I. Oc. Re. 4 42 1s} II. Ec. Dis. 
23 34 24 | III. Ec. Re. | 20 12 10 I. Sh. In. & 36 I. Sh. Eg. 
23 37 I. Sh. Eg. 12 52 30| II. Ec. Dis. 8 40.16| III. Ec. Dis 
10 o 48 I, Tr. Eg. 13 25 I. Tr. In. TO 0 II. Oc. Re 
I 24 III. Oc. Dis. 14 27 I. Sh. Eg. 13 sO ITT. Oc. Re: 
2 6 II. Oc. Re. 14 29 WI. Sh. In. 16 §7 III.* Oc. Re. 


Nore.— In. denotes ingress; Eg., egress; Dis., disappearance: Re., reappearance; Ec., 
Oc. denotes occultation; Tr. transit of the satellite; Sh., transit of the shadow; "Vinbie at Washington. 
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MARCH. 
Phases of the Eclipses of the Satellites for an Invertang Telescope. 
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Configurations at 16" 30™ for an Inverting Telescope. 

PD —_ 
& r West. Kast. 
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APRIL. 
d hm =°s d hm i 5 d h ms! 
1 o17 56 I. Ec. Dis.J] 1] 2 22 III. Sh. In. [| 20 17 26 | IV. Oc. Dis 
3 51 I. Oc. Re. 5 25 Ill. Sh. Eg. 20 1 IV. Oc. Re. 
21 28 I. Sh. In. 7 33 III. Tr. In. | 21 8 39 I. Sh. In. 
22 46 I. Tr. In. 10 46 Ill. Tr. Eg. 9 55 I. Tr. In. 
23 26 II. Sh. In. 15 8 30 I.* Ee. Dis. 10 56 I. Sh. Eg. 
23 45 I. Sh. Eg 18 42 I. Oc. Re. 12 13 I. Tr. Eg. 
21 3 I. Tr. Eg. 20 30 IV. Sh. In. 12 22 2] II. Ec. Dass. 
2 5 II. Tr. In. 21 55 IV. Sh. Eg. 17 38 II. Oc. Re. 
2 13 II. Sh. Eg. [| 12 8 29 IV. Tr. In. 20 35 11 | III. Ee. Dis. 
4 53 Il. Tr. Eg. 10 54 IV. Tr. Eg. 23 30 22 | III. Ec. Re 
18 46 25 I. Ec. Dis. 12 18 I. Sh. In. | 22 1 34 III. Oc. Dis 
22 20 I. Oc. Re. 13 36 I.* Tr. In. 4 48 III. Oc. Re. 
812 8 oj IV. Ec. Dis. 14 35 I.* Sh. Eg. 5 59 2 I. Ec. Dis 
13 28 17 | IV. Ec. Re. 15 19 I1.* Sh. In. 9 31 I. Oc. Re. 
15 57 I.* Sh. In. 15 53 I* Tr. Eg. ] 28 3 8 I. Sh. In. 
17 14 I.* Tr. In. 17 58 Il. Tr. In. 4 23 I. Tr. In. 
17 58 51 | II. Ee. Dis. 18 7 II. Sh. Eg. 5 25 I. Sh. Eg. 
18 13 I. Sh. Eg 20 47 II. Tr. Eg. 6 41 I. Tr. Eg. 
19 32 I, Tr. Eg.] 18 9 36 59 I. Ec. Dis. 7 14 II. Sh. In. 
22 24 III. Sh. In. 13 10 I. Oc. Re. 9 48 II. Tr. In. 
23 18 II. Oc. Re. | 14 6 46 I. Sh. In. 10 2 II. Sh. Eg. 
23 46 IV. Oc. Dis. 8 4 I. Tr. In. 12 37 Il. Tr. Eg. 
4 127 III. Sh. Eg. 9 3 I. Sh. Eg.] 24 027 31] I. Ec. Dis 
2 9 IV. Oc. Re. 9 48 42] II. Ee. Dis. 3 58 I, Oc. Re. 
3 36 II. Tr. In. 10 21 I. Tr. Eg. 21 36 I. Sh. In. 
6 48 Ill. Tr. Eg. 15 8 II.* Oc. Re. 22 51 I. Tr. In, 
13 14 48 I. Ee. Dis 16 37. 8 | ITI.* Ec. Dis. 23 53 I. Sh. Eg. 
16 48 I* Oc. Re. 19 31 10| III. Ee. Re. | 25 1 8 I. Tr. Eg. 
5 10 25 I. Sh. In. 21 42 III. Oc. Dis. 138 45} II. Ee. Dis. 
Il 43 I. Tr. In. ] 15 o 56 III. Oc. Re. 6 53 II. Oc. Re. 
12 42 I. Sh. Eg. 4 § 20 I. Ee. Dis 10 18 IW. Sh. In. 
12 44 II. Sh. In. 7 38 I. Oc. Re. 13 23 III.* Sh. Eg. 
14 0 I, Tr. Eg.] 16 1 15 I. Sh. In. 15 16 III* Tr. In. 
1§ 23 II.* Tr. In. 2 32 I. Tr. In. 18 31 Ill. Tr. Eg. 
15 3! Il.* Sh. Eg 3 32 I. Sh. Eg. 1855 54) I. Ec. Dis. 
18 11 II. Tr. Eg. 4 38 II. Sh. In. 22 26 I. Oc. Re. 
6 7 43:17 I. Ec. Dis 4 49 I. Tr. Eg. | 26 16 4 I.* Sh. In. 
Il 17 I. Oc. Re. 7 16 I. Tr. In. 17 18 I. Tr. In. 
7 453 I. Sh. In. 7 26 II. Sh. Eg 18 21 I. Sh.. Eg. 
6 1% I. Tr. In. IO 5 WI. Tr. Eg. 19 36 I. Tr. Eg. 
7 10 I. Sh. Eg. 22 33 49 I. Ee. Dis 20 32 II. Sh. In. 
715 27] II. Ec. Dis.J17 2 6 I. Oc. Re. 23 3 Il. Tr. In. 
8 29 I. Tr. Eg. 19 43 I, Sh. In. 23 19 I]. Sh. Eg. 
12 35 II. Oc. Re. 21 0 I. Tr. In. | 27 1 52 II. Tr. Eg. 
12 38 27 | III. Ec. Dis, 22 0 I. Sh. Eg. 1324 24 I.* Ee. Das. 
15 31 20 | III* Ec. Re. 23 5 22| II. Ec. Dis 16 54 I. Oc. Re. 
17 45 III. Oc. Dis. 23 17 I. Tr. Eg. | 28 10 32 I. Sh. In. 
20 58 III. Oc, Re. | 18 4 23 II. Oc. Re. II 46 I, Tr. In. 
8 2 11 38 I. Ec. Dis 6 19 III. Sh. In. 12 50 1. Sh. Eg. 
5 45 I. Oc. Re. 9 24 III. Sh. Eg. 14 4 I.* Tr. Eg. 
23 21 I. Sh. In. 11 26 II. Tr. In. 14 22 IV.* Sh. In. 
9 0 39 I. Tr. In. 14 41 IlI.* Tr. E 14 55 29 | II.* Ec. Dis 
1 38 I. Sh. Eg. 17 2 12° I. Ec. De 16 9 IV.* Sh. Eg 
22 I. Sh. In. | 20335 I. Oc. Re. | 20 7 II. Oc. Re. 
2 57 I, Tr. Eg. ] 19 14 11 1.* Sh. In. | 29 0 33 11 | IIT. Ec. Dis. 
4 41 Il. Tr. In. 15 28 I* Tr. In 1 43 Iv. Tr. In 
4 49 II. Sh. Eg. 16 28 1.* Sh. Eg 3 29 29] IIl. Ec. Re. 
7 30 Il. Tr. Eg. 17 45 I. Tr. Eg. arr It oc nA 
20 40 7 I. Ec. Dis. 17 56 II. Sh. In Z 52 45 I. Ee. Dis 
10 o 14 I. Oc. Re. 20 33 Il. Tr. In. 37 mr Ge Be 
17 50 I. Sh. In. | 20 43 Il. Sh. Eg.]8 ‘5 ‘71 C sm in 
19 8 I. Tr. In. 23 22 II. Tr. Eg. 6 13 I Tr. In 
20 7 I. Sh. Eg.[ 20 5 58 14] IV. Ec. Dis. 33 rt BE 
20 32 §| II. Ec. Dis. 7 39 30| IV. Ec. Re 9 50 1. Sh. I 
u 21 2 a ir. Eg. II 30 41 I. Ec. Dis. to 78 I Tr. In. 
I 52 . Oc. Re. 15 3 I.* Oc. Re. a IL* Tr. Ee. 


Norg.—In. denotes ingress: Eg., egress; Dis., disappearance: Re., ppeara 
Oc. denotes occultation: Tr., transit of the satellite; Sh., transit of the nee He. * “cipee. at Washington. 
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Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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MAY. 
d hm $s d hm d hm =°s 
1 2 21 14 I. Ec. Dis.J 11 1 43 II. Sh. In. [21 10 41 I. Sh. In 
5 49 I. Oc. Re. 3 58 II. Tr. In It 38 I* Tr. In. 
23 29 I. Sh. In. 4 31 II. Sh. Eg 12 58 I1¥* Sh. Eg 
2 O4! I. Tr. In. 6 47 II. Tr. E 13 56 I* Tr. Eg 
r 46 I. Sh Eg. 17 Il 54 I. Ee. Dis 17 37 Il. Sh. In 
2 59 I. Tr. Eg. 20 33 I. Oc. Re. 19 33 II. Tr. In 
412 13| II. Ec. Dis.f 12 14 19 I.* Sh. In. 20 26 II. Sh. Eg 
9 20 II. Oc. Re 15 24 I* Tr. In. 22 23 II. Tr. Eg 
14 16 III* Sh. In 16 36 I. Sh. Eg. | 282 8 2 36 I. Ec. Dis. 
17 22 III. Sh. Eg. 17 42 I. Tr. Eg. 11 15 I1.* Oc. Re 
19 I II. Tr. In. 20 248| II. Ec. Dis.} 28 5 9 I. Sh. In 
20 49 38 I. Ec. Dis.f 18 o 58 II. Oc. Re 6 § I. Tr. In 
22 17 HI. Tr. Eg 8 29 gj III. Ec. Dis 7 26 I. Sh. Eg 
8 o17 I. Oc. Re. Il 27 39 | III. Ee. Re. 8 23 I. Tr. Eg. 
17 57 I. Sh. In. Il 40 17 I.* Ec. Dis. 1153 43 | IL* Ec. Dis. 
19 8 I. Tr. In. 12 42 III.* Oc. Dis. 16 31 II. Oc. Re. 
20 14 I. Sh. Eg. 15 oO I1.* Oc. Re. 17 45 16 | IV. Ee. Dis. 
21 26 I. Tr. Eg. 15 58 III.* Oc. Re 19 58 44| IV. Ee. Re 
23 7 II. Sh. In. [14 8 47 I. Sh. In. | 84 2 3 IV. Oc. ° Dis. 
4 1 3! II. Tr. In. 9 §1 I. Tr. In 2 10 Hil. Sh. In 
I 55 II. Sh. Eg. Il § I. Sh. Eg 231 2 I. Ec. Dis 
4 21 Il. Tr. Eg. I2 9 I.* Tr. Eg 4 §2 IV. Oc. Re 
15 18 8 I.® Ee. Dis. 15 2 II.* Sh. In 5 20 III. Sh. Eg 
18 44 I. Oc. Re. 17 10 II. Tr. In 5 42 I. Oc. Re 
§ 12 26 I* Sh. In. 17 50 Il. Sh. Eg 5 50 Il. Tr. In 
13 35 I* Tr. In. 20 O II. Tr. Eg. 9 6 III. Tr. Eg 
14 43 I* Sh. Eg.] 16 6 8 46] I. Ec. Dis. 23 38 I. Sh. In 
15 53 1* Tr. Eg. 8 16 IV. Sh. In. | 25 o 32 I. Tr. Io. 
17 29 3]{ II. Ec. Dis. 9 27 I. Oc. Re I 55 I. Sh. Eg 
22 33 II. Oc. Re. 10 22 IV. Sh. Eg 2 50 I. Tr. Eg 
6 43: § | III. Ec. Dis. 18 1 IV. Tr. In. 6 55 II. Sh. In 
7 28 29| III. Ec. Re. 20 44 IV. Tr. Eg. 8 44 It. Tr. In 
9 4 HI. Oc. Dis.} 16 3 16 I. Sh. In. 9 43 II. Sh. Eg 
9 46 30 I. Ec. Dis. 4 18 I. Tr. In. Il 33 I1* Tr. Eg. 
12 20 IIIL.*® Oc. Re 5 33 I. Sh. Eg. 20 59 34 I. Ec. Dis 
13 12 I*¥ Oc. Re. 6 36 I. Tr. Eg. | 26 0 9 I. Oc. Re. 
23 51 14| IV. Ec. Dis. 9 19 42| II. Ec. Dis. 18 6 I. Sh. In. 
7 149 40| IV. Ec. Re 14 9 II.* Oc. Re 18 58 I. Tr. Ia. 
6 54 I. Sh. In 22 12 III. Sh. In 20 23 I. Sh. Eg. 
8 3 I. Tr. In. } 17 0 37 11 I. Ec. Dis. 21 16 I. Tr. Eg. 
9 II I. Sh. Eg. I 21 III. Sh. Eg. ] 27 1 10 51} Hl. Ee. Dis. 
10 12 IV. Oc. Dis. 2 18 WI. Tr. In. 5 4! II. Oc. Re. 
10 21 I. Tr. Eg. 3 54 I. Oc. Re. 15 27 59 I.* Ec. Dis. 
12 26 11* Sh. In. 5 35 Ill. Tr. Eg. 16 26 22/1 II. Ec. Dis 
12 55 IV.* Oc. Re. 21 44 I. Sh. In. 18 35 I. Oc. Re. 
14 45 I1* Tr. In. 22 45 I. Tr. In. 19 27. 1/ III. Ec. Re 
15 14 II1*® Sh. Eg. } 18 o 1 I. Sh. Eg. 19 46 III. Oc. Dis 
17 35 Il. Tr. Eg. I 3 I. Tr. Eg. 23 3 III. Oc. Re. 
4 14 59 I. Ee. Dis. 4 19 II. Sh. In. | 28 12 34 I.* Sh. In. 
7 39 I. Oc. Re. 6 22 II. Tr. In. 13 2 I* Tr. In. 
9 1 22 I. Sh. In. 7 7 II. Sh. Eg. 14 52 I.* Sh. Eg. 
2 30 I. Tr. In. 9 10 Il. Tr. Eg. 15 43 I* Tr. Eg. 
3 39 I. Sh. Eg. 19 5 42 I. Ec. Dis. 20 13 II. Sh. In. 
4 48 I. Tr. Eg. 22 21 I. Oc. Re. 21 54 Ij. Tr. In. 
645 53 | II. Ec. Dis.] 19 16 12 I* Sh. In 232 II. Sh. Eg. 
11 46 II. Oc. Re. 17 12 I. Tr. In. | 8 © 44 i ir. Fe 
18 14 II. Sh. In. 18 30 I. Sh. Eg. 3 53 |) 6o* Oc. Re. 
21 22 III. Sh. Eg. 19 30 I. Tr. Eg. | 80 7 3 I. Sh In. 
22 42 III. Tr. In. 22 36 43 | II. Ee. Dis. 7 st 1. Xr. in 
22 43 23 I. Ec. Dis.| 20 3 20 II. Oc. Re. 2 9 1 oT” seg. 
10 «1 58 II. Tr. Eg. 12 27 50] III.* Ec. Dis. 14 27 56 | IT.* Ee. Dis. 
2 6 I. Oc. Re. 13 34 6 1* Ec. Dis.] 5, "8 5° | TE Qe Re 
19 5! I. Sh. In. 1§ 27 25 |] III.* Ee. Re. 608° | wr Sh oIs. 
20 57 I. Tr. In. 16 16 Ill. Oc. Dis. 7 28 I. Oc. Re. 
22 8 I. Sh. Eg. 16 48 I. Oc. Re. S 0 IT. ar. Ae. 
_ 23:15 I. Tr. Eg. IQ 33 III. Oc. Re. 1234 III.* Tr.  &g. 


Notg.—In. denotes ingress: Eg., egress: Dis., disappearance: Re., re reappearance; Ec., eclipse 
Oc. denotes occultation: Tr., transit of *he satellite: Sh., transit of the shadow; 's Visible at Washington. 
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Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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642 SATELLITES OF JUPITER, 1913. 
WASHINGTON MEAN TIME. 


JUNE. 
d hm s}| d hm 5s d hm s| 
1 1 31 I. Sh. In. | 10 6 19 49 | II. Ec. Dis.] 20 15 2 I* Sh. Eg 
2 14 IV. Sh. In 10 17 I1.* Oc. Re I§ 23 I* Tr. Eg 
2 18 I. Tr. In 19 15 56 I. Ee. Dis 2212 4/{ II. Ec. Dis. 
3 49 I. Sh. Eg. 22 6 I. Oc. Re. [ 21 1 40 II. Oc. Re. 
| 4 34 IV. Sh. Eg. [| 11 0 24 o| III. Ec. Dis. 10 7 6 I* Ec. Dis. 
4 36 I. Tr. Eg. 5 §2 III. Oc. Re I2 43 I.* Oc. Re 
9 24 IV. Tr. In. 16 22 I. Sh. In 18 4 II. Sh. In 
9 30 II. Sh. In. 16 55 I. Tr. In 19 21 II. Tr. In 
Il 3 II* Tr. In. 18 39 I. Sh. Eg 21 18 Ill. Sh. Eg 
12 12 IV.* Tr. Eg. 19 13 I. Tr. Eg 22 37 III. Tr. Eg 
12 19 I1* Sh. Eg. J] 12 1 24 II. Sh. In. | 82 7 13 I. Sh. In. 
13 53 Ii.* Tr. Eg. 2 30 II. Tr. In 7 31 I. Tr. In. 
22 53 29 I. Ee. Drs. 4 13 II. Sh. Eg 9 31 I.* Sh. Eg. 
2 155 I. Oc. Re. 5 20 Il. Tr. Eg. 9 49 IL* Tr. Eg. 
20 0 I. Sh. In. 13 44 29 I.* Ec. Dis. 17 17 II. Sh. In. 
20 44 I. Tr. In. 16 32 I. Oc. Re 17 53 Il. Tr. In. 
22 17 I. Sh. Eg. | 18 10 50 I¥* Sh. In 20 7 II. Sh. Eg. 
23 2 I. Tr. Eg. Il 21 I* Tr. In. 20 43 Il. Tr. Eg. 
$ 345 13| II. Ec. Dis. 13 8 I* Sh. Eg. | 28 4 35 42 I. Ee. Dis. 
8 Oo II. Oc. Re. 13 39 I* Tr. E 7 9 I. Oc. Re. 
17 21 55 I. Ec. Dis. 19 37 6] II. Ec. Dis.[ 24 1 42 I. Sh. In. 
20 21 I. Oc. Re. 23 25 It. Oc. Re. I 57 I. Tr. In. 
20 25 27 | III. Ec. Dis.] 14 8 12 58 I. Ee. Dis. 3 59 I. Sh. Eg. 
4 2 30 III. Oc. Re. 10 58 I.* Oc. Re. 4 15 I. Tr. Eg. 
14 28 I.* Sh. In. Id 5 III Sh. In. 11 29 50] II.* Ec. Dis. 
15 10 I* Tr. In. 16 2 IlI* Tr. In. 14 47 II.* Oc. Re. 
16 46 I. Sh. Eg. 17 18 III. Sh. Eg. 23 413 I. Ee. Dis. 
17 28 I. Tr. Eg 19 19 III. Tr. Eg. ] 25 1 35 I. Oc. Re. 
22 49 II. Sh. In. | 15 5 19 I. Sh. In ' 82:1 6/T1IL. Ec. Dis. 
§ 0 13 Il. Tr. In 5 47 . 
I 37 II. Sh. Eg 7 36 
3 3 II. Tr. Eg. 8 5 
Il 50 27 I.* Ec. Dis. 14 42 
14 47 I.* Oc. Re. 15 38 
6 8 56 I. Sh. In. 17 31 
9 36 I. Tr. In. 18 28 
Il 14 I* Sh. Eg. ] 16 2 41 33 
Il 54 I* Tr. Eg. 5 25 
17 223] Il. Ee. Dis. 23 47 
21 8 Il. Oc. Re. } 17 0 13 
7 6 18 55 I. Ec. Dis. 2 5 
9 14 I. Oc. Re. 2 31 
10 6 TI1.* Sh. In. 8 54 4! 
12 4! IIIl.* Tr. In. I2 33 
13 18 III.* Sh. Eg. 20 13 
15 58 Ill. Tr. Eg. 21 10 2 
8 3 25 I. Sh. In. 22 46 
4 3 I. Tr. In. 23 51 
5 42 I. Sh. Eg. | 18 o 2 
6 21 I. Tr. Eg. 2 52 
12 6 II.* Sh. In. 4 22 32 
13 21 I1* Tr. In. 9 12 
14 55 II.* Sh. Eg. 18 16 
16 II Il. Tr. Eg. 18 39 
9 0 47 29 I. Ec. Dis 20 34 
3 40 I. Oc. Re. 20 57 
11 40 52| IV.* Ec. Dis.[ 19 4 oO 
14 7 37 | 1V.* Ec. Re. 4 46! 
17 4 IV. Oc. Dis. 6 49 
19 56 IV. Oc. Re. 7 36 
21 53 I. Sh. In. 15 38 35 
22 29 I. Tr. In. 18 17 
10 o11 _ I. Sh. Eg. | 20 12 44 
O 47 | I. Tr. Eg. 13° 5 





NOTE.—In. denotes ingress; Eg., egress; Dis., disappearance: Re., reappearance; Ke., eclip 
Oc. denotes occultation; Tr. transit of the satellite; Sh., transit of the shadow; * Visible at Washington. 
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d hm i “s5 
1 3 36 I. 
3 4! I, 
5 53 I, 
5 59 I. 
14 § 16| II.* 
17 2 IT. 
2 o 58 29 I. 
3 18 I. 
12 19 54 | III.* 
15 45 III.* 
22 4 I. 
22 7 I. 
8 0 22 I, 
O 25 I, 
9 I! II.* 
9 15 II.* 
12. 0 II." 
12 § Il.* 
19 27 5 I, 
21 44 I. 
414 11 Iv." 
14 14 IV.* 
16 33 I. 
16 33 I, 
16 58 IV. 
17 4 IV. 
18 51 I, 
18 51 I. 
§ 3:19 II. 
6 9 Il. 
13 52 I.* 
16 10 I 
6 1 54 ITT. 
2 2 HIT. 
5 11 III. 
5 18 IIT. 
10 59 I.* 
Ir I i.* 
13 17 1.* 
13 19 I.* 
22 22 II. 
22 28 II. 
7 #112 II. 
1 18 II. 
8 18 I. 
10 37 36 I* 
8 5 25 I. 
5 30 I, 
7 43 I. 
7 48 I, 
16 27 II. 
19 25 39 | II. 
9 2 44 I, 
5 610 I, 
15 4 IIl.* 
19 26 8 | IIT. 
23 51 I, 
23 59 I. 
10 2 9 I. 
217 I, 
Il 29 Il .* 
Ir 46 II.* 
14 19 II.* 
14 36 II.* 
2I 10 I. 
23 34 48 I. 
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Oc. 
Ec. F 


Dis. 
Re. 


d 
11 


16 


17 


h 
18 


Lo) 
WO COQ Ww 


4 


a oe 


26 


35 
53 
53 
11 


44 
22 


34 
12 
54 
29 

I 
22 
19 
40 
49 
19 
20 
57 
29 

re) 
45 
18 
27 
51 
45 

9 
51 
39 
26 
4I 
29 
17 


JULY 

S| d hm 
| I. Tr. In. | 21 8 14 
I. Sh. In. II 12 
| I. Tr. Eg. It 46 
| I. Sh. Eg. 14 26 
| II. Oc. Dis.§ 22 8 54 
32, Il” Ec. Re. 9 19 
I. Oc. Dis. 11 12 
23' I. Ee. Re. Il 37 
IV. Oc. Dis 20 58 
31 | IV. Ec. Re. | 28 o 38 
| IW. Tr. In. 6 13 
Iii. Sh. In. 8 55 
III.* Tr. Eg. 22 22 
III.* Sh. Eg. | 24 3 20 
I* Tr. In. 3°27 
I.* Sh. In. 3 48 
I* Tr. Eg. 5 38 
I* Sh. Eg. 6 6 
II. Tr. In. I§ 59 
II. Sh. In. 16 57 
II. Tr. Eg. 18 49 
II. Sh. Eg. 19 47 
I.* Oc. Dis.} 26 o 39 
4 I.* Ec. Re. 3 23 
I. Tr. In. 21 46 
| I. Sh. In. 22 17 
| I" Tr. Eg. | 36 o 4 
I* Sh. Eg. O 35 
II. Oc. Dis. 10 6 
59| II. Ec. Re. 13 56 
I. Oc. Dis. 19 § 
39 I. Ec. Re. 21 52 
III. Oc. Dis.[ 37 11 49 
26 III. Ec. Re. 14 oO 
I. Tr. In. 15 5 
I. Sh. In. 16 12 
I. Tr. Eg. 16 45 
I. Sh. Eg. 17 19 
I1.* Tr. In. 18 30 
IIl.* Sh. In. 19 3 
Il. Tr. Eg. |] 88 5 8 
II. Sh. Eg. 6 15 
I. Oc. Das. 757 
18 I. Ec. Re. 9 5 
I. Tr. In. 13 31 
- Sh. Ey 16 21 
. Or. g. 1 29 ro 39 
I, Sh. Eg. Ir 14 
II. Oc. Dis. 12 8 
57 | IL* Ec. Re. 12 57 
I. Oc. Dis. 13 32 
55 I. Ec. Re. 15 2 
IL.* Tr. In. 17 36 
I1I.* Sh. In. 20 36 
Ili.* Tr. Eg. 23,15 
III." Sh. Eg. |] 80 3 15 
I.* Tr. In. 7 58 
I.* Sh. In. 10 49 
I. Tr. Eg. ] 81 1 43 
I. Sh. Eg. § 5 
Il. Tr. In. S 43 
II. Sh. In. 7 33 
IV. Tr. In. , 7] 
II. Tr. Eg. 18 16 
II. Sh. Eg. 2 35 

IV. Tr. Eg. __22 


Norzg.—In. denotes ingress: ess: Eg., egress: Dis., disappearance: Re., reappearance; eclipse 
Oc. denates occultation; ‘Tr., transit of the satellite: Sh., transit of the shadow; 'e Visible at Wasbingtvun. 
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AUGUST. 
d hm 3s d hm =°3s d hm 
1 2 24 I. Oc. Dis.J 11 12 34 IL.* Tr. Eg. | 21 16 16 25 | III. Ec. Dis. 
5 18 35 I. Ec. Re. 14 16 II. Sh. Eg. 19 28 44] ITI. Ee. Re. 
23 32 I. Tr. In. 17, 4 I. Oc. Dis.] 22 1 16 Il. Tr. In 
2 0 12 I. Sh. In. 20 10 46 I. Ec. Re. 3 18 II. Sh. In. 
1 50 I. Tr. Eg. | 12 14 12 I. Tr. In. 4 6 II. Tr. Eg. 
2 30 I. Sh. Eg. I5 4 I. Sh. In. 6 9 Il. Sh. Eg 
12 24 II.* Oc. Dis. 16 30 I. Tr. Eg. 7 45 I.* Oc. Dis 
16 33 38 | II. Ec. Re. 17 22 I. Sh. Eg. ir 3 4 I.* Ec. Re 
20 §!1 I. Oc. Dis.} 18 3 54 II. Oc. Dis.] 88 4 54 I. Tr. In. 
23 47 14 I. Ec. Re. 8 29 57 | IL* Ec. Re. 5 57 I. Sh. In. 
315 12 HI. Tr. In. Ir 30 I.* Oc. Dis. 7 12 I* Tr. Eg 
17 58 I. Tr. In. 14 39 27 I. Ee. Re 8 15 I* Sh. Eg 
18 Oo III. Sh. In. ] 14 8 35 III.* Oc. Dis 10 28 IV.* Tr. In 
18 27 Ill. Tr. Eg. 8 39 I* Tr. In 13 24 IV. Tr. Eg. 
18 40 I. Sh. In. 9 33 I* Sh. In 19 29 II. Oc 
20 16 I. Tr. Eg 10 57 I* Tr. Eg. 20 20 IV. Sh. In. 
20 59 I. Sh. Eg It 51 I* Sh. Eg. 23 38 Iv. Sh. Eg. 
21 20 III. Sh. Eg Ir 51 IIL.* Oc. Re. | 24 0 25 58; II. Ec. Re. 
4 7 25 II. Tr. In 12 16 48 | IIL* Ec. Dis. 213... I. Oc. Dis. 
8 50 Il* Sh. In 15 28 14 | III. Ec. Re. 5 31 46 I. Ec. Re. 
10 I5 IL* Tr. Eg. 22 54 II. Tr. In. 23 22 I. Tr. In. 
Il 40 II.* Sh. Eg. | 15 o 43 II. Sh. In. | 28 o 26 I. Sh. In. 
15 17 I. Oc. Dis. I 44 Il. Tr. Eg I 40 I. Tr. Eg. 
18 15 58 I. Ec. Re. 3.11 IV. Oc. Dis I 44 III. Tr. In. 
6 12 25 I* Tr. In. 3 34 II. Sh. E 2 44 I. Sh. Eg 
13 9 I* Sh. In. 5 57 I. Oc. Dis 5 Oo Ili. Tr. Eg 
14 43 I. Tr. Eg. 6 6 IV. Oc. Re. 6 1 III. Sh. In 
15 27 I. Sh. Eg. 9 8 10 I* Ec. Re. 9 2 IlI* Sh. Eg 
6 1 34 II. Oc. Dis. 11 37 45 | IV.* Ec. Dis. 14 28 II. Tr. In 
§ 52 35 | II. Ee. Re. 14 47 19 | IV. Ec. Re. 16 36 II. Sh. In. 
9 44 I.* Oc. Dis.J 16 3 6 I. Tr. In 17 18 II. Tr. Eg. 
12 44 38 I.* Ec. Re. 4 2 I. Sh. In 19 27 II. Sh. Eg. 
19 4 IV. Tr. In. 5 24 I. Tr. Eg 20 40 I. Oc. Dis. 
21 57 IV. Tr. Eg. 6 20 I. Sh. E 26 oO oO 32 I. Ee. Re. 
7 2 16 IV. Sh. In. 17 5 II. Oc. Dis 17 49 I. Tr. In. 
5 7 III. Oc. Dis. 21 48 18; II. Ee. Re 18 55 I. Sh. In. 
| § 25 IV. Sh. Eg. | 17 0 24 I. Oc. Dis. 20 7 I. Tr. Eg. 
| 6 51 I. Tr. In. 3 36 52 I. Ec. Re. 21 13 I. Sh. Eg. 
| 7 38 I* Sh. In. 21 33 I. Tr. In. | 27 8 42 II.* Oc. Dis 
9 9 I* Tr. Eg. 22 9 IY. Tr. In. 13 45 20! II. Ec. Re. 
9 56 I* Sh. Eg. 22 31 I. Sh. In. 15 7 I. Oc. Dis. 
Ir 27 55 | III.* Ec. Re. 23 51 I. Tr. Eg. 18 29 16 | I. Ec. Re. 
20 34 II. Tr. In. [18 0 49 I. Sh. Eg. | 38 12 17 I* Tr. In. 
22 8 II. Sh. In. I 25 III. Tr. Eg. 13 23 | I. Sh. In. 
23 24 Il. Tr. Eg. 2 1 II. Sh. In. 14 35 I. Tr. Eg. 
8 058 II. Sh. Eg. 5 22 Il. Sh. Eg. 15 42 | T. Sh. Eg. 
4 10 I. Oc. Dis 12 5 Ii* Tr. In 15 44 , III. Oc. Dis. 
7 13 21 I. Ec. Re. 14 1 II. Sh. In. 19 0 ' TIT. Oc. Re. 
9 1 18 I. Tr. In. 14 55 Il. Tr. Eg. 20 16 42, III Ec. Dis 
2 7. I. Sh. In. 16 52 II. Sh. Eg. 23 29 53; III. Ec. Re 
3 36 I. Tr. Eg. 18 51 I. Oc. Dis.] 29 3 41 | Il. Tr. In 
4 25 I. Sh. Eg. 22 5 37 I. Ee. Re. 5 54 II. Sh. In 
14 43 II. Oc. Dis.{ 19 16 o I. Tr. In 6 31 | It. Tr. Eg. 
19 10 51 | II. Ee. Re. 16 59 I. Sh. In. 8 45 IL* Sh. Eg. 
22 37 I. Oc. Dis. 18 18 I. Tr. Eg. 9 35 I.* Oc. Dis. 
10 142 1 I. Ee. Re. 19 18 I. Sh. Eg. 12 58 Oo I. Ee. Re. 
18 38 Ill. Tr. In. [| 80 6 17 II. Oc. Dis.] 80 6 44 I. Tr. In. 
19 45 I. Tr. In. Ir 7 33 | IIL* Ec. Re. 7 52 I.* Sh. In. 
20 35 I. Sh. In. 13 18 I. Oc. Dis. 9 2 I.* Tr. Eg. 
21 54 WII. Tr. Eg. 16 34 20 I. Ec. Re. 10 II I* Sh. Eg. 
22 0 III. Sh. In. | 21 10 27 I.* Tr. In. 21 55 II. Oc. Dis. 
22 3 I. Tr. Eg. II 28 I.* Sh. In. | 31 3 349] HL. Ec. Re. 
22 54 I. Sh. Eg. 12 7 III.* Oc. Dis 4 2 | TI. Oc. Dis. 
ll 1 21 III. Sh. Eg. 12 45 I* Tr. Eg. 7 26 43; I* Ec. Re. 
9 44 IIl.* Tr. In. 13 46 I. Sh. Eg. 19 3 IV. Oc. Dis. 
II 26 IL.* Sh. In. 1§ 23 UI. Oc. Re. 222 | IV. Qc. Re. 


Nore.- —-In. denotes ingress: FEg., egress; Dis., disappearance: } Re., reappearance, Ec., eclipse 
Oc. dendtes occultation; Tr., transit of the satellite; Sh., transit of the shadow; ‘* V isible at Washington. 


[Enh 13] 





SATELLITES OF JUPITER, 1913. 647 
WASHINGTON MEAN TIME. 


AUGUST. . 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 





















































* * 
I. = * IIT. SS r 
r 
xx * 
If. * IV. d rr 
r 
Configurations at ro" o™ for an Inverting Telescope. 
> West. East. 
A 
I | 2 O I 3 4 a 
2 | Ir 2 3 4 _ 
3| O37! 2 4 
4|O2 3° 1 O 4 
5 | 3° "2 O1 4 
© SS) 
A, 
8 | 4 A i 
9 | 4 ar ane, 3 
io eS 
11]/O2 “4 3° 71 O 
12 | 4 372 Oo! 
13] _— 4 3 10072 
4/Or ee es © Se ae "30 
15 | 2 O*n 3S 
16 | OO bk Oo} __ 43 __ — 
whoa Og 
a © 4 
19 | a a ©, SO 
20, 3 rt O . ee "2@ 
2 IE ©) TO _ 
2 Cn © SY ZZ 1@ 
cr 3 
24 | OB 
25 | 4 rs O27 — | 
26 | 4° sor OU _ 
27 | 4" 3 1 O| ee 2@ 
28 | "4 _ 3 Or 2° ee 
29 | 4 27> © °3 1@ 
30 | 4 2 VO "3 
31 | 4 O ‘1 ‘2 3 


{Eph 13] 


648 SATELLITES OF JUPITER, 1913. 
WASHINGTON MEAN TIME. 


d hm =°s 
1 112 I. Tr. In. 
2 21 I. Sh. In. 
3 30 I. Tr. Eg. 
4 40 I. Sh. Eg 
§ 23 II. Tr. In 
5 39 26; IV. Ec. Dis 
8 39 I1I.* Tr. Eg 
8 57 53 | IV.* Ec. Re 
1I0 I IJI.* Sh. In 
13 24 III. Sh. Eg 
16 54 II. Tr. In 
19 II II. Sh. In 
19 44 Il. Tr. Eg 
22 3 Il. Sh. Eg. 
22 30 I. Oc. Dis 
2 1 §5 30 I. Ec. Re 
19 40 I. Tr. In, 
20 50 I. Sh. In. 
21 58 I. Tr. Eg. 
23 9 I. Sh. Eg 
8 11 10 II.* Oc. Dis 
16 23 18 | II. Ec. Re 
16 57 I. Oc. Dis 
20 24 15 I. Ec. Re 
414 8 I. Tr. In 
15 19 I. Sh. In. 
16 26 I. Tr. Eg. 
17 37 I. Sh. E 
19 25 III. Oc. Dis 
22 42 III. Oc. Re. 
6 0 16 4§ | III. Ec. Dis. 
3 30 48 | III. Ec. Re 
67 II. Tr. In. 
8 29 I1.* Sh. In. 
8 57 II.* Tr. Eg. 
II 20 IIl.* Sh. E 
II 25 I.*¥ Oc. Dis 
14 53 Oo I. Ec. Re 
6 8 36 I.* Tr. In. 
9 48 I* Sh. In. 
IO 54 I* Tr. Eg. 
12 6 I. Sh. E 
7 0 24 II. Oc. Dis 
§ 41 50| II. Ec. Re. 
5 53 I. Oc. Dis 
9 21 43 1.* Ec. Re 
8 3 4 I. Tr. In, 
417 I. Sh. In. 
5 22 I. Tr. Eg. 
6 35 I. Sh. Eg 
9 6 III.* Tr. In 
12 22 III. Tr. Eg 
14 0 Ill. Sh. In 
17 24 Ill. Sh. Eg 
19 21 II. Tr. In 
21 47 | II. Sh. In 
22 11 | II. Tr. E 
9 0 21 I. Oc. Dts 
oO 38 II. Sh. Eg 
2 49 IV. Tr. In 
3 50 30 I. Ec. Re 
5 49 IV. Tr. Eg 
14 25 IV. Sh. In 
17 53 IV. Sh. Eg 
21 32 I. Tr. In. 
22 46 I. Sh. In. 


SEPTEMBER. 
d hm s| 
9 23 50 | J, Tr. Eg. 
10 1 4 I, Sh. Eg. 
13 40 II. Oc. Dats. 
18 49 I. Oc. Dis. 
19 1 24] II. Ec. Re. 
22 19 16 I. Ee. Re. 
11 16 o I. Tr. In. 
17 15 I. Sh. In. 
18 18 I. Tr. Eg. 
19 33 I. Sh. Eg. 
23 11 IiI. Oc. Das. 
12 2 28 IiI. Oc. Re. 
417 16/1II. Ee. Dis. 
7 32 10| IIL* Ee. Re. 
8 36 Il.* Tr. In. 
Il 4 II.* Sh. In. 
11 26 II. Tr. Eg. 
13 17 I. Oc. Das. 
13 56 Ii. Sh. Eg. 
16 48 1 I. Ec. Re. 
18 10 28 1.* Tr. In. 
Il 43 I. Sh. In. 
12 46 I. Tr. Eg. 
14 2 I. Sh. Eg. 
14 2 56 II. Oc. Dhis. 
7 45 1.* Oc. Dis. 
8 19 59 | II.* Ec. Re. 
Ir 16 45 I. Ee. Re. 
15 4 56 I. Tr. In. 
6 12 I. Sh. In. 
7 14 | -* Tr. Eg. 
8 31 I* Sh. Eg. 
12 54 HI. Tr. In. 
16 11 III. Tr. Eg. 
18 1 Hi. Sh. In. 
21 26 III. Sh. Eg. 
2I 51 I]. Tr. In. 
16 oO 22 Il. Sh. In. 
O 4! Il. Tr. Eg. 
2 13 I. Oc. Dis. 
3 13 II. Sh. Eg. 
5 45 32 I. Ec. Re. 
23 24 I. Tr. In. 
17 Oo 4! I. Sh. In. 
I 42 I. Tr. Eg. 
3 0 I. Sh. Eg. 
lI 53 IV. Oc. Dis. 
14 57 IV. Oc. Re. 
16 13 II. Oc. Dis. 
20 41 I. Oc. Dis. 
21 39 38 | IT. Ec. Re. 
23 42 0| IV. Ec. Dis. 
18 o 14 18 I. Ec. Re. 
3 8 44| IV. Ec. Re. 
17 §3 I. Tr. In. 
19 10 I. Sh. In. 
20 11 I. Tr. Eg. 
21 29 I. Sh. Eg. 
19 3 2 III. Oc. Dis. 
6 19 III. Oc. Re. 
8 17 13 | IIIL® Ec. Dis. 
Il 7 II. Tr. In. 
11 32 56 | III. Ec. Re. 
13 40 TI. Sh. In. 
13 57 II. Tr. Eg. 
15 9 I. Oc. Dis. 





Ners.—In. denotes ingress: Eg., egress; Dis., disappearance; Re., 
transit of the satellite: 


Oc. denotes occultation: 


Tr., 
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d 
19 


21 


24 


26 


37 


> 
NOR COhW DN HKU RW bm 


wm 
oR’ =] 


we 
mt 


WW WN 
CO Qnw& Ww b 


m s| 
31 ' WI. Sh. Eg. 
43 3 | I. Ec. Re. 
21 I]. Tr. In. 
39 | I. Sh. In. 
39 I. Tr. Eg. 
58 | I. Sh. Eg. 
30 II. Oc. Dis. 
38 I.* Oc. Dis. 
§8 14] II. Ec. Re. 
11 48 I. Ec. Re. 
50 . 1.* Tr. In. 
8 I.* Sh. In. 
8 I* Tr. Eg. 
27 I* Sh. Eg. 
48 III. Tr. In 
6 Ill. Tr. Eg 
2 Il. Sh. In 
23 Ii. Tr. In 
28 +©-| IIL. Sh. Eg 
57 Il. Sh. In 
13 II. Tr. Eg 
6 I. Oc. Dis 
49 II. Sh. Eg. 
40 35 I* Ec. Re. 
18 I. Tr. In. 
37 I. Sh. In. 
36 I. Tr. Eg. 
56 I. Sh. Eg. 
48 II. Oc. Dis 
35 I. Oc. Dis. 
17 57| II. Ee. Re. 
9 21 I. Ee. Re. 
47 I. Tr. In. 
8 IV. Tr. In. 
6 I. Sh. In. 
5 I. Tr. Eg. 
15 IV. Tr. Eg. 
24 I, Sh. Eg. 
57 IH.* Oc. Dis. 
30 IV.* Sh. In 
15 III.* Oc. Re 
7 IV. Sh. Eg 
17 4| III. Ec. Dis 
40 Il. Tr. In. 
33 36 | WI. Ee. Re. 
15 II. Sh. In 
30 Il. Tr. Eg 
3 I. Oc. Dis 

6 Il. Sh. Eg 
38 #67 I. Ee Re 
16 I. Tr. In 
35 I. Sh. In 
$3 I. Sh, 

6 I1.% Oc. Dis. 
32 I Oc. Dis. 
36 35 Il. Ee. Re. 
6 §2 I. Ke. Re. 
4s 1.@ Ty. In. 

4 1.* Sh. In 
3 I. Tr. Eg. 
22 I. Sh. Eg. 
46 WY. = Tr. In. 
4 III. Tr. Eg 

2 WI. Sh. In 
57 Ir. Ty. To 
29 TIX. Sh. Eg 
32 Ir Sh. In 
48 It. Tr. 

° I. Oc. 9. 
24 II.* Sh. 


Eg. 
35 38 1.% Ee. Re. 


reappearance: Ec. 
Sh., transit of the shadow: ‘s Seraph et Washington. 


SATELLITES OF JUPITER, 1918. 649 
WASHINGTON MEAN TIME. 


SEPTEMBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
































* * 
I. = . III. d r 
= : ' 
II. * IV. qt 
r 
Configurations at g® o™ for an Inverting Telescope. 

z West. Kast. 

1 | r 30s 

2 | 3° 2° O ‘Tr “4 

3 3 "1 20 4 

4 | 3 O I “9 4 Zz 

5 | 12°O 3 4° 

6/O1 2 O "3 4° _ 
7 . O72 3 10 

8 | r Oo * 

.: 

9 | 3° 2° 4°0O "I 
10 | *3 4° I’ °2 O ' 
r1| 3 O 1 *2 
12|O2° 4 1 O 3 
13 | 4 — 2 Or 3 
14 | 4 O °'2 3° "1@ 
15 | 4 rO3 2 
16 | "43° 2 Oo 
17 | 3° : *O 
18 | er ee ©, r 
19 | 1 ©O2 4 "30 
20 | CO 2 O 1 3 4 
21 | 10 3° "4 2@ 
22|Or O 3 2° — 4° 
23 | 372. Ov 4° 
24 | 3 21 O 4° 
25 | 3 O 4712 oo 
26 | } O 2° - 38 
27 | 45° (2 O 1 "3 
28 | 4 10 3 ‘2@ 
29 |O 1 4 oO 3° 2 
30 | 4 37 22 O 1@ 
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bt 


Nw » 
=e OW neh NO em ANS 
w 
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bmg oe 


20 16 


20 54 
21 25 


Norg.—In. denotes ingress; Eg., egress; Dis., disappearance; Re., reappearance; Ec., 


SATELLITES OF JUPITER, 1913. 


WASHINGTON MEAN TIME. 


OCTOBER. 
8 d hm =°5 d hm 
I. Tr. In. | 10 21 42 II. Tr. Eg. | 81 9 3 
I. Sh. In. |: 23 34 §9 | III. Ec. Re. 10 §0 
I. Tr. Eg. § 11 017 II. Sh. Eg. II 49 
I.* Sh. Eg. © 28 14 I. Ec. Re. Il 49 
II. Oc. Dis 18 8 I. Tr. In 12 23 
I. Oc. Dis 19 26 I. Sh. In 13.18 
20 | II. Ee. Re 20 26 I. Tr. Eg 13 4! 
25 I. Ec. Re 21 45 I. Sh. Eg 14 4 
I. Tr. In. | 18 13 24 II. Oc. Dis 15 20 
I. Sh. In 14 22 IV. Tr. In 15 31 
I. Tr. Eg 15 23 I. Oc. Dis 16 10 
I. Sh. Eg. 17 37 IV. Tr. Eg. 17 33 
III. Oc. Das. 18 53 25} II. Ec. Re. |] 88 9 5 
III. Oc. Re. 18 56 59 I. Ec. Re. 10 19 
II. Tr. In. [18 2 30 IV. Sh. In II 23 
54 | III. Ec. Dis 6 20 IV.* Sh. Eg 12 38 
IJ. Sh. In. 12 37 I. Tr. In. | 88 5 29 
I. Oc. Dis. 13 55 I. Sh. In 6 19 
II. Tr. Eg. 14 55 I. Tr. &g 9 49 
14/ III. Ee. Re. 16 14 I. Sh. Eg 10 5! 
II. Sh. Eg. |] 14 4 54 III. Tr. In. | 84 3 34 
11 I. Ee. Re. 8 10 I1.* Tr. In 4 48 
IV. Oc. Dis. 8 14 III.* Tr. E 5 53 
IV.* Oc. Re. 9 §2 I. Oc. Dis 7 7 
I. Tr. In. 10 4 II. Sh. In 23 17 
I. Sh. In. 10 43 II. Sh. In. | 86 o 10 
51 | IV. Ec. Dis. Il I II, Tr. Eg. o 48 
I. Tr. Eg. 13 25 46 I. Ee. Re. 2 36 
I. Sh. Eg. 13 32 III. Sh. Eg 2 38 
18 | IV. Ec. Re. 13 35 II. Sh. Eg 3 1 
IY. Oc. Dis.}] 16 7 7 I.* Tr. In 417 
I. Oc. Dis 8 24 I1.* Sh. In 4 18 
59 | II. Ec. Re 9 25 I. Tr. Eg 5 28 
56 I. Ec. Re 10 43 I. Sh. E 7 37 
I. Tr. In. | 16 2 46 II. Oc. Dis 22 4 
I. Sh. In. 4 21 I. Oc. Dis. 23 17 
I. Tr. Eg 7 54 32 I.* Ec. Re. ] 86 0 22 
I. Sh. Eg 81312 | II* Ec. Re. 1 36 
HI. Tr. In. | 17 1 36 I. Tr. In 18 51 
Ill. Tr. Eg 2 §3 I. Sh. In 19 18 
Il. Tr. In 3 54 I. Tr. Eg 22 47 
III.* Sh. In § 12 I. Sh. E 27 0 10 
I.* Oc. Dis 19 6 III. Oc. Dis 16 33 
I1L.* Sh. In, 21 30 IY. Tr. In 17 46 
II.* Tr. Eg. 22 27 III. Oc. Re 18 52 
III.* Sh. Eg. 22 51 I. Oc. Dis 20 § 
II. Sh. Eg.} 18 o o II. Sh. In. | 98 13 15 
43 I. Ee. Re. 017 27| III. Ee. Dis 13 3! 
I. Tr. In O 21 II. Tr. Eg. 13 47 
I.* Sh. In 2 23 17 I. Ec. Re. 33 
I* Tr. Eg 2 52 II. Sh. Eg. 16 37 
I* Sh. Eg. 3 36 19 | III. Ec. Re. 17 15 
II. Oc. Dis. 20 5 I, Tr. In. 18 ‘ae 
I. Oc. Dis. 21 21 I. Sh. In. 21 34 
45| II. Ec. Re. 22 24 I. Tr. Eg. | 39 9 25 
29 I. Ec. Re. 23 40 I. Sh. Eg. - i 
I. Tr. In. | 19 16 7 II. Oc. Dis. 12 48 
I. Sh. In. 17 20 I. Oc. Dis. 13 22 
I. Tr. Eg. 20 52 2 I. Ee. Re. 20 33 
I. Sh. Eg. 21 31 51} II. Ee. Re. | 80 o 35 
III. Oc. Dis.§ 30 14 35 I. Tr. In. 8 14 
III. Oc. Re. 15 50 I. Sh. In. aay 
II. Tr. In. 16 53 I. Tr. Eg. 13 29 
52 | III. Ec. Dis. 18 9 I. Sh. Eg. | 8 5 33 
I. Oc. Dis.| 21 0 16 IV. Oc. Dis. o 44 
II. Sh. In. 3.35 IV. Oc. Re. 9 °3 


25 


“J 


35: 


36 


42 
19 


36 
59 


III Tr. 
II. Tr. 


I. Oc. 
IV. Ec. 


III. Tr. 
II. Sh. 
II. Tr. 

III. Sh. 


I. Ec. 
IV. Ec. 


II. Sh. 


III. Sh. 


Oc. denotes occultation; Tr., transit of the satellite; Sh., transit of the shadow; * Vietbie at Washingtos. 
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SATELLITES OF JUPITER, 1913. 651 
WASHINGTON MEAN TIME. 


OCTOBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


Oe ee 






























































I * III. d bs 
x x 
II * IV. dot 
r 
Configurations at 7" 30™ for an Inverting Telescope. 
z West. | East. 
SE: © 
2 | 4 %3 O 
3) ee 43 OF 
4| © SO eS) 
sl tO 4 3 
6 | O 1 3 4 
7102 3°10 4 
8 | _ 3° 2 rO 4 
9 | 3 OQ '1'2_ 4° 
10 | - OO 2 4 
nn SO © TO 
0, ©, SO 
13 | a CO 1 2 3° 
41037 4 tt O7 
15jO1 4 3° °2 O 
16 | 4° 3 O 10°20 
17 | "4 3.1 O 2° 
7 a © Oc 
19.|__ _ 4 1 O 3 
20 | 4 O Vr 12 3 
ar] CO I lt!” i 
28 ©) —_ 
23 | a en © 10°20 
24 | ee 3 1 © 27 4 
25 | z O11 4 3@ 
26; ne ee 3 4 
27 | O 1° °2 3 4 
28; ns Sn © Sr 
29 | * Ol 
30 | 3° 4° i 
31|O1° ee See O 2 
{Eph 13] 








652 SATELLITES OF JUPITER, 1913. 
WASHINGTON MEAN TIME. 
NOVEMBER. 
d hm =“s d hm =°5s d hm =s!| . 
1 2 46 I. Oc. Dis.{ 10 20 33 I. Tr. In. [ 20 14 15 I. Oc. Dis. 
2 52 II. Tr. In. 21 37 I. Sh. In. 16 36 II. Oc. Dis 
3 31 III. Oc. Dis. 22 51 I. Tr. Eg. 17 29 28 I. Ee. Re. 
§ 11 II. Sh. In. 23 56 I, Sh. Eg. 21 24 36] II. Ec. Re. 
5 43 II.* Tr. Eg. § 11 17 45 I. Oc. Dis.f 21 11 33 I. Tr. In. 
6 13 20 I.*'Ec. Re. 18 57 Il. Tr. In. 12 30 I. Sh. In. 
6 54 ITI.* Oc. Re. 21 4 II. Sh. In. 13 52 I. Tr. Eg. 
8 3 IIl* Sh. Eg. 21 § 47 I. Ec. Re. 14 50 I. Sh. Eg. 
8 18 19 | III.* Ec. Drs. 21 49 II. Tr. Eg. |] 82 8 45 I. Oc. Drs. 
11 38 39 | III. Ec. Re. 21 49 III. Tr. In. Il § II. Tr. In. 
20 3 I. Tr. In. 23 56 II. Sh. Eg. II 58 10 I. Ec. Re 
I 13 I. Sh. In. J 12 1 13 III. Tr. Eg. 12 57 II. Sh. In 
2 21 I. Tr. Eg. 2 6 Ill. Sh. In. 13 57 II. Tr. Eg 
3 32 I. Sh. Eg. 5 37 III.* Sh. Eg. 15 49 II. Sh. Eg 
21 16 I. Oc. Dis. 15 3 I, Tr. In. 16 28 III. Oc. Dis 
21 36 II. Oc. Dis. 16 6 I. Sh. In. 19 54 III. Oc. Re. 
8 042 4 I. Ee. Re. 17 21 I. Tr. Eg. 20 17 §7 | III. Ec. Dis. 
248 36} II. Ec. Re. 18 25 I. Sh. Eg. 23 40 22 | III. Ec. Re. 
18 33 I. Tr. In. | 18 12 15 I. Oc. Dis. 28 6 3 | iL* Tr. In 
19 42 I. Sh. In. 13 47 II. Oc. Dis. 6 59 1* Sh. In 
20 51 I. Tr. Eg. 15 34 32 I. Ec. Re. 8 22 I. Tr. Eg 
22 1 I, Sh. Eg. 18 46 30 |] II. Ec. Re. 9 19 I. Sh. Eg 
415 46 I. Oc. Dis.] 14 9 33 I. Tr. In. 15 26 IV. Oc. Dis 
16 14 II. Tr. In. 10 35 I. Sh. In. 19 6 IV. Oc. Re 
17 31 III. Tr. In. II 5! I]. Tr. Eg. 23 58 1] IV. Ec. Dis. 
18 29 II. Sh. In, 12 54 I. Sh. Eg. [ 24 3 15 I. Oc. Dis. 
19 5 Il. Tr. Eg. } 18 5 6 IV. Tr. In. 352 50| IV. Ec. Re. 
29 10 49 I. Ee. Re. 6 45 1.* Oc. Dis 6 0 II.* Oc. Dis. 
20 53 III. Tr. Eg. 8 20 II. Tr. In 6 26 54 I.* Ee. Re. 
21 21 II. Sh. Eg. 8 40 IV. Tr. Eg 10 43 6] II. Ec. Re. 
22 § Il]. Sh. In. 10 3 16 I. Ec. Re. ] 35 o 34 I. Tr. In. 
6 1 35 III. Sh. Eg. 10 21 Il. Sh. In 1 28 I. Sh. In. 
13 3 I. Tr. In. II rr Il, Tr. Eg 2 53 I. Tr. Eg. 
14 11 I. Sh. In. 12 6 III. Oc. Dis 3 47 I. Sh. Eg. 
15 21 I. Tr. Eg. 1314 I]. Sh. Eg 21 45 I. Oc. Dis. 
16 30 I. Sh. Eg. 14 49 IV. Sh. In. | 86 o 28 II. Tr. In. 
6 10 16 I. Oc. Dis. 15 31 III. Oc. Re 0 55 36 I. Ee. Re. 
Ir oO II. Oc. Dis. 16 18 g\ III. Ec. Dis 2 14 II. Sh. In. 
13 39 35 I. Ee. Re. 18 48 IV. Sh. Eg. 3 20 II. Tr. Eg. 
16 817] II. Ee. Re. 19 39 53 | III. Ec. Re. 5 7 II. Sh. Eg. 
19 34 IV. Oc. Dis.} 16 4 3 I. Tr. In. 6 33 Ili*® Tr. In. 
23 2 IV. Oc. Re. 5 4 I, Sh. In. 10 Oo III. Tr. Eg. 
7 § 5317] IV.* Ec. Dis 6 21 I1* Tr. Eg. 10 7 Ill. Sh. In. 
7 33 I* Tr. In. 7 23 I.* Sh. Eg. 13 40 Ill. Sh. Eg. 
8 39 I. Sh. In. } 17 1 15 I. Oc. Dis. 19 4 I. Tr. In. 
9 41 45 | IV. Ec. Re. 3 11 II. Oc. Dis. 19 57 I. Sh. In. 
9 51 I. Tr. Eg. 4 31 59 I. Ec. Re. 21 23 I. Tr. Eg. 
10 59 I, Sh. Eg. 8 5 4| II. Ec. Re. 22 16 I. Sh. Eg. 
8 4 45 I. Oc. Dis 22 33 I. Tr. In. | 27 16 15 I. Oc. Drs. 
5 35 I1.* Tr. In. 23 33 I. Sh. In 19 24 21 I. Ee. Re. 
7 46 I1.* Sh. In. | 18 0 52 I. Tr. Eg. 19 25 II. Oc. Dis. 
7 48 III.* Oc. Dis. I 52 I. Sh. Eg.] 28 o 2 34] II. Ec. Re. 
8 8 19 I. Ec. Re. 19 45 I. Oc. Dis. 13 34 I. Tr. In. 
8 26 Il. Tr. Eg. 21 42 II, Tr. In. 14 26 I. Sh. In. 
10 39 II. Sh. Eg. 23 O 43 I. Ec. Re. 15 53 I. Tr. Eg. 
II Il III. Oc. Re. 23 39 It. Sh. In. 16 45 I. Sh. Eg. 
12 18 18 | III. Ec. Dis.J 19 o 34 II. Tr. Eg. | 39 10 46 I. Oc. Dis. 
1§ 39 21 | III. Ec. Re. 2 10 Hii. Tr. In. 13 52 It. Tr. In. 
9 2 3 I. Tr. In. 2 32 II. Sh. Eg. 13 53 2 I. Ee. Re 
3 8 I. Sh. In. 5 35 I1I.* Tr. Eg. I§ 32 II. Sh. In 
4 21 I. Tr. Eg. 6 7 III.* Sh. In. 16 44 IY Eg 
5 28 I.* Sh. Eg. 9 38 III. Sh. Eg. ye 25 i St Be 
23.15 I. Oc. Drs. 17 3 I. Tr. In. 30 3 40 ss | Il. Ee. Re 
10 o 23 It. Oc. Dis. 18 2 I. Sh. In. 8 4 I. Tr. Ia 
237 3 I. Ec. Re. 19 22 I. Tr. Eg. 3 s4 7 Sh 
5 26 52| I1.* Ec. Re. 20 21 I. Sh. Eg. Ir 14 I. Sh. kg. 


Norsg.—In. denotes ingress: Eg., egress: Dis., disappearance 








Re., reappearance; Kc., 


eclipse 
Oc. denotes occultation; Tr., transit of the satellite; Sh., transit of the shadow; * Visible at Washington. 
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SATELLITES OF JUPITER, 1918. 653 
WASHINGTON MEAN TIME. 


NOVEMBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 


























= e  +* 
I * III. d r 
r 
* * 
II. r IV. = d ofr 
Configurations at 6" 30™ for an Inverting Telescope. 
>» 
ie West. | Kaa. 
1 | 4° 2O'l °3@ 
2 | 4 21 O 3 
3 4 O ‘1 3° 
4 | “4 I O s 
5| 4 2°3 OM 
6 | 3° 44 © 
7| 3 Or 2 "4@ 
8 |\O2° "30 4 1@ 
9 | 2 rr O 3 4 
10 | O ‘a1 3° 4 
II | i O "3 ee 
12 | 2 3; O 1 4° 
Fn, ©, 
14 | °3 OV 1. 
15104 "3°12" 
16 | ‘ 1°O S 
17 | 4° O11 3 "2@ 
18 | 4° 1° O 2° 3° 
19 | 4° 2° 30 I 
20 | ‘4 3° ‘ar O 
21 | "4 *3 O 1 2 a 
22 | ee *4 3°10 2 ee 
23;O1 2° 4 O °3 
244) 0 O'1 4 3 ee ‘2@ 
25 | rr O 2° 3° ‘4 
26 | 2, O3 ‘3 "4 
27 | 3° ‘21° O 4 
28 |. 3 Oe 4" 
29 | 30°: O 2 4° 
30 | 2° Or °3 4° 
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654 


d hm i ss 
1 5 16 I* 
8 21 45 I 
8 50 I] 
13 21 o| II 
2 1 18 IV. 
2 35 I 
3 23 I 
4 54 I 
5 3 IV. 
5 43 I.* 
8 56 IV. 
13 1 IV 
23 46 I. 
8 2 50 27 I. 
3.15 Il. 
449 Il. 
6 7 Il.* 
7 42 II. 
10 58 III. 
14 8 HII. 
14 26 IIT. 
17 41 Hil. 
21 5 I. 
21 §2 I. 
23 24 I, 
4 012 I, 
18 16 I, 
21 19 12 I. 
22 16 II. 
§ 240 22| II. 
15 36 I. 
16 21 I. 
17 54 I. 
18 40 I. 
6 12 46 I. 
1§ 47 52| I. 
16 39 II. 
18 7 I] 
19 31 II 
21 Oo I] 
7 #117 III 
742 2) III 
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DECEMBER. 
m™m $ 
6 I. Tr. 
50 I. Sh. 
25 I. Tr. 
9 I. Sh. 
17 I. Oc. 
16 34 I. Ec. 
40 II. Oc. 
§8 45 | II. Ec. 
36 I. Tr. 
19 1.* Sh. 
55 I. Tr. 
38 I. Sh. 
47 I. Oc. 
45 15 I. Ee. 
3 Il.* Tr. 
25 II. Sh. 
56 II. Tr. 
18 II. Sh. 
44 IV. Oc. 
24 II. Tr. 
34 IV. Oc. 
2311 | IV. Ec. 
8 III. Sh. 
53 III. Tr. 
42 HII. Sh. 
251 | IV. Ec. 
7 I. Tr. 
47 I. Sh. 
26 I. Tr. 
7 I. $h. 
17 I. Oc. 
13 59 I. Ee. 
6 II. Oc. 
18 of IL* Ec. 
37 I. Tr. 
16 I. Sh. 
56 I. Tr. 
36 I. Sh. 
48 I. Oc. 
42 39 I. Ec. 
27 II. Tr. 
42 II. Sh. 
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By reason of the proximity of JuPITER to the SuN the phenomena 
of the satellites are not given after December 19. 





—S es OOOO 


Norg.—In. denotes ingress: Eg., egress: Dis., disappearance: Re., reappearance; Ec., eclipse 


Oc. denotes occultation ; Tr., transit of the satellite; Sh., transit of the shadow; "'* Visible at Washington. 
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DECEMBER. 
Phases of the Eclipses of the Satellites for an Inverting Telescope. 
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Configurations at 5 45™ for an Inverting Telescope. 
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656 MAGNITUDE AND RINGS OF SATURN, 1913. 


ELEMENTS FOR DETERMINING THE GEOCENTRIC POSITION, APPEARANCE, 


AND MAGNITUDE OF SATURN'S RINGS. 





a b p L id % se’ 
Inclination | The Eleva- | The Eleva- | Earth’s Longitude from 
of Northern| tion of the | tion of the | Saturn counted on Plane 
Ysshington | Major | Minor |°Axisto” | the Plane of | the Plame of | “Asccading Node om = 
Mean Noon. Axis. Axis. Circle of the Rings. the Rings. me cm 
Declination 
from orth Equator. Ecliptic. 
Jan. O] 45.10 | —18.42 | —2 28.3 | -24 6.8 67 34.2 
IO | 44.45 18.13 2 25.0 24 4.8 67 6.8 
20 | 43.72 17.84 2 23.0 24 4.7 66 50.5 
30 | 42.95 17.55 2 22.6 24 6.8 66 46.2 
Feb. 9 | 42.17 17.27 2 23.5 24 11.1 66 54.1 
19 | 41.39 | -17.03 | -—2 26.0 | —24 17.3 67 14.0 
Mar. I | 40.65 16.81 2 29.8 24 25.2 67 45-5 
II | 39.96 16.62 2 34.9 24 34.6 68 27.5 
21 | 39.34 16.47 2 41.2 24 45.0 - 69 19.1 
31 | 38.79 16.35 2 48.4 24 56.1 7O 19.2 
Apr. 10 | 38.32 | —16.27 | -2 56.4 | -25 7.6 71 26.6 
20 | 37-93 16.22 3. 5.2 25 19.0 72 40.2 
30 | 37.63 16.20 3 14.4 25 30.1 73 «58.7 
May 10 | 37.42 16.21 3 24.0 25 40.6 75 20.9 
20 | 37.30 16.25 3 33.8 25 50.2 76 45.6 
30 | 37.27 | -—16.32 | -3 43.6 | -2§ 58.9 78 11.6 
June 9 | 37.32 16.42 | 3 53.2 | 26 6.4 79 37-6 
19 | 37.46 16.55 4 2.6 26 12.7 8: 2.6 
29 | 37.69 16.70 4 11.7 26 17.8 82 25.2 
July 9 | 38.00 16.88 4 20.2 26 21.7 83 44.4 
19 | 38.40 | -17.08 | -4 28.0 | -26 24.5 84 58.9 
29 | 38.88 17.31 4 35-2 | 26 26.2 86 7.5 
Aug. 8 | 39.44 17.56 4 41.4 26 27.1 87 9.0 
18 | 40.07 17.84 4 46.8 26 27.2 88 2.2 
28 | 40.75 18.15 4 §1.1 26 26.7 88 46.0 
Sept. 71 41.49 | -18.47 | -4 54.4 | -—26 25.9 . 89 19.3 
17 | 42.26 18.80 4 56.5 26 24.9 . . 89 41.4 
27 | 43.05 19.14 4 57-5 26 23.8 26 16.8 | 132 21.3 | 89 51.5 
Oct. 71 43.82 19.47 4 57.2 26 22.8 26 18.9 | 132 19.1 | 89 49.3 
17 | 44.56 19.79 4 55-7 26 21.8 26 20.7 [| 132 4.6 34.8 
27 | 45-23 | —20.07 | -—4 53.1 | —26 21.0 | —26 22.4 J 131 38.5 | 89 8.8 
Nov. 6 | 45.79 20.31 4 49.5 26 20.2 26 24.2 § 131 2.0 | 88 32.3 
16 | 46.23 20.50 4 45.0 26 19.4 26 25.9 | 130 16.9 | 87 47.3 
26 | 46.50 20.61 4 39.8 26 18.6 26 27.5 | 129 25.6 | 86 56.1 
Dec. 6 | 46.61 20.65 4 34.2 26 17.9 26 29.1 | 128 31.0 | 86 1.5 
16 | 46.53 | -20.60 | -4 28.5 | -26 17.2 | —26 30.6 | 127 36.2 | 85 6.8 
26 | 46.27 20.48 4 23.0 26 16.5 26 32.0 | 126 44.2 | 84 14.8 
31 | 46.07 | -—20.39 | —4 20.5 | —26 16.3 | —26 32.6 | 126 20.3 | 83 50.9 
The factor to be multiplied by a and 6 to obtain the axes of— 
The inner ellipse of the outer ring =0.8801, log factor =9.9445 
The outer ellipse of the inner ring =o. 8599, log factor =9.9344 


The inner ellipse of the inner ring =0.6650, log factor =9.8228 
The inner ellipse of the dusky ring =0.5486, log factor =9.7392 


Nore.—The negative sign of / indicates that the visible surface of the rings is the southern one. 
[Eph 13] 
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658 SATELLITES OF SATURN, 1918. 


WASHINGTON MEAN TIME OF GREATEST ELONGATION, ETC. 


In the diagram on the preceding page, the points of the orbits marked “o’’ are 
those of the eastern elongation, as seen in an inverting telescope. The times of 
these elongations may be found from the following tables, and the apparent position 
of a satellite at any other time may be marked on the diagram by setting off on 
the proper orbit the elapsed interval in days and hours since the last eastern elon- 
gation. The orbits of the five inner satellites are regarded as circular, and the time 
of any elongation not given in the tables may be readily found from those given by 
adding or substracting the proper multiple of the mean synodic period. Mimas can 
be seen only within a few hours of each elongation, and the time of every elongation 
visible at Washington is given. For the three outer satellites the eccentricity is 
taken into account, and the times both of the elongations and of the conjunctions 


are given. The following abbreviations are used in the tables: 


I., Inferior Conjunction (north of planet). 
S., Superior Conjunction (south of planet). 


E., East Elongation. 
W., West Elongation. 


MIMAS. 
Greatest Elongations Vistble at Washtngton. 








d Ah d h d h d h d h 
Jan. 214.6E.|Jan. 30 9.8 W./Oct. 212.0W.| Nov. 115.6 W.| Nov. 74 63 W. Dec.12 15.2 E. 
313.2 E. 31 8.4 W. 3 10.6 W. 214.2 W. 24 17.5 EB. 13 13.8 E. 
411.8E.| Feb. 1 7.0 W. 716.2 E. 312.8 W. 25 16.1 E. 14 12.4E. 
5 10.4E. § 12.9 E. 8 14.8 E. 411.5 W. 26 14.7 E. 15 11.0E. 
6 9.0E. 6 11.5 E. 9 13.4 E. 5 to.1 W. 27 13.4 E. 16 9.6E. 
7 7.7E. 710.1 BE. 10 12.1 E. 6 8.7 W. 28 12.0E. 17 8.2 E. 
8 6.3E. 8 8.7E. It 10.7 E. 817.1E. 29 10.6 E. 18 6.8E. 
10 14.8 W. 9 7-4E. 12 9.3E. 9 15.7 E. 30 9.2E. 19 5.4E. 
11 13.4 W. 14 11.7 W. 15 16.6 W. 10 14.3 E.| Dec. 1 7.8E. 19 16.8 W. 
12 12.0 W. 15 10.3 W. 16 15.2 W. 1112.9 E. 2 6.4E. 20 15.4 W. 
13 10.7 W. 16 8.9 W. 17 13.8 W. 12 11.6 E. 217.8 W. 21 14.0 W. 
14 9.3 W. 17 7.6 W. 18 12.4 W. 13 10.2 E. 3 16.4 W. 22 12.6W 
15 7.9 W. 19 11.0 W. 14 8.8E. 4 15.0 W. 2311.3 W 
16 6.5 W.| Sept. 20 17. 2E. 20 9.7 W. 15 7.4E. 5 13.6 W. 24 9.9W 
19 13.7 E. 21 15.8 E. 23 16.7 E. 16 17.4 W. 6 12.3 W. 25 85 W 
20 12.3 E. 22 14.4 E. 24 15.3E. 17 16.0 W. 7 10.9 W. 26 7.1W 
21 11.0E. 23 13.0E. 25 13.9E. 18 14.6 W. 8 9.5 W. 27. 5.7W 
22 9.6E. 24 11.6E. 26 12.5 E. 19 13.3 W. 9 8.1 W. 27 17.0E 
23 8.2E. 25 10.2 E. 27 11.1 E. 20 11.9 W 10 6.7 W. 28 15.6E 
24 6.8E. 29 16.1 W. 28 9.7E. 21 10.5 W 10 17.9 E. 29 14.2 E. 
28 12.5 W. 30 14.7 W. 29 8.4E. 22 9.1 W. Ir 5.3 W. 30 12.8 E. 
29 11.2 W.| Oct. 1 13.3 W. 3117.0 W. 23 «7.7 W. Ir 16.5 E. 31 11.4E. 
ENCELADUS. 
d h h d d 
Jan. 2 5.2E.| Jan. 15 22.0 E. Jan. 29 14.9 E. Feb. 12 78E. Feb. 26 o8E. Mar.11 17:7, 
314.1 E. 17 6.9E. 30 23.8 E. 13 16.7 E. 27 9.7E. 
4 23.0E. 18 13.8 E.|Feb. 1 8.7E. 15 1.6E 28 18.6 E. |Aug. 20 12.0 E. 
6 7.9E. 20 0.7 E. 217.6E. 1610.5 E.|Mar. 2 3.5E 21 20.9 E. 
716.8 E. 21 9.6E. 4 2.5E. 17 19.4 312.4E. 23 3.8E. 
9 1.6E. 22 18.5 E. 5 11.4E. 19 4.3E 421.2E. 24 14.7E. 
10 10.5 E. 24 3.4E. 6 20.3 E. 20 13.2E 6 6.1E. 25 23.6E. , 
11 19.4 E. 25 12.3 E. 8 5.2 E. 21 22.1E 715.0 E. 27 (8.5 E. 
13 4.3E. 26 21.2 E. 9 14.1 E. 23 7.0E 8 23.9 E. 28 17.4 E. 
14 13.2 E. 28 6.1E. 10 23.0 E. 2415.9E 10 88E. 
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ENCELADUS—(Concluded). 
d ih d ih d ih d h d h d h 
Aug 31 11.1 E.| Sept.21 0.4 E.| Oct. 1113.7 E.| Nov. 1 2.8E.|Nov.21 15.9 E.| Dec. 12 5.0E. 
Sept. 1 20.0E. 22 9.3E 12 22.6 E. 211.7E. 23 o.8E. 13 13.9 E. 
3 4.9E. 23 18.2 E. 14 7.5 E. 3 20.6 E. 24 9.7E. 14 22.8 E. 
4 13.8 E. 25 3.1E. 15 16.4 E. 5 5.5E. 25 18.6E. 16 7.7E. 
5 22.7 E. 26 12.0E. 17 1.2E. 6 14.3 E. 27 3.4E. 17 16.5 E. 
7 7.6E. 27 20.9 E. 18 10.0 E 7 23.2 E. 28 12.3 E. 19 1.45, 
8 16.5 E. 29 5.8E 19 18.9 E. 9 8.1E. 29 21.2 E. 20 10.3 E. 
10 1.4E. 30 14.7 E. 21 3.8E. 1017.0E.| Dec. 1 6.1 E. 21 19.2 E. 
11 10.3 E.| Oct. 1 23.6E. 22 12.7 E. 12 1.9E. 215.0K. 23 4.1E. 
12 19.1 E. 3 8.4E. 23 21.5 E. 13 10.7 E. 3 23.8 E. 24 12.9 E. 
14 4.0E. 417.3E. 25 6.4E. 14 19.5 E. 5 8.6E. 25 21.8E. 
15 12.9 E. 6 2.2E. 26 15.3 E. 16 4.4E. 617.5 E. 27 6.6E. 
16 21.8 E. 711.1 E. 28 o.2E. 17 13.3 E. 8 2.4E. 28 15.5 E. 
18 6.7E. 8 20.0 E. 29 9.1E. 18 22.1 E. 9 11.3 E. 30 0.4 E. 
19 15.5 E. 10 4.8E. 30 17.9 E. 20 7.0E. 10 20.1 E. 31 9.3 E. 
a 
TETHYS. 
d ih d h d h d hh d h d 4h 
Jan. 2 8.2E.|Feb. 7 5.0E.|Mar.15 2.2E.|Sept.16 4.9E.| Oct. 22 1.6E.| Nov. 26 22.1 E. 
4 5.5 9 2.3E. 16 23.5 E. 18 2.2E. 23 22.9 28 19.4 E. 
6 2.8E 10 23.6 E. tone 19 23.5 E. 25 20.2E 30 16.7 E 
8 a1E 12 20.9 E. | Aug. 16 23.8 E. 21 20.8 E. 2717.5 B.| Dec. 214.0E 
9 21.4E 14 18.3 E. 18 21.2 E. 23 18.1 E. 29 14.8 411.2E 
11 18.7E 16 15.6 E. 20 18.5 E 25 15.4E. 31 12.1 E. 6 8.5E. 
13 16.0E 18 12.9 E. 22 15.8E 2712.7E.! Nov. 2 9.4E. 8 5.8E. 
15 13.3E 20 10.2 E. 24 13.1 E. 29 10.0 E 4 6.7%. 10 3.1E. 
17 10.6E 22 7.6E 26 10.4E.}] Oct. 1 7.3 6 4.0E. 12 o4E. 
19 7.9E 24 49E 28 7.8E 3 4.6E 8 1.2E. 13 21.7 E. 
21 5.2E 26 2.2E 30 5.1 E. 5 1.9E 9 22.5 E. 15 19.0E. 
23 2.5E. 27 23.5 E.| Sept. 1 2.4E. 6 23.2 E 11 19.8 E. 17 16.3 E. 
24 23.8E.| Mar. 1 20.9 2 23.7E. 8 20.5 E 13 17.1E. 19 13.6 EB. 
26 21.1E 318.2E 4 21.0E. 10 17.8E 15 14.4 E. 21 10.8 E. 
28 18.4E 5 15.5E 6 18.3 E 1215.2E 17 11.7 E. 23 8.1 E. 
30 15.7 E. 712.8E 8 15.6E. 1412.5E 19 9.0E. 25 5.4E 
Feb. 1 13.0E. 910.2E 10 13.0 E. 16 9.8E 21 6.25. 27 2.7E 
°310.4E. It 7.5E 12 10.3 E. 18 7.0E 23 3.5E. 29 0.0F 
5 7.7E. 13 4.8E 14 7.6E. 20 4.3E 25 o0.8E. 30 21.3 E 
DIONE. 





d sh d h 
Jan. 218.5E.|Feb. 7 8.4E. 
5 12.1E 10 2.1E. 
8 5.8E. 12 19.8 E. 
10 23.5 E. 1§ 13.5 E. 
1317.2E. 18 7.2E. 
16 10.8 E. 21 og E. 
I9 4.5 E. 23 18.6 E. 
21 22.2 E. 26 12.4 E. 
2415.9E.| Mar. 1 6.1E. 
27 9.6E. 3 23.8E. 
30 3.3E. 617.5E 
Feb. 1 21.0E. 9 11.2E 
4 14.7 E. 12 5.0E 


d h d h d h d h 
Mar. 14 22.7 E.| Sept.17 5.1 E.| Oct. 22 18.9 E.| Nov.27 8.3 


17 16.4E 19 22.8 E. 

20 10.2 E. 22 16.5 E 
woe 25 10.2E 
Aug. 23 13.8 E. 28 3.8E 
26 7.5E. 30 21.5 E. 

29 1.2E.| Oct. 3:15.2E. 

31 18.9 E. 6 8.9E. 
Sept. 3 12.6E. 9 2.6E. 
6 6.3E. II 20.2 E. 

9 00E. 14 13.9 E. 
1117.7 E. 17 7.6E. 

14 11.4E. 20 1.2E. 
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WASHINGTON MEAN TIME OF GREATEST ELONGATION. 







d h d h d h d d d 
Jan. 419.1 E.|Sept.24 2.3E.JJan. 2 2.31. |Oct. 822.5S.[/Jan. 5.6W. |Sept. 8.2E. 
9 7.5 EH. 28 14.8 E. 5 22.1 W. 13 1.0E. 11.68. 12.9 I. 
1319.9E.|Oct. 3 3.2E. 9 19.68. 17 1.21], 16.7 E. 18.7 W. 
18 8.3 E. 715.6E. 13 22.9 E. 20 21.7 W 21.41. 24.6 S. 
22 20.7 E. 12 4.0E. 18 0.41. 24 20.68. 26.9 W. 29.4 E. 
27 9.1 E. 16 16.3 E. 21 20.4 W. 28 23.0E.] Feb. 1.9S. {Oct. gil. 
31 21.6E. 21 4.7E. 25 18.08. . I. 7.0 E. 9.9 W. 
Feb. 5 10.0E. 25 17.0E. 29 21.4 E. . 11.7 I. 15.8 S. 
9 22.5 E. 30 5.4E. . 223.11. AS. 17.2 W. 20.6 E. 
14 10.9 E.| Nov. 317.7 E. 6 19.2 W. 23.28. 25.2 1. 
18 23.4 E. 8 6.0E. 10 17.08. 61. 28.3 E. 31.0 W. 
2311.9 E. 12 18.3 E. Mar 5.01. |Nov. 6.08. 
28 0.4 E. 17 6.6E. 10.6 W. 10.7 E. 
Mar. 412.9 E. 21 18.9 E. 16.5 S. 15.3 1. 
9 1.5E. 26 7.2E. 21.6 E. ar.1 W. 
re 30 19.5 E. 26.4 [. 27.18. 
Aug. 27 23.6E.| Dec. 5 7.8E. .. ° [Dee  1.8E. 
Sept. 112.1 E. 9 20.1 E. Aug. 13.18. 6.5 I. 
6 0.5 E. 14 8.4E. 18.0 EK. 12.2 W. 
10 13.0 E. 18 20.7 E. 22.61. 18.28. 
15 1.5E. 23 g.0E.{Oct. 1: 2.81. 27 9.658. 28.4 W. 23.0 E. 
19 13.9 E. 27 21.4E. 423.5 W. 3112.1 E.§Sept. 3.458. 27.61. 
IAPETUS. 





d d a 
Jan. 8.98. |Feb. 18.81. oe Sept. 8.5S./Oct. 19. 
29.1 E.|Mar. 10.4 W.| Aug. 20.1 W. 29.0E.|Nov. 7 


NINTH SATELLITE OF SATURN. 


DIFFERENTIAL COORDINATES OF PHBE FOR 1913. 







how Noon.| 2pn —Geas. Orn. —Onnt 
















m 
2 

5 2 15.5 . 

9 2 143.7 . 

13 2 7.8 . 

17 2 3-7 soe . 

21 I 59.3 July 16; —1 49.8 . 

25 1 54.7 20 I 52.0 . 

29 I 50.0 24 I §3-9 . 
Feb. 2 I 45.3 28 I 55.4 . 

6 I 40.4 Aug. I 1 56. . 

10 I 35-4 5 I 57-4 . 

14 I 30.2 9 I 57.8 . 

18 I 24.9 13 1 57-8 17} —-O 4.1 

22 I 19.5 17 1 57.5 21 | +0 3.4 

26 I 141 21 I 56.7 
Mar. 2 1 8&5 25 I 55.4 

6 1 2.8 29 I 53.7 

10 O 57.0 Sept. 2 I 51.5 

14 O 51.2 6 rt 48.8 

18 O 45.3 10 1 45.8 

22 | O 39.3 14 I 42.4 

26 O 33.3 18 I 38.6 §1 

30 O 27.3 22 I 34.3 16 
Apr. 31 +0 21.2 26, —-1I 29.6! —5§ Oo 13.4] +141 
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FRACTIONS OF THE PERIODS OF REVOLUTION. 


Rhea. Titan. Fraction of a 





Revolution. 

d th d h d Ah d h d h 

Oo 0.0 Oo 0.0 Oo 0.0 Oo 0.0 oOo 0.0 0.00 

Oo 0.7 Oo 09 oO 1.3 O 2.2 O 7.7 0.02 

oO 1.3 o 1.8 Oo 2.6 Oo 4.3 O 15.3 0.04 

oO 2.0 O 2.7 Oo 3-9 Oo 6.5 O 23.0 0.06 

Oo 2.6 Oo 3.6 O 5.3 Oo 8.7 1 6.6 0.08 
0.10 2.3 O 3.3 O 4.5 Oo 6.6 oO 10.8 I 14.3 0.10 
0.12 2.7 oO 4.0 O 5.4 Oo 7.9 O 13.0 I 21.9 0.12 
0.14 3.2 Oo 4.6 oO 6.3 O 9.2 O 15.2 2 5.6 0.14 
0.16 3.6 O 5.3 O 7.2 O 10.5 O 17.3 2 13.2 0.16 
0.18 4.1 O 5.9 Oo 8.2 O 11.8 O I9.§ 2 20.9 0.18 
0.20 4.5 Oo 6.6 O 9.1 O 13.1 O 21.7 3 4.5 0.20 
0.22 5.0 Oo 7.2 O 10.0 O 14.5 O 23.9 3 12.2 0.22 
0.24 5-4 Oo 7.9 O 10.9 O 15.8 I 2.0 3 19.8 0.24 
0.26 5.9 Oo 8.6 Oo 11.8 O 17.1 I 4.2 4 3-5 0.26 
0.28 6.3 O 9.2 O 12.7 oO 18.4 1 6.4 4 11.2 0.28 
0.30 6.8 Oo 9.9 © 13.6 O 19.7 r 8.5 4 18.8 0.30 
0.32 7.2 O 10.5 O 14.5 O 21.0 I 10.7 5 2.5 0.32 
0.34 7:7 O 11.2 O 15.4 O 22.3 I 12.9 5 10.1 0.34 
0.36 8.1 oO 11.8 oO 16.3 O 23.6 I 15.0 5 17.8 0.36 
0.38 8.6 O 12.5 O 17.2 I 1.0 1 17.2 6 1.4 0.38 
0.40 g-1 O 13.2 oO 18.1 I 2.3 I 19.4 6 9.1 |; 0.40 
0.42 9-5 O 13.8 O 19.0 I 3.6 I 21.5 6 16. 0.42 
0.44 10.0 O 14.5 O 19.9 I 49 I 23.7 7 0.4 0.44 
0.46 10.4 O 15.1 Oo 20.8 r 6.2 2 1.9 7 8.0 0.46 
0.48 10.9 O 15.8 O 21.7 I 7.5 2 4.0 7 15.7 0.48 
0.50 11.3 oO 16.4 O 22.7 1 8.8 2 6.2 7 23.3 0.50 
0.52 11.8 O 17.1 O 23.6 I 10.2 2 84 8 7.0 0.52 
0.54 12.2 o 17.8 I O5 I 11.5 2 10.5 8 14.7 0.54 
0.56 12.7 oO 18.4 I 1.4 I 12.8 2 12.7 8 22.3 0.56 
0.58 13.1 O 19.1 I 2.3 I 14.1 2 14.9 9 6.0 0.58 
0.60 13.6 O 19.7 I 3.2 I 15.4 2 17.1 9 13.6 0.60 
0.62 14.0 O 20.4 I 4.1 1 16.7 2 19.2 9 21.3 0.62 
0.64 14.5 O 21.0 I 5.0 1 18.0 2 21.4 10 49 0.64 
0.66 14.9 O 21.7 I 5.9 I 19.4 2 23.6 10 12.6 0.66 
0.68 15.4 O 22.4 1 6.8 I 20.7 3 «1.7 10 20.2 0.68 
0.70 15.8 O 23.0 1 7.7 I 22.0 3 39 II 3.9 0.70 
0.72 16.3 O 23.7 1 8.6 I 23.3 3 6. Ir 11.5 0.72 
0.74 16.7 I 0.3 I 9.5 2 0.6 3 8.2 II 19.2 0.74 
0.76 17.2 I 1.0 I 10.4 2 1.9 3 10.4 12 2.8 0.76 
0.78 17-6 I 1.7 I 11.3 2 3.2 3 12.6 I2 10.5 0.78 
0.80 18.1 I 2.3 I 12.2 2 4.5 314.7 12 18.1 0.80 
0.82 18.5 I 3.0 I 13.2 2 5.9 3 16.9 13 1.8 0.82 
0.84 19.0 I 3.6 1 14.1 2 7.2 3 19.1 13 9.5 0.84 
0.86 19.5 I 4.3 I 15.0 2 8.5 3 21.2 13 17.1 0.86 
0.88 19.9 I 4.9 I 15.9 2 9.8 3 23.4 14 0.8 0.88 
0.90 20.4 1 5.6 1 16.8 2 11. 4 1.6 14 8.4 0.90 
0.92 20.8 1 6.3 1 17.7 2 12.4 4 3.7 14 16.1 0.92 
0.94 21.3 1 6.9 1 18.6 2 13.7 4 5-9 14 23.7 0.94 
0.96 21.7 1 7.6 I 19.5 2 15.1 4 8&1 Is 7.4 0.96 
0.98 22.2 r 8.2 1 20.4 2 16.4 4 10.3 15 15.0 0.98 
1.00 22.6 I 8.9 I 21.3 2 17.7 4 12.4 1§ 22.7 1.00 
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Six Inner Satellites of Saturn. 


Fraction of 
a Revolu- 
tion. 


0.00 
0.02 


0.04 
0.08 


0.10 
0.12 
0.14 
0.16 
0.18 


0.20 
0.22 
0.24 
0.26 
0.28 


0.30 
0.32 
0.34 
0.36 
0.38 


0.40 
0.42 


0.46 
0.48 


0.50 
0.52 
0.54 
0.56 
0.58 


0.60 
0.62 


0.66 
0.68 


0.70 
0.72 
0.74 
0.76 
0.78 


0.80 
0.82 
0.84 
0.86 
0.88 


0.90 
0.92 
0.94 
0.96 
0.98 


1.00 


p 


85.1 
81.9 
78.7 
75-2 
71.5 


67.4 
62.6 
57-0 
59.3 
42.0 


31-5 
18.5 
3.2 
347.0 
331.8 


318.8 
308.3 
300.0 


293.2 
287.6 


282.9 
278.8 
275.0 
271.6 
268.3 


265.1 
261.9 
258.7 
255-2 
251.5 


247-4 
242.6 
237.0 
230.3 
222.0 


211.5 
198.5 
183.2 
167.0 
151.8 


138.8 
128.3 
120.0 
113.2 
107.6 


102.9 
98.8 


95.0 
91.6 
88.3 


85.1 
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356.7 
323.2 
299-5 
285.8 
277-4 


271.7 
267.5 
264.1 
261.2 
258.6 


256.1 
253.6 
250.9 
248.0 
244-5 


240.0 
233-8 
224.5 
208.7 
181.5 


121.6 
107.1 
98.4 
92.7 


85.1 
82.4 
79-9 
77.6 


75-4 


146.9 - 


88.4 


1.028 
1.017 


0.930 
0.857 


0.767 
0.662 
0.548 
0.432 
0.327 


0.264 
0.279 
0.362 
0.474 
0.588 


0.697 
0.793 
0.871 
0.928 


0.962 


0.972 
0.958 
0.919 
0.857 
0.774 


0.675 
0.563 
0.445 
0.336 
0.264 
0.271 
0.35! 
0.463 
0.582 
0.695 
0.797 
0.883 
0.950 
0.997 
1.023 


1.026 





The fraction of a revolution is reckoned from the Eastern Elongation. 
Position angle of satellite p= p’+(P—P,). 


Apparent distance of satellite s= Fee. 


{Eph 13] 
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+3.2 48.8 62.5 
3.2 48.0 61.6 
3-3 47-3 60.6 
3-2 46.4 59-5 
3.2 45.6 58.4 

43.1 44.7 57:3 
3.0 43-9 56.3 

+2.8 43-2 55-4 


55-7 
56.6 
57-7 
58.8 


59.8 


61.9 
62.8 
63.6 


64.2 
64.6 
64.7 
64.5 
64.2 





$71 
SS! 


54! 
531 
522 


525 
534 
544 
554 


564 
574 
584 
593 
600 
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664 SATELLITES OF URANUS, 1918. 


APPARENT ORBITS OF THE SATELLITES OF URANUS AT DATE OF OPPOSITION, 
JULY 28, 1913, AS SEEN IN AN INVERTING TELESCOPE. 


South 


Apparent A psides. 


Date. Position App. Distances 
Angie. Ariel. Umbriel. 


Apparent A psides. 


Date. Position App. Distances 
Angie. Titania. Oberon. 


May 18, 355.6 13.6 18.9 
Aug. 6, 356.8 14.0 19.6 
Oct. 25, 357-6 13.4 18.6 


May 18, 355.6 31.r 41.5 
Aug. 6, 356.8 32.1 42.9 
Oct. 25, 357-6 30.6 40.8 





North 


WASHINGTON MEAN TIME OF GREATEST ELONGATION. 


ARIEL. UMBRIEL. TITANIA. OBERON. 
North. South. North. South. North. South. North and South. 
d sh dad h d h qd hk dad h d h d Ah 
May15 9.0|May16 15.2]May 1 23.4|May 4 1.1] Apr.28 1.6|May 2 10.1]May 22 10.0N. 
22 22.4 24 4.7 10 6.3 12 8.0]May 6 18.5 II 3.0 29 3.658. 
30 11.9 31 18.1 18 13.2 20 14.9 1§ 11.4 Ig 19.9]June 4 21.1 N. 
June 7 1.3|/June 8 7.6 26 20.1 28 21.8 24 4.4 28 12.8 Ir 14.78. 
14 14.8 I5 21.0ofJune 4 3.0|/Junme 6 4.8} June x 21.3/June 6 5.8 18 8.3 N. 
22 4.2 23 10.5 12 9.9 14 11.7 IO 14.3 14 22.7 25 1.98. 
29 17.7|July 1 0.0 20 16. 22 18.6 19 7.2 23 15.7], July 1 19.5 N. 
July 7 7.2 8 13.4 28 23.8 July x 1.5 28 o.2|July 2 8.7 8 313.1 S. 
14 20.7 16 2.9fJuly 7 6.7 9 8.4] July 6 17.2 1r 1.6 15 6.7N. 
22 10.1 23 16.4 15 13-7 17 15.4 15 10.1 19 18.6 22 0.3 S. 
29 23.6 3I 5-9 23 20.6 25 22.3 24 3.1 28 11.6 28 17.9N. 
Aug. 6 13.1 |Aug. 7 19.4], Aug. 1 3.5|Aug. 3 5.3}Aug. 1 20.1/Aug. 6 4.6fAug. 4 11.65. 
14 2.6 15 8.8 9 10.5 II 12.2 10 13.1 14 21.6 Ir 5.2N. 
2x 16.1 22 22.3 17 17.4 Ig 19.2 19 6.1 23 14.6 17 22.88. 
29 «5.6 30 11.8 26 0.4 28 2.1 27 23.1|Sept.1 7.6 24 16.4N. 
Sept. 5 19.0|/Sept.7 1.3[Sept.3 7.3|Sept.5 9.1[Sept.5 16.1 Io (0.6 31 10.08. 
13 8.5 14 14.8 Il 14.3 13 16.0 14 9.1 18 17.6%Sept. 7 3.7N. 
20 22.0 22 4.3 19 21.2 21 23.0 23 2.1 27 10.6 13 21.3 S. 
28 11.5 29 17.8 28 4.2 30 «5.94Oct. 1 19.0/Oct. 6 3.5 20 14.9 N. 
Oct. 6 1.0/Oct. 7 7.2§ Oct. 6 11.1 ]Oct. 8 12.9 10 12.0 14 20.5 27 8.5S. 
13 14.5 14 20.7 14 18.1 16 19.8 IQ 5.0 23 13.4]Oct. 4 2.0N. 
2I 4.0 22 10.2 23 1.0 25 2.7 27 21.9|Nov.1 6.4 10 19.658. 
28 17.5 29 23.7 31 7.9|Nov. 2 9.7{ Nov. 5 14.9 9 23.3 17 13.2 N. 
Nov. 5 6.9 | Nov. 6 13.2] Nov. 8 14.9 10 16.6 14 7.8 18 16.3 24 6.88. 
12 20.4 14 2.7 16 21.8 18 23.5 23 («0.7 27 9.2 31 0.3 N. 





For Ariel every third elongation is given, and for Umbriel every alternate 
one; the intermediate ones may be found by adding multiples of the period of 
the satellite. 

Sidereal Period of Ariel, 24 125.489; of Umbriel, 4¢ 3.460; of Titania, 
8? 165.942; of Oberon, 139 114.119. 

[Eph 13] 
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Fractions of the Period of Revolution. 





Fraction of 
Fraction of a Revolu- F 
a Revolu- Ariel. Titania Oberon. tion. 
tion. 
d h d =h d 4h d h 

0.00 Oo 0.0 Oo 0.0 Oo 0.0 oO 0.0 0.00 1.000 
0.02 O 1.2 Oo 2.0 O 4.2 Oo 6.5 0.02 0.995 
0.04 QO 2.4 Oo 4.0 o 8.4 O 12.9 0.04 0.982 
0.06 Oo 3.6 oO 6.0 O 12.5 O 19.4 0.06 0.960 
0.08 o 4.8 oO 8.0 oO 16.7 r 1.8 0.08 0.930 
0.10 oO 6.0 O 10.0 © 20.9 I 8.3 0.10 Oo. 
0.12 oO 7.3 O 11.9 I Li I 14.8 0.12 0.852 
0.14 o 8.5 O 13.9 I 5.3 I 21.2 0.14 0.809 
0.16 O 9.7 O 15.9 I 9.4 2 3-7 0.16 0.764 
0.18 O 10.9 O 17.9 I 13.6 2 10.2 0.18 0.723 
0.20 O 12.1 O 19.9 r 17.8 2 16.6 0.20 0.687 
0.22 O 13.3 O 21.9 I 22.0 2 23.1 0.22 0.661 
0.24 O 14.5 Oo 23.9 2 2.1 3 5-5 0.24 0.647 
0.26 O 15.7 I 1.9 2 6.3 3 12.0 0.26 0.647 
0.28 O 16.9 1 38 2 10.5 3 18.5 0.28 0.661 
0.30 o 18.1 I 5.8 2 14.7 4 09 0.30 0.687 
0.32 O 19.4 1 7.8 2 18.9 4 7:4 0.32 0.723 
0.34 O 20.6 1 9.8 2 23.0 4 13.9 0.34 0.764 
0.36 oO 21.8 1 11.8 3 3-2 4 20.3 0.36 0.809 
0.38 O 23.0 I 13.8 3 7-4 5 2.8 0.38 0.852 
0.40 I 0.2 I 15.8 3 11.6 § 9.2 0.40 0.894 
0.42 I 1.4 1 17.8 3°15.8 5 15.7 0.42 0.930 
0.44 I 2.6 1 19.8 3 19.9 5 22.2 0.44 0.960 
0.46 1 3.8 I 21.8 4 O71 6 4.6 0.46 0.982 
0.48 I 5.0 I 23.7 4 4.3 6 111 0.48 0.995 
0.50 I 6.2 2 1.7 4 8.5 6 17.6 0.50 1,000 
0.52 I 7.5 2 3.7 4 12.6 7 0.0 0.52 0.995 
0.54 1 8.7 2 5.7 4 16.8 7 6.5 0.54 0.982 
0.56 I 9.9 2 7.7 4 21.0 7 12.9 0.56 0.960 
0.58 Imi 2 9.7 5 1.2 7 19.4 0.58 0.930 
0.60 I 12.3 2 11.7 5 5-4 8 1.9 0.60 0.894 
0.62 I 13.5 2 13.7 5 9.5 8 8.3 0.62 0.852 
0.64 I 14.7 2 15.7 § 13-7 8 14.8 0.64 0.809 
0.66 I 15.9 2 17.6 5 17-9 8 21.3 0.66 0.764 
0.68 I 17.1 2 19.6 5 22.1 9 3-7 0.68 0.723 
0.70 1 18.3 2 21.6 6 2.3 Q 10.2 0.70 0.687 
0.72 I 19.6 2 23.6 6 6.4 9 16.6 0.72 0.661 
0.74 I 20.8 3 1.6 6 10.6 9 23.1 0.74 0.647 
0.76 r 22.0 3 3.6 6 14.8 10 5.6 0.76 0.647 
0.78 I 23.2 3 5.6 6 19.0 10 12.0 0.78 0.661 
0.80 2 0.4 3 7.6 6 23.2 10 18.5 _ 0.80 0.687 
0.82 2 1.6 3 9.6 7 33 Ir 1.0 0.82 0.723 
0.84 2 28 3 11.5 7 7-5 II 7.4 0.84 0.764 
0.86 2 4.0 3 13.5 7 11.7 Ir 13.9 0.86 0.809 
0.88 2 5.2 3.15.5 7 15-9 II 20.3 0.88 0.852 
0.90 2 6.4 3 17.5 7 20.0 12 2.8 0.90 0.894 
0.92 2 7.7 3 19.5 8 0.2 12 9.3 0.92 0.930 
0.94 2 8.9 3 21.5 8 4.4 I2 15.7 0.94 0.960 
0.96 2 10.1 3 23-5 8 8.6 I2 22.2 0.96 0.982 
0.98 2 11.3 4 1.5 8 12.8 13° 4.7 0.98 0.995 
1.00 2 12.5 4 3.5 8 16.9 13 INI 1.00 1.000 





The fraction of a revolution is reckoned from the Northern Elongation. 
Position angle of satellite p= p'+ (P—P.). 


Apparent distance of satellite s= Fate) . 


[Eph 13] 
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ao) as) 
Date. P-—P. , , 
Ariel. (Umbriel. Titania.|Oberon. Ariel. lUmbriet! Titania. Oberon. 
° a on a oe oe oe ve oe 
Mar. 29] -0.6 | 13.0 | 18.3 | 29.8 | 39.8 I July 27 0.0 | 14.0 | 19.7 | 32.1 | 42.9 
Apr. 3 0.7 | 13-0 | 18.4 | 29.9 | 40.0 | Aug. 1 | +0.1 | 14.0 | 19.7 | 32.1 | 42.9 
8 0.8 | 13.1 18.4 | 30.0 | 40.2 6 0.2 | 14.0 | 19.7 | 32-1 | 42.9 
13 0.8 {| 13.2 | 18.5 | 30.1 | 40.3 | 0.3 | 14.0 | 19.7 | 32.0 | 42.9 
18 0.9 | 13.2 | 18.6 } 30.3 | 40.5 16 0.4 | 14.0 | 19.6 | 32.0 | 42.8 
23 | -o.9 | 13.3 | 18.7 | 30.4 | 40.6 21 | +0.5 | 13.9 | 19.6 | 32.0 | 42.7 
28 1.0 | 13.3 |} 18.7 | 30.5 | 40.8 26 0.6 | 13.9 | 19.6 ! 31.9 | 42.6 
May 3 1.0 | 13.4 | 18.8 | 30.6 | 41.0 31 0.6 | 13.9 | 19.5 | 31-8 | 42.5 
8 1.0 | 13.4 | 18.9 | 30.8 | 41.2 | Sept. 5 0.7 | 13-8 | 19.5 | 31-7 | 42-4 
13 1.0 | 13.5 | 19.0 | 30.8 | 41.3 10 0.8 | 13.8 | 19.4 | 31. 42.3 
18 | -1.0 | 13.5 | 19.1 | 37.0 | 41.5 15 | +0.8 { 13.7 | 19.4 | 31-5 | 42.2 
23 1.0 | 13.6 | 19.1 | 31.2 | 41.7 20 0.9 | 13-7 | 19.3 | 31-4 | 42.0 
28 0.9 | 13.6 | 19.2 | 31.3 | 41.8 25 0.9 | 13-7 | 19.2 |} 31-3. 41.9 
June 2 0.9 | 13-7 | 19.3 | 31.4 | 42.0 30 1.0 | 13.6 | 19.1 | 31.2 | 41.7 
7 0.9 | 13.7 | 19.3 | 31.5 | 42.1 | Oct. 5§ 1.0 | 13.§ | 19.1 | 31-1 | 41.5 
12 | -0.8 13.8 | 19.4 | 31.6 | 42.3 10 | +3.0 | 13.5 ] 19.0 | 30.9 | 41.4 
17 0.7 | 13.8 | 19.5 | 31.7 | 42-4 15 1.0 | 13.4 | 18.9 | 30.8 | 41.2 
22 0.6 | 13.9 | 19.5 | 31.8 | 42.5 20 0.9 | 13.4 | 18.8 | 30.7 ] 41-0 
27 0.6 | 13.9 | 19.6 | 31.9 } 42.6 25 0.9 | 13.3 | 18.8 | 30.5 | 40.8 
July 2 0.5 | 13.9 | 19.6 | 31.9 | 42.7 30 | O99 | 13.3 | 18.7 | 30.4 | 40.7 
7 | -0.4 | 14.0 | 19.6 | 32.0 | 42.8 | Nov. 4] +0.8 | 13.2 | 18.6 | 30.3 | 40.5 
12 0.3 | 14.0 | 19.7 | 32.0 | 42.8 9 0.8 | 13.1 | 18.5 | 3o.x 40.3 
17 0.2 | 14.0 | 19.7 | 32.1 | 42.9 14 0.8 | 13.1 | 18.4 | 30.0 | 40.1 
22 | -O.r | 14.0 | 19.7 | 32.1 | 42.9 19 | +0.7 | 13.0 | 18.4 | 29.9 | 40.0 
SATELLITE OF NEPTUNE, 1918. 
| 
Time f T f 
Eastern pP Eastern pi F Date. P-P. a(e) P—P. aly) 
Elongation. longation. p é 
d h ce] d h ce] e vr ° ee 
OQ oO | 110.0 | 1.000 3 O | 287.6| 0.999 f Jan. o | +0.5 | 16.9 —2.5 | 16.2 
O 3 | 105.0 | 0.995 3 3 | 282.5 | 0.989 5 0.4 | 16.9 1.4 | 16.1 
Oo 6] 99.9 | 0.980 3 6 | 277.3 | 0.969 10 | +0.2 | 16.9 ¥.3 | 16.1 
© 9] 94.6 | 0.955 3 9 | 271.8 | 0.940 15 0.0 | 16.9 —-1.2 | 16.0 
O12 | 88.9 | 0.922 3 12 | 265.9 | 0.904 20 | -0.2 | 16.9 +3.9 | 16.1 
O15 | 82.8 | 0.883 3 15 | 259.5 | 0.862 25 | -0.3 | 16.9 +4.0 | 16.1 
0 18 | 76.0 ! 0.839 3 18 | 252.4 | 0.816 30 0.5 | 16.8 4.1 | 16.2 
O 21 | 68.5 | 0.793 3 21 | 244.§ | 0.770 Feb. 4 0.6 | 16.8 4.2 | 16.2 
r o| 60.1 | 0.748 4 O | 235.6 | 0.727 9 0.8 | 16.8 4.2 | 16.3 
1 3 | 50.6] 0.708 4 3 | 225.6 | 0.691 14 1.0 | 16.8 4.3 | 16.3 
1 6} 40.1 | 0.676 4 6] 214.6 | 0.665 19 | —1.1 | 16.8 +4.3 | 164 
I 9g | 28.8 | 0.657 4 9 | 203.1 | 0.654 24 1.2 | 16.7 4-3} 16.4 
112 | 17.1 | 0.653 4 12 | 191.4 | 0.658 J Mar. 1 1.3 | 16.7 4.3; 16.5 
1 15 5.6 | 0.665 4 15 | 180.1 | 0.676 6 1.4 | 16.7 4.3 | 16.5 
1 18 | 354.7 | 0.690 4 18 | 169.6 | 0.707 11 1.5 | 16.6 4.3, 16.5 
I 21 | 344.7 | 0.726 4 21 | 160.1 | 0.747 16 | -1.6 | 16.6 +4.2 | 16.6 
2 O | 335-7 | 0.770 5 O| 151.7 | 0.792 21 1.7 | 16.5 4.1 re 
2 3 | 327-7 | 0.815 5 3 | 144.2 | 0.838 26 1.7 | 16.5 4.1 | 16.7 
2 6 | 320.6 | 0.861 5 6 | 137.4 | 0.882 31 1.7 | 16.4 4.0 | 16.7 
2 9 | 314.2 | 0.903 5 9 | 131.3] 0.922] Apr. 5 1.7 | 16.4 3.8 ; 16.7 
2 12 | 308.4 | 0.940 5 12 | 125.6 | 0.955 10 | -1.7 | 16.4 +3.7 | 16.8 
2 15 | 302.9 | 0.968 5 15 | 120.3 | 0.980 15 1.7 | 16.3 3.6 | 16.8 
2 18 | 297.6 | 0.988 § 18 | 115.1 | 0.995 20'| 1.6 | 16.3 3-5 | 16.8 
2 21 | 292.6 | 0.999 5 21 | 110.1 | 1.000 25 | -1.6 | 16.2 +3.3 | 16.9 








Position angle of satellite p= p' + (P —Po). 
Apparent distance of satellite s = Fe te). 
[Eph 1x3] 


SATELLITE OF NEPTUNE, 1913. 


APPARENT ORBIT OF THE SATELLITE OF NEPTUNE AT DATE OF OPPOSITION, 
JANUARY 14, 1913, AS SEEN IN AN INVERTING TELESCOPE. 





South 
North 
pate, | Pouigh wie | Apoerrn stane 
Jan. 22, 109.8 16.8 
May 2, 108.6 16.1 
Oct. 9, 114.2 16.1 
Dec. 28, 113.4 16.8 


WASHINGTON MEAN TIME OF GREATEST ELONGATION. 


Jan. 


Feb. 


Mar. 
Sept. 
Oct. 





h 
18.6 | Oct. 


Nov. 


Dec. 


East. 


d 
14 
20 
26 

1 


7 


12 
18 
24 
30 

6 


12 
18 
24 
29 


Oct. 


Nov. 


Dec. 
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The above times are the instants of each passage of the satellite through the 
apsis of its apparent orbit. The position of the satellite at any other time may be 
found by measuring around the orbit from the apsis last passed through, bearing 
in mind that the radius vector of the satellite describes equal areas in equal times. 


The sidereal period of the satellite of Neptune is 5% 214.044. 


Norg.— In the preceding diagrams the central circle represents the planet and is on the same scale as the orbits. 


[Eph 13] 





668 PHENOMENA, 1913. 
WASHINGTON MEAN TIME. 
PLANETARY CONFIGURATIONS. 
d hm o ad hm ee 
Jam. 42128/¢68(C 1... % + 54rgApr. 3 7 -| WY Stationary. 
5 228168 C .--ee. & + 425 416461683 C ....., Ss + 129 
SIO IG YUC ..- ees U+ 511 6 - -| © Par. ec. invis. at Wash. 
72320;|\6 6C ..---. 6+4 5 67 -|jaxO 
93 -Id 3h -. eee ¥ + 046 Bo 316 9K eae o+41 
OW2zig OC «ee eae °9 + 128 8ar -| ¥ in B 
Io2zr -| 8 in 3 822 -| ¥ Stationary 
1022 -i6 $M... ae $$ — O13 91733i6 bhC .-.-.-.. bh — 622 
13 4-16 SU ee eee ¢ — 047 13 2 -|O¥O 
1415 -|\e? VO wZrml(gYaC ...... VW — 531 
7W1338ig6hC ..-.ee — 614 19 2 -| Y&_ in Aphelion. 
21 3 -| & in Aphelion. 2310 —-| g Greatest Hel. Lat. S. 
2x 8s8i/¢6WC ...... Y— 524 24 8 -—|6 9© Inferior. 
23 9 -|6 60 2411 —-| Y Great. elong. W. 27 12 
2815 —-| kh Stationary. 221 5|64%C ...... %+59 
2822 -| 9 inQ 271116166 C «2 eee 6 + 352 
3114 -|6 896 we eee ¥ — 123 2716 -|\O6© 
Feb. 2 336/62%(C ...... U+ 517tMay 1151616 8C ...... g¢ — 048 
3 130/63 C ----e- $+ 412 31455/6 $C .--.-. § — 449 
4 848i66C ....-.. 6 +41 4651/6 9C ....-.. ° + 126 
423 61/6 3@€ ...... 3 +29 5 4 -| % Stationary 
919 516 9C -.--e. + O51! 7 527|\6h€ «.--+.es h — 620 
1012 —{| & Greatest Hel. Lat. S. 810 -|6 39... ae ¥ — 5,4l 
112r —| @Q Great. elong. E. 46 43 gir -| & Greatest Hel. Lat. S. 
12 6 —|é ¥@© Superior. Wurm PC .-...e. wv — 521 
1322425/6hC ...... h — 620 12 4 -| 6. Stationary. 
6 1 -|Oh©O 1312 —| Q Stationary. 
719 3/6 VC .-.-.ee vv — §30 1722 —| ¢ _ in Perihelion. 
2512 -|6 36 | see ee g — 026 2oIr -| 9 in 3 
Mar. 112 -| ¥ im 23 515/6UC ...... w+ 456 
Tigi6/6 X¥C .-- se. 5 22 241942/;6 6C ~.. ee 6 + 338 
312 —| @Q in Perihelion. 25 2-| Y%Y wm ZV 
3174116 6C ....-.. 6 +4 2 2811 -| ¥ inQ 
4322:;68C ...-e + 319 2820 —-|6 h©® 
6 3 -| Y& in Perihelion. 3010 —| Q Greatest brilliancy. 
B2r4gs id YC... ee ¥ + 129 302117 (6 8C «22s g — 310 
1014 -| ¥Y Great. elong. E. 1819 31 r -16 3h... ¥ +24 
II 322/646 9C ...-e. 9+21 312256;6 9C ...... 9 — 438 
13 72 igdéhC ...-e- h — 623;June 1 6 —|é ¥ © Superior. 
1610 -| & Greatest Hel. Lat. N. 2 2 -; Yin Perihelion. 
17 335|\6VC ..---. P— 534 ZI9ITi GHEE -- eee h — 622 
1711 —| & Stationary. 41056;/63C .....-. ¥ — 348 
1823 —| 9 Greatest brilliancy. 62331;/6 YC ...2.-.e., Y—s5 9 
+ 201210| © enters ¥, Spring com. 1z 9 -| 3 #£Greatest Hel. Lat. N. 
21 —- -| (C Tot.ec. Part.vis. at W. 19 gI8|6 YC ....-.. U+ i447 
2510 —| 9 Greatest Hel. Lat. N. 213 0166C ...2ee. 6 + 327 
2711 —|é6 ¥ © Inferior. 21 8 1{| © _ enters g5,Summer com. 
29 921,;64%C ...e-.. yu+ 519 2317 -|\6 BY ......, y + 210 
31 227;66C -.-.e. + 40 2321 —| @Q _ in Aphelion. 
Apr. 2823/6 $C .--..- $ + 134 282356/6 $C ....-.. é — 451 
215 —-! 9@Q Stationary. 30 15616 9C «2. eee 9 — 744 
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WASHINGTON MEAN TIME. 
PLANETARY CONFIGURATIONS. 

ad h m o s d h m e ° 
July r1017/6khC .....- — 630(Sept.30 7 -| kh Stationary. 

3 7 -| @_ in Aphelion. 30 75416 3C .-.-.e So + 235 

310 -| @Q Great. elong. W. 4544]Oct. 119 -| 8 in 3 

499I16BYC ....-.. v—s5 0 122 -|\O2O0 

422 -|1F XO 29 -|\OYXYO 

§ 83116 $C -. wee 8 — 349 6113/6 4C «..5+-e2s Utes 

520 -| ¥ in 3 72229|66C€ -.--+- §& + 335 

622 -| 8 Great. elong. E. 26 13 12 1 -—| & _ in Aphelion. 

16 1 -| & in Aphelion. 13 8 -—| 6 Stationary. 

16 8 -| 9 Greatest Hel. Lat. S. 14 5 -| @ _ in Peribelion. 

TO1O2zT/ 6 UC .. eee YU + 447 19 410/46 hC ..... ~- kh — 656 

8% 8 -|6 YO 21 7590/6 SC - ee ee, ¢ — 355 

1 8441/6 6C ...--.. 6 + 324 2112 -|O0YVO |. 

20 it -| 8 Stationary. 22 246;6VC ... Y— 453 

218 -|¢Q9@h ...-.--, 9 — 118 a7 o -|0D6© 

2722 416 €C .-2 ees é — 54! 27 32316 9C ~- wee e + 318 

2815 -\§6© 301510; YC ...--2 ¥ FB B 

29 I 316 bC ...-.-.. h — 642 31 8 -| Y Stationary. 

291422;6 9€C «1... 9° — 7401Nov. 1 9 -| ¥Y £Greatest Hel. Lat. S. 

Z12036;¢6 PC ...-... YY — 459 rrr -| &Y Great.elong. E. 23 34 
Aug. r2r1rjg¢ ¥C ... 2... ¥ — 853 216 gi/634%C 1.1... 4+ 435 

318 —|6 ¥ © Inferior. 4624166C 2+... + 326 

510 —| & Greatest Hel. Lat. S. 5 2-| @. Great. Hel. Lat. N. 

IZIr2Iig UC ..-- es U+ 452 12 6 -} ¥& Stationary. 

13 9 -| & Stationary. 13 716;/6h€ -..... h — 649 

413 Ti16H6C .- ee ee 6 + 327 1 r58/6 SC ..2..0.s & — 223 

211g —| & £Great. elong. W. 18 26 8 8131¢%C ...... YW — 440 

2440-i¢6ah 1.2.2.2. é +19 2010 -| 8 in Q 

24Ir -| 8 in Q 2213 -|6 ¥ © Inferior. 

251346\6hC .....- h — 653 25 0 -| ¥& _ in Perihelion. 

2ermpazigd $C .-- eee é — 543 26 225/69C .----s »- P+ 541 

2 63516 9€ ...- ae 9 — 525 261824/463C ...... ¥ + 643 

28 S830i\6YWC ...... —5 0 2619 -| ¢@ Stationary. 

29 1 —| & _— in Perihelion. 30105716 YC .--.--- U+ 412 

29 7 -\69Y ...... 9 — or8} Dec. 11653/66C ....--. 6 +39 

30 O41 16 3C 1.1.2, -— 154 122 -| & Stationary. 

31 — -| © Par.ec. invis. at Wash. 22-|6¥9 ...... ¥ + 135 
Sept. 321 -} 2% Stationary. . 5 7-| & Greatest Hel. Lat. N. 

8 8 -|, ¥ Great. Hel. Lat.N. 616 -|\$hO 

8153816 WE... 2 ee U+ 456 10 9 -| & Great. elong. W. 21 2 

torr -|Ok©. I2ZIo50 |g hC ...-.- h — 645 

1015 -| 2 ind 1§ 44916 SC - eee g — 059 

1017 51466C ...... 6 + 335 wHIZzz8 C<vC ..--.. — 429 

14 - -| C _ Tot.ec. Beg.vis. at W. 211727| ©. enters ¥¥, Winter com. 

1522 —|¢ ¥@© Superior. 2515S1I5ig $C .-- 2 ees ¥ + § 26 

718 -| g¢ mQ 26 0490/6 9C .. 1. 9+ 513 

2l2z54i6hbC ..-.-.. h — 659 28 7241/6 UC «ee ees % + 346 

222245} © _ enters +, Autumn com. 2818 -| & in 3 

23 314/16 SC .- eee. $— 5 6 29. 437/|\66C€ .---.- 6 + 253 

24r859/69C ...... Y—s5 0 31 4 -| Q in 8 

27 32016 9C .....6. ° — 120 3113 -| g nearest © 

29 - -| © _ Par.ec. invis. at Wash. 
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cer Df | ee | og 


PLACR. 


Abbadia, France . 
Adelaide. . . 
Albany, N. Y. 
Algiers .. 
Allegheny, Pa. 
Amherst, Mass. . 
Ann Arbor, Mich. . 
Appleton, Wis. 
Arcetri ; 
Arequipa, Peru 
Armagh, Ireland . 
Athens. . . 
Baltimore, Md. . 
Bamberg, Bavaria. 
Barcelona, Spain . 


Bayswater 
Beloit, Wis. . 
Bergen, Norway 
Berkeley, Cal. 
Berlin, Prussia. 


Berlin, Prussia. 
Berlin, Prussia . 
Berne, Switzerland 
Besancon, France . 
Bethlehem, Pa. 


Birr Castle, Ireland 
Bloomington, Ind. 
Bogota. . . 
Bombay, India 
Bonn, Prussia . 


Bordeaux, France 
Boston, Mass. . 
Bothkamp, Prussia 
Bremen, Germany 
Breslau, Prussia 


Brisbane . . 
Brussels, Belgium. 
Budapest, Hungary 
Cambridge, Eng. . 
Cambridge, Mass. . 
Cape of Good Hope 
Carloforte 

Catania, Sicily . 
Charkow, Russia . 
Charlottesville, Va. 


| 


Cromartie | "Geosemtrie 
+43 22 52.2 )-II 39.2 
—34 55 38 |+10 56.8 
+42 39 12.7 ]|-11 38.0 
+36 47 50 |-I1 11.3 
+40 28 58.0 | -11 31.4 | 
+42 21 56.5 |-I1 37.3 
+42 16 48.0 |-I1I 37.0 
+44 15 39 |-II 40.1 
+43 45 14.6 |-11 39.7 
-16 22 28.0|+ 6 17.8 
+54 21 12.7 |-I1 4.2 
+37 58 20.7 |-11 18.9 
+39 17 48 —II 25.5 
+49 53 6.0|-11 30.7 
+41 25 18 |-II 34.7 
—31 §5 13. | +10 27.8 
+42 30 8.4 |-II 37.6 
+60 23 54 |-I0 2.7 
+37 §2 23.6 /-11 18.3 
+52 30 16.7 |~1I 17.1 
+52 31 30.7 |-II 17.0 
+52 29 7 |-II 17.3 
+46 57 8.7 |-II 39.0 
+47 14 59.0 |-I1I 38.5 
+40 36 23.1 | -II 31.9 
453) 5 47-0 | -ITt 13.3 
+39 9 54 =| -IT 25.5 
+ 4 36 15.4 |-ITI 51.5 
+18 53.45 |-7 8.1 
+50 43 45.0/-I1 26.9 
+44 50 7.2 |-II 40.4 
+42 20 58 |-II 37.2 
+54 12 9.6/-11 5.3 
+53 4 36 | -II 13.4 
+51 6 55.8 |-II 25.0 
-27 28 O |+ 9 32.2 
+50 47 55.5 |—I1I 26.6 
+47 29 34.7 |-I1 38.0 
+52 12 §1.6|-11 18.9 
+42 22 47.6 |-I1 37.3 
—33 56 3.6! +10 48.0 
+39 8 g |-11 25.3 
+37 30 13.3 |-II 16.0 
+50 O 9.6!-I1 30.2 
+38 2 #1.21-1I 19.3 
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Alti- 
tude 


(Meters). 


69 
43 
57 
342 
384 
110 
285 
238 
184 
2452 
61 
107 
75 
300 
420 


30 


97 
47 


573 
310 


56 
266 


2634 
19 
62 


73 
oy 
“147 
“100 
"26 

24 


16 
18 


47 
138 
250 


Log p 
(Including 
altitude). 











h m s 

5 1 15.7 
9.999 523|+ 9 37 23-92 
9.999 331|- 0 13 9.0 
9.999 497|— 5 20 24.33 
9.999 409 |+ 0 11 49.61 
9.999 341|- 0 18 9.85 
9.999 355 + 0 26 39.41 
9.999 301 |+ O 45 20.11 
9.999 310|— § 53 17.12 
0.000 051 |— O 22 4.05 
9.999 033 |— 4 41 40.4 
9.999 452|— 6 43 8.70 
9.999 417|- 0 I 49.8 
9.999 161 |— 5 51 49.43 
9.999 387 |— 5 16 43.8 
9.999 593|+11 8 6 
9.999 331 |+ 0 47 51.5 
9.998 888 |- § 29 28.53 
9.999 455|+ 3 0 46.94 
9.999078/- 6 I 50.63 
9.999 075|- © I 43.23 
9.999078|— 6 2 10.0 
9.999 255|-— 5 38 1.51 
9.999 229|— 5 32 12.95 
9-999 379|- 9 6 43.93 
9-999 064 |—- 4 36 34.9 
9.999 433 |+ 0 38 38 
0.000 170|— O II 21.58 
9.999 848 |— 9 59 31.52 
9.999 124|— 5 36 39.00 
9.999 276|- § 6 10.24 
9.999 334 |- 0 23 56.7 
9.999 035 |- 5 48 47.0 
9.999 061 |— § 43 31.7 
9.999 120|— 6 16 24.57 
9.999 689|+ 8 39 37.8 
9.999 125|— 5 25 42.7 
9.999 202 |— 6 24 31.1 
9.999 084/- 5 8 38.53 
9-999 336|-— O 23 44.73 
9.999 544|—- 6 22 10.54 
9.999 417|— 5 41 30.7 
9.999 460)—- 6 8 36 
9.999 147|/— 7 33 11.55 
9-999 461|+ O 5 49.44 
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No. 


ee ee earl 


LONGITUDE FROM GREENWICH. 


hmieé=“=s 
+O 7 O.! 


— 9 14 20.30 
+455 6.8 

— O12 8.55 
+ 520 5.39 
450 5.93 
5 34 55-19 
5 53 35-89 
045 1.34 
4 46 11.73 


O 26 35.4 
I 34 52.92 
5 626.0 


O 43 33-65 
o 8 28.0 


7 43 38 
556 7.3 
O 21 12.75 
8 9 2.72 
O 53 34.85 
0 53 27-45 
0 53 54-2 
0 29 45-73 
O 23 57.17 
5 1 31.85 
O 31 40.9 
5 46 54 

4 56 54.20 
451 15.74 
oO 28 23.22 
O 2 5.54 
4 44 19.1 
O 40 31.2 
— 035 15-9 
-— 1 8 8.79 
—-I012 6.4 
— 017 26.9 
— 11615.3 
—- O 022.75 
+ 4 44 31.05 
— 113 54.76 
— 033 14.9 
—- I 020 


ltl bt tiett 


tert +tt i 


l+et +1 


i++ 


+ 


+ 145 


1.5|+ 


Reduction 
from Gr. 
Sid. Time 
of Mean 
Noon to 


1.15 


—138 35 4.5|— 91.06 
+ 73 46 42.0] + 48.48 


- 3 2 8.2|- 


2.00 


+ 80 1 20.8] + 52.58 
+ 72 31 29.0| + 47.66 


+ 83 43 47.8 
+ 88 23 58.4 


—- 1115 20.1 
+ 71 32 56.0 
+ 638 51.0 
— 23 43 13.8 
+ 76 36 30 

— 10 53 24.8 
- 27 0 


~IT5 54 30 

+ 89 149.5 
—- 51811.2 
+122 15 40.8 


— 1323 42.8]. 


— 1321 51.8 
— 13 28 33 

- 726 26.0 
- 55917.6 
+ 75 22 57.8 
+ 755 13-5 
+ 86 43 30 

+ 74 13 33-0 
— 72 48 56.1 
- 7 548.3 
+ O31 23.1 
+ 71 446.5 
—- 10 748.0 
- 84858.5 
—- 17 211.8 


~153 1 36 
— 421 43-5 
-— 19 349-5 
—- O 541.2 
+ 71 745.8 
— 1828 41.4 
- 818 43.5 
-15 5 O 


2 24 §5.77{— 3613 56.6 
§ 14 §.22!+ 78 31 18.3 


+ 55.02 
+ 58.09 
7.40 
47.02 
4-37 
15-59 
59-34 
7.16 
1.39 
76.16 
58.50 
3.48 
80.34 
8.80 
8.78 
8.86 
4.89 
3-94 
49-53 
5.20 
56.99 
48.77 


47.85 
4.66 


+ 0.34 
+ 46.71 
— 6.66 
- §-79 
— 11.20 
—100.55 
—- 2.87 
— 12.53 
— 0.06 
+ 46.74 
— 12.14 
—- 5.46 
— 9.91 
— 23.81 
+ 51.60 


Pott titt tl rtti+t +4 


lett +i 


DESCRIPTION. 


Obs. Paris Academy of Science, Hendaye. 
South Australia. 

Dudley Obs. Old Obs. 36’’.8 N., 6°.79 E. 

At Bouzaréah, near Algiers. Old Obs.3’.8 S.,8°E. 
Univ. of Pittsburgh. Old Obs., 76’’.4S., 29.46 E. 


Amherst College Obs. Old Obs. 20’’.6 N.,1°.26 E. 
Detroit Obs. of the University of Michigan. 
Underwood Obs. of the Lawrence University. 
Near Florence, Italy. 

Branch of the Harvard College Observatory. 


University Observatory. 

National Observatory of Greece. 

Johns Hopkins University Observatory. 

Remeis Observatory. 

Fabra Obs. of the Royal Acad. of Sci. and Arts. 


International Latitude Obs. West Australia. 
Smith Observatory of Beloit College. 
Observatory of Naval School. 

Student’s Obs. of the University of California. 
Royal Obs. Old Obs. 56’’.4 N., 0°.39 W. 


Urania Observatory. 

Treptow Observatory. 

Observatory of the Cantonal University. 
National Observatory. 

Sayre Obs. of Lehigh Univ. at South Bethlehem. 


Private observatory of the Earl of Rosse. 
Kirkwood Obs. of the University of Indiana. 
National Obs. of the Republic of Colombia. 
Government Obs. Colaba. 

Royal University Observatory. 


Observatory, Univ. of Bordeaux at Floirac. 
Obs. of Boston Univ. Old Obs. 34’’ N., 4°.1 E. 
Observatory of Herr. von Biilow. 

Formerly Olber’s Observatory. 

Royal University Observatory. 


Queensland, Australia. 

Royal Obs. of Belgium. Old Obs.3/18//N.,1°.8 E. 
Geodetic Obs. of Royal Polytechnic School. 
University of Cambridge Observatory. 

Harvard College Observatory. 


Royal Observatory. 

Internat. Lat. Obs., Sardinia. 

Royal Astrophysical Obs. of the University. 
University Observatory. 

Leander McCormick Obs. of Univ. of Virginia. 
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— : 
| 
No. PLACE. Geographic | "Geocentric tude | (ncheding fora 
. Latitude. |(Melers). alisinde). Washington. 

oe a on a, se h m s 
46 | Chicago, Iil.. +41 50 1.0]-11 35.9| .- - |9.999348|+ 0 42 11.06 
47 | Christiania, Norway | +59 54 44.0/-10 8.7 25 |9.998901|—- 5 51 9.30 
48 | Cincinnati, Ohio +39 8 19.5 |-11 25.4| 249 | 9.999433|+ 0 29 25.62 
49 | Cleveland, Ohio +41 30 14.5 ]-11 34.9| 212 |9.999370|+ O 18 10.04 
50 | Clinton, N.Y. . +43 3 17.0/-11 38.7| 276°|9.999335|- 0 6 38.33 
51 | Coimbra, Portugal [+40 12 24.5 |-11 30.3 99 | 9-999 396 |— 4 34 32.7 
52 | Columbia, Mo. . +38 56 51.7 |-11 24.4| 225 |9.999436|+ I I 2.55 
53 | Columbus, Ohio +39 59 50.4 |-II 29.4| .. . |9.999394/+ O 23 46.8 
54 | Copenhagen . +55 41 12.6 |-10 53.1 14 |9.998 998 |— 5 58 34.48 
55 | Cordoba . —3I1 25 15.2 |+10 22.2| 434 |9.999632/— O 51 27.56 
56 | Cracow, Austria +50 3 52.0|-11 29.9| 220 |9.999152|— 6 28 6.06 
57 | Dantzig . . . 1454 21 18.0/-11 4.1 3 |9.999029|— 6 22 55.4 
58 | Dehra Dun, India. +30 18 51.8}-10 9.4] 687 |9.999674|-I10 20 29.25 
59 | Denver, Colo. - |+39 40 36.4 |-11 27.9 | 1650 |9.999514/+ I 51 31.85 
60 Des Moines, Iowa. |+41 36 O |-11 35.2| 296 |9.999374/+ I 6 14.78 
61 | Dorpat, Russia +58 22 47.1 |-10 26.4 65 |9-998938|-— 6 55 9.07 
62 | Dresden, Saxony . [+51 2 16.8|-11 25.4] ...1/9.999112|/—- 6 3 10.63 
63 | Dublin, Ireland +53 23 13.1 |-I1 11.3 86 |9.999059|— 4 42 54.7 
64 | Dun Echt., Scotland |+57 9 36 {|-10 39.2] 141 | 9.998972|- 4 58 35.8 
65 | Durham, England {+54 46 6.2}-11 0.9] 107 |9.999026|-— 5 I 56.03 
66 | Dtisseldorf, Prussia | +51 12 25.0 |-11 24.6 26 19.999 L10|— § 35 20.8 
67 | Edinburgh, Scotland] +55 55 28.0}/—-10 50.9] 134 |9.999000|—- 4 55 31-6 
68 | Edinburgh, Scotland| +55 57 23.2 |-10 50.7] 106 | 9.998998|- 4 55 32.7 
69 | Evanston, Ill. . +42 3 33-4/-11 36.5] 175 |9.999354!+ 0 42 26.5 
70 | Flagstaff, Ariz. +35 12 30.4 |—-I0 59.2 | 2210 | 9.999 664/+ 2 18 28.79 
71 | Gaithersburg, Md. +39 8 13.2 |-11 25.4| 165 |9.999427|+ O O 31.95 
72 | Geneva, N. Y.. . |+42 52 46.2 |-11 38.3] 152 |9.999331|- 0 oO 14.78 
73 | Geneva, Switzerland | +46 11 58.8 |—-11 39.9| 406 |9.999264|- 5 32 52.49 
74 | Genoa, Italy +44 25 9.3 |-II 40.2] 105 |9.999288|— 5 43 57.11 
75 | Georgetown, D.C. | +38 54 26.7 |-11 24.2 46 |9.999425|+ 0 O 2.48 
76 | Glasgow, Mo. . +39 13 45.6 |-11 25.8| 227 |9.999430|+ I 3. 2.30 
77 | Glasgow, Scotland. +55 52 42.8 |-10 51.5 55 |9-.998997!1- 4 51 5-23 
78 | Gotha, Germany . [+50 56 37.9|-11 25.9| 320 |9.999136|— 5 51 6.27 
7g | Gottingen, Prussia +51 31 47.9 |—-11 22.8| 160 /9.9991II/— 5 48 2.07 
80 | Greencastle, Ind. . | +39 38 46.6 |-11 27.8] 262 |9.999421|+ 0 39 8.56 
81 | Greenwich, England | +51 28 38.1 | —11 23.1 47 \9.999104|— § 8 15.78 
82 | Hamburg, Germany | +53 28 46.0/-11 10.6 40 19.999 054|— 5 49 14.3 
83 | Hamburg, Germany | +53 33 7.0|—I1 10.1 25 19.999051/— 5 48 9.6 
84 | Hamburg, Germany | +53 32 51.8 |—11 10.2 30 19.999 051 |— 5 48 9.20 
85 | Hanover, N. H. . | +43 42 15.3 |-11 39.6] 183 |9.999312|—- 0 19 7.87 
86 | Haverford, Pa.. +40 O 40.1 |-II 29.4| ...19.999394/-— 0 7 3.08 
87 | Heidelberg, Baden | +49 23 55.2 |—-11 32.6] 570 19.999192|— 5 43 8.91 
88 | Heidelberg, Baden | +49 23 54.9 |-11 32.6] 562 | 9.999191 |— 5 43 10.03 
89 | Helsingfors, Finland|+60 9 42.6|-10 5.6 38 | 9.998 896|— 6 48 4.93 
go | Herény, Hungary . !+47 15 47.4 1-11 38.4! 229 !9.999224!— 6 14 40.5 
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No. 


ee: ER | tate SS [NS 


LONGITUDE FROM GREENWICH. 


hms 

+5 50 26.84 
~O 42 53-52 
+5 37 41-40 
+5 26 25.82 
+5 1 37-45 
tO 33 43-1 

+6 9 18.33 
+5 32 2.6 

—O 50 18.70 
+4 16 48.22 
—I 19 50.28 
—I 14 39.6 

—§ 12 13-47 
+6 59 47.63 
+6 14 30.56 
—I 46 53.29 
—O 54 54.85 
+0 25 21.1 

+O 9 40.0 

+0 6 19.75 


—O 27 5.0 
+O 12 44.2 
+O 12 43.1 
+5 50 42.3 
+7 26 44.57 
+5 8 47.73 
+5 8 1.00 
—O 24 36.71 
—O 35 41.33 
+5 8 18.26 
+6 11 18.08 
+O 17 10.55 
—O 42 50.49 
—O 39 46.29 
+5. 47 24.34 
© O 0.00 
—O 40 58.5 
—O 39 53.8 
—O 39 53-42 
+449 7-91 
+5 1 12.70 
—O 34 53-13 
—O 34 54-25 
—I 39 49.15 
-I 6 24.7 


I9t3 43 





+ 87 36 42.6 
—- 1043 22.8 
+ 84 25 21.0 
+ 81 36 27.3 
+ 75 24 21.7 
+ 825 46.5 
+ 92 19 35.0 
+ 83 039.0 
— 12 34 40.5 
+ 6412 3.3 
— 19 57 34.2 
— 18 39 54.0 
— 78 322.0 
+104 56 54.4 
+ 93 37 38.4 
— 26 43 19.3 
— 13 43 42.7 
+ 62016.5 
+ 225 0.0 
+ 1 34 56.3 

6 46 15.0 

311 3.0 

310 46.5 
87 40 34.5 
+111 41 8.6 
+ 77 11 56.0 
+ 77 O15.0 
- 6 910.7 

8 55 20.0 
77 433-9 


92 49 31.2 
4.17 38.3 
IO 42 37.3 
— 9 §6 34.3 
+ 8651 5.1 
0 O 0.0 
— 10 14 37.5 
—- 958 27.0 
- 958 21.3 
+ 7216 58.7 
+ 


+++ |! 


ltt + | 


7518 10.5 

8 43 17.0 

- 843 33.7 
— 24 §7 17-3 
— 16 3610.5 
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Reduction 
from Gr. 
Sid. Time 
of Mean DESCRIPTION. 
Noon to 
Local 
8 
+57.57 | Old Obs.; transferred to Evanston, Ill, in 1887. 
— 7.05 | Observatory of the University. 
+55.48 | Univ.Obs.on Mt.Lookout.OldObs.1/53//S.17°.6W. 
+53.62 | Obs. of Case School of Applied Science. 
+49.55 | Litchfield Obs. of Hamilton College. 
+ 5.54 | Royal Astronomical Observatory of Portugal. 
+60.67 | Laws Observatory of the University of Missouri. 
+54.55 | Emerson McMillan Obs. of Ohio State Univ. 
— 8.26 | University Observatory, Denmark. 
+42.19 | National Observatory of Argentine Republic. 
—13.12 | Royal University Observatory. 
—12.26 | Western Prussia. . 
—51.29 | Obs. Great Trigonometric Survey of India. 
+68.96 | Chamberlin Observatory of the Univ. of Denver. 
+61.52 | Drake University Observatory. 
—17.56 | Observatory Imperial University (Jurjew). 
— 9.02 | Baron Engelhardt’s Observatory. 
+ 4.16 | Observatory of Trinity College at Dunsink. 
+ 1.59 | Formerly Lord Crawford’s Observatory. 
+ 1.04 | Observatory of the University. 
— 4.45 | Municipal Observatory, Bilk. 
+ 2.09 | Royal Obs. of Scotland, Blackford Hill. 
+ 2.09 | City Observatory, Calton Hill. 
+57.61 | Dearborn Observatory of North Western Univ. 
+73.39 | Lowell Observatory. 
+50.73 | International Latitude Observatory. 
+50.60 | Smith Observatory. 
— 4.04 | Municipal Observatory. 
— 5.86 | Hydrographic Institute. 
+50.65 | Georgetown College Observatory, Washington. 
+61.00 | Morrison Observatory. 
+ 2.82 | University Observatory. 
— 7.04 | Ducal Observatory, Saxe-Coburg-Gotha. 
— 6.53 | Royal University Observatory. 
+57.07 | McKim Observatory of De Pauw University. 
0.00 | Royal Observatory. 
— 6.73 | New Observatory, Bergedorf. 
— 6.55 | Old Observatory. 
— 6.55 | Imperial Marine Observatory. 
+47.50 | Shattuck Observatory of Dartmouth College. 
+49.48 | Haverford College Observatory. 
— 5.73 | Astronomical Institute, K6nigstuhl. 
— 5.73 | Astrophysical Institute, Kénigstuhl. 
—16.40 | University Observatory. 
—10.91 | Astrophysical Obs., near Steinamanger. 
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No. PLACE. Geographic *Geocentric tude Unchudeng from ac 
Latitude. | (Meters).| altstude). Washington. 
° ‘ sf , ve h m s 
91| Hong Kong, China | +22 18 13.4|- 8 10.7 34. 19.999 791 |4+11 15 2.36 
92| Iowa City, Iowa +41 40 O |-II 35.4| 183 | 9.999364|+ 0 57 50 
93| Ithaca, N. Y. +42 26 47.3 |-11 37.4] 256 19.999349|-— 0 2 19.79 
94 Jamaica, West Indies +18 24 51 |- 6 58.7| .. .19.999854|+ 0 3 13.70 
95| Jena, Saxe-Weimar | +50 55 34.9|/-11 26.0] 1 56 19.999 126|—- 5 54 36.05 
96] Jena, Saxe-Weimer | +50 56 11.0|-11 25.9| 174 |9.999126|— 5 54 36.56 
97| Johannesburg . -26 10 54.5 |+ 9 13.5 | 1806 | 9.999 838|- 7 0 33.8 
98} Kalocsa . +46 31 41.7 |-11 39.6| 117 |9.999235|-— 6 24 10.12 
99] Kasan, Russia . +55 50 20.0 |-10 51.7 98 | 9.999 000|- 8 23 32.3 
100] Kasan, Russia . +55 47 24.3 |-10 52.2 79 19-999 000|— 8 24 44.82 
101; Kew, Eng. +51 28 6 |-11 23.2 II |9.999102!|- 5 7 ©O.7 
102] Kief, Russia +50 27 10.5 |—-11 28.2] 182 |9.999139|— 7 10 16.42 
103} Kiel, Prussia +54 20 27.6/-11 4.3 48 | 9.999 033|-— 5 48 51.33 
104| Kis-Kartal . . 1447 41 §4.8 | -11 37.5 . . [9.999 197|— 6 26 27.5 
105| K6nigsberg, Prussia | +54 42 50.4 |-11 1.3 22 19.999 022/- 6 30 14.82 
106} Kremsmiinster . +48 3 23.1 |-II 36.7| 384 |9.999214!- 6 4 47.37 
107} La Plata . —34 54 30.3 | +10 56.7 I2 19.999 521/— 1 16 38.8 
108; Lawrence, Kansas. +36 57 30 |-II 12.4] 311 |9.999491|+ I I2 42 
109| Leiden, Netherlands +52 9 20.0|-IE 19.3 4 19.999 084/- 5 26 11.95 
110| Leipzig, Saxony +51 20 5.9/-II 23.9] 119 |9.9991I2|— 5 57 49.76 
111] Liége, Belgium . +50 37 7 |-II 27.5] 127 |9.999132/— 5 30 31.0 
112| Lisbon, Portugal . | +38 42 31.3 |-11 23.1 94 | 9.999 433|-— 4 31 31.10 
113| Liverpool, Eng. +53 24 4.8 |-11 11.2 62 |9.999057|—- 4 55 58.45 
114, Lund, Sweden . +55 41 51.6 |—-10 53.0 38 |9.999000|— 6 I 0.79 
115| Lussinpiccolo +44 32 I1.0]—II 40.3 42 |9.999281|-— 6 6 8.19 
116} Lyons, France . +45 41 41.0|-II 40.3] 300 |9.999268/— 5 27 24.33 
117| Madison, Wis. . +43 4 36.8 |-11 38.7 | 292 | 9.999 336|+ 0 49 22.15 
118} Madras, India . 413 4 80/-5 7.6 7 |9.999925|—10 29 14.90 
119} Madrid, Spain . +40 24 29.7 |-II 31.1 | 655 |9.999428/- 4 53 30.66 
120} Manila, P. I. +14 35 25 |- § 40.5 3 19.999 907|+10 47 54 
121| Mare Island, Cal. . [+38 § 55.8|—11 19.7 22 19.999 444/+ 3 0 49.8 
122| Markree, Ireland . | +54 10 31.8/-11 5.5 45 |9.999037|— 4 34 27.4 
123) Marseilles, France. | +43 18 17.5 |-11 39.1 75 19.999 315|- 5 29 50.37 
124| Mauritius -20 § 39 [+7 30.8 55 | 9.999 832|-— 8 58 28.4 
125| Melbourne, Victoria —37 49 53.4 | +11 18.1 28 19.999 451|/+ 9 II 50.2 
126) Meudon, France +48 48 18 |-11 34.6| 162 |9.999180|— § 17 11.4 
127| Middletown, Conn. | +41 33 16.0/—-11 35.1]... |9.999355|— O 17 38.60 
128| Milan, Italy . +45 27 59.3 |-11 40.4] 120 | 9.999262|— 5 45 1.70 
129) Minneapolis, Minn. | +44 58 40.0|-11 40.4| 260 19.999285/+ 1 4 41.06 
130, Mizusawa, Japan. [+39 8 3.6|-11 25.4 62 | 9-999 420 + Q 27 13.47 
131| Modena, Italy . +44 38 52.8/-11 40.4| ... |'9.999275/— § 51 58.7 
132| Montreal,Canada. | +45 30 17.0/-11 40.4 67 |9.999 258|— O 13 57.15 
133! Moscow, Russia +55 45 19.8/-10 §2.5 150 | 9.999005 |-— 7 38 32.87 
134! Mount Hamilton . [+37 20 25.6 |-11 14.9 | 1283 |9.999548:+ 2 58 Ig.1! 
135] Mount Wilson . +34 12 59.5 |-10 50.6! 1800 |9.999 660;+ 2 43 58.55 
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LONGITUDE FROM GREENWICH. 


h m 8 
91! -7 36 41.86 
92}+6 6 6 
93) +5 5 55-99 
94| +5 11 29.48 
95! —O 46 20.27 
96; —o 46 20.78 
97| -1 52 18.0 
98] -1 15 54.34 
99| -3 15 16.5 
100] —3 16 29.04 
IOI; +O I 15.1 
102|}-2 2 0.64 
103) —O 40 35-55 
104) —1 18 11.7 
105| —I 21 59.04 
106| —O 56 31.59 
107| +3 51 37.0 
108] +6 20 58 
109| -O 17 56.17 
110} —O 49 33.98 
III} -O 22 15.2 
I12| +0 36 44.68 
113} +0 12 17.33 
II4|—-O 52 45.01 
II5|—O 57 52.41 
1r6}/-0 19 8.55 
117; +5 57 37-93 
118/ —-5 20 59.12 
119] +0 14 45.12 
120|-8 3 50 
121|+8 9g 5.6 
122) +0 33 48.4 
123) —-O 21 34.59 
124) -3 50 12.6 
125) -9 39 54.0 
126'-0 8 55.6 
127| +4 50 37.18 
128! -o 36 45.92 
129} +6 12 56.84 
130) —9 24 30.75 
131|—O 43 42.9 
132 
133 
134 
135 





~II4 10 27.9 
+ QI 31 30 

+ 76 28 59.9 
+ 77 52 22.2 
— 1135 4.0 
— II 35 11.7 
—- 28 4 30.0 
—- 18 58 35.1 
- 4849 7.5 
— 49 715.6 
+ 018 46.5 
—- 3030 9.6 
- 10 8 53.3 
— 19 32 §5-5 
— 2029 45.6 
14 753-9 
57 54 15.0 
95 14 30 

429 2.6 
— 12 23 29.7 
5 33 48.0 
9 II 10.2 
3 420.0 
IZ 11 15.1 
- 1428 6.1 


- 447 8.3 
+ 89 24 29.0 
— 8014 46.8 
+ 341 16.8 
—120 57 30 


+122 16 24.0 
+ 827 6.0 
— § 23 38.9 
— 57 33 9.0 
—-144 58 30.0 
— 213 54.0 
+ 72 3917.7 
— 911 28.8 
+ 93 1412.6 
—-14Il 7 41.3 
—~ 10 §5 43-5 


[++ | 


[++ | 


+4 54 18.63 |+ 73 34 39.4 
—2 30 17.09 |— 37 34 16.3 
+8 6 34.89 | +121 38 43.3 
+7 52 14.33 I+118 3 34.9 


| Reduction 


from Gr. 


| Sid. Time 


of Mean 
Noon to 
Local 


—75.01 
+60.14 


+50.26 
+51.17 
- 7.61 
—- 7.61 
—18.45 


—12.47 
—32.08 


—32.28 


+ 0.21 
—20.04 
- 6.67 
—12.85 
—13-47 
— 9.29 
+38.05 
+62.58 
— 2.95 
— 8.14 
— 3.66 
+ 6.04 
+ 2.02 
— 8.67 
— 9.51 
— 3-14 
+58.75 
—52.-73 
+ 2.42 
-79.48 
+80.35 
+ §-55 
— 3-54 
—37.82 
—95.26 


— 1.47 
+47-74 
— 6.04 
+61.27 
92.74 
— 7.18 
+48.35 
—24.69 
+79-93 
+77.58 
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DESCRIPTION. 


British Colonial Observatory. 

Obs. of the State Univ. of Iowa. 
Observatory of Cornell University. 
Mr. Hall’s Observatory, Montego Bay. 
University Observatory. 


The late Dr. Winkler’s Observatory. 
Government Observatory, Transvaal. 
Haynald Obs., Hungary. 

Englehardt Observatory. 

Imperial Univ. Observatory. 


Meteorological Obs., Kew Gardens, London. 
Imperial University Observatory. 

Old position of Transit Circle, 0’’.9 N., o*.12 E. 
Near Aszéd, Hungary. 

Royal University Observatory. 


Obs. of the Benedictines, Austria. 

Obs. National Univ., Argentine Republic. 
Obs. of the State Univ. of Kansas. 
University Observatory. 

University Observatory. 


University Observatory, Cointe. 
Royal Astronomical Obs., Tapada. 
Bidston, Birkenhead. 

Royal Observatory of the University. 
Manora Observatory, Austria. 


Obs. of the Univ., St. Genis, Laval. 
Washburn Obs. of Univ. of Wisconsin. 
Founded by East India Company. 
Ast. and Meteorological Observatory. 
Meteorological Observatory. 


U.S. Naval Observatory. 

Obs. of Col. Cooper, near Collooney. 

National Obs., Univ. of Aix-Marseilles. 

Royal Alfred Observatory, Port-Louis. 

State Obs.; transf. from Williamstown in 1861. 


Seine-et-Oise, near Paris. 

Wesleyan University Observatory. 

Royal Observatory, Brera. 

Obs. of the State University of Minnesota. 


| International Latitude Observatory. 


Ducal Observatory. 

McGill University Observatory. 

Obs. of the Imperial University, Presnia. 
Lick Obs. of the University of California. 


| Solar Observatory, near Pasadena, Cal. 
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PLACG. 


AD ae cya pr | tee cee SSSR an Sn SS SS 


Munich, Bavaria . 
Naples, Italy 
Nashville, Tenn. 
Natal, S. Africa 
Neuchatel 


New Brunswick, N. J. 
New Haven, Conn. 
New York, N. Y. . 
Nice, France 
Nikolaieff, Russia . 


Northampton, Mass. 
Northfield, Minn. . 
Oakland, Cal. 
Odessa, Russia . 
Odessa, Russia . 
O-Gyalla, Hungary 
Omaha, Nebr. . 
Oncativo, Arg. Rep. 
Orono, Maine 
Ottawa, Canada 


Oxford, Miss. 
Oxford, Eng. 
Oxford, Eng. 
Padua, Italy 
Palermo, Sicily. 


Paris, France 
Perth. . .. . 
Philadelphia, Pa. . 
Pola, Austria 
Potsdam, Prussia . 


Poughkeepsie, N. Y. 
Prague, Bohemia . 
Princeton, N. J. 
Providence, R. I. . 
Providence, R. I. . 


Pulkowa, Russia . 
Quebec, Canada 
Quito . . 
Riga, Russia 

Rio de Janeiro . 
Rome, Italy 
Rome, Italy. 
Rome, Italy. 

San Fernando . 
San Francisco, Cal. 


Geogra 
Latitude. 


+48 


e 


8 


phic 


45-5 


+40 51 46.3 


+36 


8 


54.4 


—29 50 46.6 


+47 
+40 
+41 
+40 
+43 
+46 
+42 
+44 
+37 
+46 
+46 
+47 
+41 
+44 
+45 
+34 
+51 
+51 
+45 
+38 
+48 
+39 
+44 
+52 
| +41 
| +50 
| +40 
| +41 
+41 
+§9 
+46 
- oO 
+56 
—22 
+41 
+41 
+41 
+36 


oO 


30 
19 
48 
43 
58 
19 
27 
48 
28 
28 
52 
16 
55 
53 
23 
22 
45 
45 
24 

6 


50 


53 
53 
54 


27 42.0 


1.2 


0.6 
22.3 
34.6 
16.9 
21.8 


2 
41.6 
3 
37-9 
36.7 
27.3 
5.6 
10 
58 
30 
12.6 
35-4 
34-2 
5 
44.0 
11.2 
8.9 
2.1 
48.7 
56.0 
18 
15.8 
55-8 
21 
46.4 
18.7 
59.2 
oO 
9-3 
23.6 
53.6 
33-5 
4.8 


+37 47 27-9 
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3-7 
38. 
31.5 
34-4 
32.6 
39.6 
38.9 
37.2 
40.3 
17.9 
39.6 
39.6 


37-1 
34-3 
27.8 
—II 40.4 
—II 40.4 
—I10 52.0 
—1II 21.6 
—II 21.6 
—II 40.4 
—II 19.7 
“Il 34.5 
+10 28.1 
—II 29.2 
—II 40.4 
—II 17.9 
—II 35-5 
~—II 29.8 
—II 30.9 
—II 35.9 
—I1l 35.9 
-IO 10.4 
-II 39.2 
+O 5.7 
—10 41.3 
+ 8 21.1 
—-II 36.1 
—II 36.0 
—Il 36.1 
-11 8.9 
—-11 17.8 


Alti- 
tude 


(Meters). 


320 


55 


113 
344 
280 


4I 


65 
64 
30 
72 
61 
61 
74 


97 
46 
197 
50 


74 
2908 
61 


51 
65 
100 
30 
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Log ? 
(Includin 
alisiude). 


9.999 222 
9.999 382 
9.999 490 
9-999 642 
9.999 248 
9.999 384 
9.999 364 
9.999 374 
9-999 325 
9-999 220 
9.999 340 
9.999 302 
9.999 450 
9.999 228 
9-999 232 
9.999 200 
9.999 384 
9.999 610 
9.999 272 
9.999 262 
9-999 533 
9.999 098 
9.999 098 
9.999 258 
9-999 447 
9.999 172 
9-999 594 
9.999 400 
9.999 272 
9.999 085 
9.999 354 
9.999 149 
9.999 389 
9.999 352 
9.999 348 
9.998 907 
9.999 226 
0.000 198 
9.998 967 
9.999 783 
9.999 350 
9.999 350 
9.999 353 


Longitude 
from 
Washington. 


mmm NOADON CODA ANDOwN ANNUM QOH ANNWHONMWOOO WAN 60 Aus 


Il 


Oo m= 
= = 


Go Crm 
am G @ tr 


p 
W GO 


un 
mon 


17 


om 


N WN 


iS) 
MOmO NNUOGMN OWN OC 


ak 


9.999 485 |- 4 43 
9.999 4501+ 3 


I 


$s 
41.85 
17.51 
56.4 
16.96 
5-71 
29.4 
35.20 
26 
27.96 
9.58 
42.7 
20.03 
59-77 
18.0 
17.88 
1.32 
31.18 
31.0 
35-5 
22 
51.3 
13.2 
15.4 
44.97 
41.68 
36.75 
22.48 
9.2 
38.67 
31.7 
42.13 
56.1 
36.34 
39.83 
38.14 
34-42 
23.14 
50.88 
43-95 
34-4 
11.33 
12.15 
5-25 
26.6 
27.08 
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Reduction 
from Gr. 
Sid. Time 
of Mean 
Noon to 
Local 
S. T. M. N. 


ce | lS ES | 


LONOITUDKG FROM GREENWICH. 


No. 


° , a 


h m s 8 
1 36) —-O 46 26.07 |— 11 36 31.0| — 7.63 


137|-O 57. 1.73 |- 1415 26.0| — 9.37 
138) +5 47 12.2 |+ 8648 3.0] +57.04 
I39|-2 4 1.18 |— 31 O17.7| —20.37 
140] -O 27 49.93 |-— 657 29.0] — 4.57 
141| +4 57 46.4 |+ 742636 | +48.92 
342/44 51 40.58 |+ 7255 8.7| +47.92 
143}+455 50 |+ 735730 | +48.60 
144] -O 29 12.18 |— 718 2.7| — 4.80 
145|-2 7 53-80 |— 31 58 27.0| —21.01 
146] +4 50 33.1 |+ 72 38 16.5| +47.73 
147| +6 12 35.81 | + 93 857.1] +61.21 
148/+8 9 6.55 | +122 16 38.3] +80.35 
149|-2 3 2.18 |-— 3045 32.7| —20.21 
150/-2 3. 2.10 |— 3045 31.5| —20.21 
E51|/—-I 12 45.54 |— 18 11 23.1} -11.95 
152| +6 23 46.96 |+ 95 56 44.4| +63.05 
1531+4 14 44.8 |+ 63.41 12.0] +41.85 
154| +4 34 40.3 |+ 6840 4.5] +45.12 
155/+5 254 |+ 754330 | +49.76 
156/+5 58 7.1 {+ 89 31 46.5| +58.83 
I57;tO 5 2.6 j+ 115 39.0] + 0.83 
1§8}+0 5 0.4 |+ 115 6.0| + 0.82 
159} -O 47 29.19 |— I1 5217.9; — 7.80 
160] -O 53 25.90 |—- 13 21 28.5| — 8.78 
161;-O 9 20.97|—- 22014.6/ — 1.53 
162| -7 43 21.74 |-I15 50 26.1| —76.12 
163/+5 1 6.6 |+ 75 16 39.0] +49.46 
164] -O §5 22.89 |— 13 50 43.3) — 9.10 
165/-O 5215.9 |- 13 3 58.5| — 8.59 
166) +4 55 33-65 |+ 73 53 24.7| +48.55 
167|-O 57 40.3 |-— 1425 4.5| — 9.47 
168| +4 58 39.44 |+ 74 39 51.6| +49.06 
169) +4 45 35.95 |+ 71 23 59.3| +46.92 
170] +4 45 37.64 |+ 71 24 24.6| +46.92 
171}-2 1 18.64 |-— 3019 39.6| —19.93 
172| +4 44 52.64 |+ 7113 9.6| +46.80 
173/+5 14 6.66 |+ 78 31 39.9] +51.60 
174| -1 36 28.17 |-— 24 7 2.6] -—15.85 
175| +2 §2 41.4 |+ 43 1021.0] +28.37 
176] —O 49 55.55 |- 12 28 53.3| — 8.20 
177| -O 49 56.37 |- 1229 5.6| — 8.20 
178|—O 49 49.47 |— 12 27 22.0| — 8.18 
179} +0 24 49.2 |+ 627 18.0) + 4.08 
180| +8 9 42.86 |+322 25 42.9! +80.45 
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D#SCRIPTION. 


Royal Observatory. 

Royal Obs., Capo di Monte. 
Observatory of Vanderbilt University. 
Government Observatory, Durban. 
Cantonal Observatory, Switzerland. 


Schank Obs., Rutgers College. 

Yale University Obs. Old Obs. 45’’.8 S., 1°.58 W. 
Columbia Univ. Obs. Old Obs. 3’1177.5S., 38.6 E. 
Mt. Gros, near Nice. * 

Naval Observatory. 


Smith College Observatory. 

Goodsell Observatory of Carleton College. 
Chabot University. 

Branch of Pulkowa Observatory. 
University Observatory. 


Royal Astrophysical Observatory. 
Creighton University Observatory. 
International Latitude Observatory. 
Observatory of the University of Maine. 
Dominion Observatory. 


Observatory of the University of Mississippi. 
Radcliffe Observatory. 

University Observatory. 

Royal University Observatory. 

Royal Observatory. 


National Observatory of Paris. 

State Observatory, West Australia. 

Flower Observatory, University of Pennsylvania. 
Obs. of the Imperial Hydrographic Office. 
Royal Astrophysical Observatory. 


Vassar College Observatory. 

Royal Observatory of the University. 

Halsted Observatory of Princeton University. 
Ladd Observatory of Brown University. 

Mr. Seagrave’s Observatory. 


Obs. Central Nicolas, near St. Petersburg. 
Bonner’s Hill. 

National Observatory of Ecuador. 
Polytechnic School Observatory. 

National Observatory of Brazil. 


Royal Observatory at Roman College. 
Royal University Observatory at Capitol. 
Vatican Observatory. 

Naval Observatory, near Cadiz, Spain. 
Davidson Observatory. 
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OBSERVATORIES, 1918. 














i Reduction to| Alti- Log p Longitude 
No. Puace “Eatitade. | Gsosemeric | tude | pcladone | dato. 
o 4 ” ’ ” hm 8 
181; San Luis, Arg. Rep. |-33 18 oO [+10 42.0 9-999 614/—- O 42 52 
182} Santiago, Chile . |-33 26 42.0/+10 43.4! 519 |9.999590|— O 25 29.56 
183] South Hadley, Mass. | +42 15 18.2 |-11 37.0 76 | 9.999 342|—- O 17 55-49 
184| St. Louis, Mo. . . | +38 38 3.0]-11 22.7 - « 19.999 429/+ O §2 33.48 
185| St. Petersburg . +59 56 32.0|-10 8.4 4 |9.998 898 |- 7 9 27.2 
186} Stockholm, Sweden | +59 20 33.0 |-10 15.5 44 |9.998 915|— 6 20 29.77 
187; Stonyhurst, Eng. . |+53 50 40 |-11 8.0] 116 |9.999050/— 4 58 23.10 
188] Strassburg, Alsace {+48 35 0.3 |-11 35.31 144 19.999184|- 5 39 20.47 
189} Sydney, N.S. W.'. |-33 51 41.1 | +10 47.3 44 19.999 548/+ 8 46 54.68 
190) Syracuse, N. Y. +43. 2 13.1 |-11 38.6| 160 |9.999328|—- 0 3 42.42 
191| Tacubaya +19 24 17.5 |- 7 17.8 | 2280 | 9.999994/+ I 28 30.75 
192} Tashkent +41 19 31.3 |-I1 34.4| 457 | 9.999 392/— 9 45 26.58 
193| Taunton, Mass . +41 54 O j|-I1 36.1 8 | 9.999 347 |— O 23 56 
194| Teramo, Italy . +42 39 27. |-1II 37.9] 398 |9.999354|- 6 3 12 
195| Tokio, Japan +35 39 17.5 |-I1 2.8 . - 19-999 5021+ 9 32 46.20 
196| Toronto, Canada . | +43 39 35.9|-11 39.6| 108 |9.999308|+ 0 9 18.87 
197| Toulouse, France . | +43 36 45 |-11 39.5! 194 |9.999315/- 5 14 5.66 
198] Triest, Austria . +45 38 45.4 |-I1I 40.3 67 19.999255|- 6 3 18.73 
199| Troy, N.Y. . +42 43 52.9 |-I1 38.1 |... |9.999325/-— 0 13 33.49 
200] Tschardjui . +39 8 10.7]-11 25.4 | 167 |9.999427|- 9 22 13.1 
201| Tulse Hill +51 26 47.0 |-II 23.3 48 |9.999105|- 5 7 48.1 
202| Turin, Italy. +45 4 8.0]-11 40.4| 276 |9.999284|- 5 39 2.96 
203| Tuscaloosa, Ala. +33 12 36.8 |-10 41.1 |} ... /9.999561/+ O 41 55.96 
204| Ukiah, Cal. . +39 8 12.1 |-II 25.4] 220 |9.999431/+ 3 3 53 
205, Upsala, Sweden +59 51 29.4 |-10 9.3 21 {9.998 901 |— 6 18 45.93 
206| Urbana, Ill... +40 6 20.2 |-II 29.8{ 236 | 9.999 408/+ 0 44 38.2 
207 Utrecht, Netherlands +52 § 9.6/-I1 19.7 13 | 9.999 087/— 5 28 46.8 
208| Venice, Italy +45 26 10.5 |/-II 40.4 15 19.999 256!— 5 57 37-90 
209 Vienna, Austria +48 13 55.4 |-II 36.2 | 240 |9.999199|— 6 13 37.17 
210| Vienna, Austria +48 12 53.8/-11 36.2] 214 |9.999198/- 6 13 41.1 
211; Vienna, Austria +48 12 46.7 |-11 36.2 | 280 | 9.999 202}|— 6 13 26.89 
212 Warsaw, Russia +52 13 4.7|-I11 18.9] I10 |9.999090!— 6 32 23.06 
213 Washington, D. C, +38 55 14.0 |—-II 24.2 82 | 9.999428} 0 O 0.00 
214; Washington, D.C. | +38 53 38.8 |-11 24.1 31 19.999 424|- 0 O 3.63 
215| Washington, D.C. | +38 53 17.3 |-11 24.1 9 |9.999.422}- 0 O 9.6 
216} Washington, D.C. [+38 56 14.8 |-11 24.2| ...|9.999422/—- 0 Oo 15.78 
217| Wellesley, Mass. +42 17 43 |—-II 37.1 61 19.999 340|— 0 23 3 
218| Wellington . . |-41 18 0.6 | +11 34.3 47 |9.999 364|+ 7 12 37.70 
219| West Point, N.Y. | +41 23 22.1 |-11 34.6| 170 |9.999371|— O 12 25.23 
220| Wilhelmshaven +53 31 52.2 |-II 10.3 8 19.999 051 |— 5 40 50.89 
221| Williams Bay, Wis. | +42 34 12.6 |-11 37.7| 335 |9.999352|+ O 45 57.46 
222| Williamstown, Mass. | +42 42 30 |-11 38.0| 213 |9.999340|/— 0 15 26 
223| Windsor, N.S. W. —33 36 30.8 /+10 44.9 16 | 9.999 552|+ 8 48 23.7 
224| Z6-Sé, China +31 5 47.7 |-10 18.6| 100 |9.999617/+10 46 59.5 
225! Ztirich +47 22 40.0 |-11 38.2] 470 19.999 237!— 5 42 28.08 
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OBSERVATORIES, 1913. 


LONGITUDE FROM GREENWICH. 


No. 


In Time. 


—aaaee f — 


h m $ 
181\+ 425 24 
182|+ 4 42 46.22|+ 7041 33.3 
183/+ 4 50 20.29|/+ 7235 4.3 
184|+ 6 049.26|+ go 12 18.9 
185/-— 2 111.4 


186|— I 12 13.99 
187|+ 0 9 52.68 
188|/-— 031 4.69 
189|-10 4 49.54 
1I90/+ 5 433.36/+ 76 820.4 
IQI\+ 6 36 46.53'+ 99 II 38.0 
192|— 4 37 10.80|— 69 17 42.0 
193|/+ 44420 

194/— 0 54 56 

195|— 9 18 58.02 
196)+ 5 17 34.65 
197|- 9 5 49.88 


198} — 
199/+ 
200| — 
201\+ 
202|— 
203/ + 
204| + 
205/- 
206) + 
207!- 
208) — 
209 - I 
210-1 
2iri- I 
212'— 


055 2.95 
4 54 42.29 
4 13 57-3 
O 027.7 
0 30 47.18 
5 50 11.74 
812 9 

I 10 30.15 
5 52 54-0 
O 20 31.0 
O 49 22.12 


5 21.39 
5 25-3 
5 11.11 


124 7.28 


213\+ 5 815.78 
2a14(+ 5 812.15 
215|/+ 5 8 6.2 
216/+ 5 8 O.0 
217, + 445 13 
218/-11 39 6.52 
219; + 455 59-55 
220)— 0 32 35.11 
221+ 5 54.13.24 
222|/+ 45250 
223/-I10 320.5 
224-8 444.7 
225'— 0 34 12.30|— 


+ 


—_— 


+ 


In Arc. 


e , iy, 


66 21 oO 


30 17 51.0 


18 329.9 
2 28 10.2 


7 46 10.3 


—1§1 12 23.1 


+ 


71 5 0 
1344 0 


—139 44 30.3 


+ 


+ 


+ 


+ 


79 23 39-7 
I 27 28.2 
13 45 44.3 
73 49 34-3 
63 29 19.5 
O 655-5 
7 41 47.7 
87 32 56.1 


+123 215 


+ 


+ 
+ 
+ 


17 37 32-3 
88 13 30 
5 745.0 
12 20 31.8 
16 20 20.9 
16 21 19.5 


16 17 46.7 
21 1 49.2 
77 36.7 
77 3 «2.3 
77 = 33-0 


+ 77 O 0.0 


+ 


71 1815 


—174 46 37.8 
+ 73 57 38.3 


8 8 46.7 


+ 88 33 18.6 
+ 73,12 30 

-150 50 7.5 
—12I Il 10.5 


833 4.5 


Reduction 
from Gr. 
Sid. Time 
of Mean 
Noon to 


Loca 
S. T. MLN. 


$s 

+ 43.60 
+ 40.45 
+ 47.70 
+ 59.27 
— 19.91 
— 11.87 
1.62 
— 5.11 
— 99.36 
+ 50.03 
+ 65.18 
+ 


+ 


45-53 

46.71 

9.02 
— 91.82 
+ 52.17 
~ 0.96 
— 9.04 
+ 48.41 
— 41.72 
+ 0.08 
~- 5.06 
+ 57-53 
+ 80.85 
— 11.58 


+ $7-97 
— 3-37 
~- 8.11 
— 10.74 
— 10.75 
— 10.71 
— 13.82 
+ 50.64 
+ 50.63 
+ 50.61 
+ 50.60 
+ 46.85 
—114.85 
+ 48.60 
— 5§-35 
+ 58.19 
+ 48.10 
— 99.11 
— 79.63 
— 5.62 
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DESCRIPTION. 


Southern Observatory of Carnegie Institution. 
National Obs. of Chile. Old Obs. 16’’.6N.,9°.5 E. 
Observatory of Mt. Holyoke College. 
Washington University Observatory. 

Imperial University Observatory, Russia. 


Observatory of Academy of Science. 

Stonyhurst College Observatory, near Blackburn. 
Imperial University Observatory. 

Government Observatory. 

Observatory of Syracuse University. 


National Observatory of Mexico. 

Turkestan, Russia. 

Mr. Metcalf’s Observatory. 

At Collurania, near Teramo. 

University Observatory. 

University Observatory. 

University Observatory. 

Imperial Maritime Observatory. 

Observatory Rensselaer Polytechnic Institute. 
International Latitude Obs., Turkestan. 


Observatory of Sir W. Huggins, London. 

Royal Observatory, Palazzo Madama. 
Observatory of the University of Alabama. 
International Latitude Observatory. 

University Observatory. 

Observatory of the University of Illinois. 
University Observatory, Sonnenborgh. 
Observatory of the Nautical Institute. 

Imperial Univ.Obs. Old Obs. 1’ 20’’ S., 10°.25 E. 
Oppolzer Observatory, Josephstadt. 


Kuffner Observatory, Ottakring. 

Imperial University Observatory. 

U. S. Naval Observatory, Georgetown Heights. 
Old U. S. Naval Observatory. 1842-1893. 
Smithsonian Astrophysical Observatory. 


Catholic University Obs., Brookland, D. C. 
Whitin Observatory of Wellesley College. 
Colonial Time Service Obs. of New Zealand. 
U.S. Military Academy. Old Obs. 9’’ N., 1°.2 E. 
Imperial Naval Observatory of Germany. 


Yerkes Observatory of University of Chicago. 
Field Memorial Observatory, Williams College. 
Mr. John Tebbutt’s Observatory. 

Obs. of the Jesuits near Shanghai. 

Obs. of the Polytechnic School, Switzerland. 
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680 LUNAR DISTANCES. 


THE COMPUTATION OF LUNAR DISTANCES. 


The tables of lunar distances formerly given on pages XIII to XVIII, inclu- 
sive, for each month of the Greenwich Ephemeris, are omitted, as it has been 
decided by the authorities of the Navy Department that they are now of little 
practical use to navigators. However, in case it is desired to use this method, the 
angular distance between the Moon and any heavenly body may be calculated by 
solving the spherical triangle of which the known parts are the polar distances of 
the Moon and the other body and the difference of their right ascensions, or, in 
other words, the angle at the pole between their hour-circles. Then, the Greenwich 
mean time of the observation being approximately known, and the lunar distances 
for the star or other body calculated for the even hour before and after, the required 
lunar distance may be interpolated and the longitude derived by the methods 
given in Bowditch and other books on navigation. 


EXAMPLE 1. 
Find the lunar distance of Aldebaran, May 11, 1913, at 8 P. M. Greenwich Mean Time. 


Leta and é =Right Ascension and Declination of the star 
«6 a’ and 6’ = 66 ce 6 éé 6é Moon 
« D=Lunar Distance 

Also let tan M=tan 0” sec (@ —a”) 
Then cos D=sin 6’ cos (M —8) cosec M 





a= 45 307 558.3 M =+38° 28’ 27” 
a= gh gm 78; 6 =+16° 20° 14” 
a—a’=— 39 37™ 115.8 M—6& =+22° 8 13” 
a—a’=—54° 17’ 57% sin 6’ =9.623983 
67=-+24° 52% 46/ cos (M — 6) =9.966745 
tan 6’ =9.666283 cosec M =0.206097 
sec (@ — a”) =0.233920 cos D =9.796825 
tan M=9.900203 D=51° 13 4” 
EXAMPLE 2. 


Find the lunar distance of Venus, February 8, 1913, at 6 P. M. Greenwich Mean Time. In 
this case the distance is smaller and the following method is more accurate: 


Let a and 6 =Right Ascension and Declination of the planet 
“ a@’andé’= “ “ “ “Moon 
D=Lunar distance 
Also let tan N=tan 14 (a—a@’) cos % (6 +6”) cosec 4% (6 —84) 
Then sin 14 D=sin 14 (a—a’) cos % (8 +68’) cosec N 








a= oO 20 47°.8 tan 4 (a —a’) =9.170564 
a’= 23% 137 245.0 cos 4 (6+8’) =9.999812 
a—a’= 2 7m 238.8 cosec 4 (6 —8’) =1.062505 
a@—a’=+16° 50’ 57” tan N =—0.232881 
6 =4+ 3° 17% 27% N=59° 40’ 287 
6’=— 6° 36of 6 
8+8/=— 3° 22% 4/ sin 4 (a —@’)=9.165853 
6—S’=-+ 9° 56 8 cos 4 (6+6”’) =9.999812 
cosec N =0.063903 
Y% (a—a’)=+ 8° 25/ 28/ sin 44 D=9.229568 
\% (6+8’)==— 1° gr’ 2” ¥% D= 9° 46 4” 
M4 (6—6’)=+ 4° 58 4” D=19° 32 8 
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TABLE I. 681 


FOR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1913 


Reduce the observed altitude of Polaris to the true altitude. 

Reduce the recorded time of observation to the local sidereal time. 

Take out the App. R. A. and App. Decl. of Polaris for the time of observation (pp. 251-262). 

Subtract the App. R. A. from the local sidereal time of observation and the remainder is the 
hour-angle of Polaris. 

With this hour-angle as the vertical argument, and the App. Decl. of Polaris as the horizontal 
argument, take out the correction from Table I and add it to or subtract it from the true alti- 
tude, according to its sign. 

For other altitudes than 45°, corrections taken from the supplementary table at the bottom 
of Table I (Table Ia) may be applied when necessary for the degree of accuracy required. 

Exam ple.—1913, October 7, at 10° 40™ 30° P. M. local mean solar time, in longitude 59° west 
of Greenwich, suppose the true altitude of Polaris to be 33° 20’ 0/’, required the latitude of the 
P 


" h m 8 
Local astronomical meantime. . . . . 10 40 30 
Reductions from Table III for 10" 407 30° . +1 45 
Greenwich sidereal time of mean noon, October 7, page rn 13, 2 6 
Reduction from Table III, for longitude (=3" 56™ west, or plus) +o 39 
h m 8 
Sum (having regard to signs) is equal to local sidereal time . 23 45 #o 
R. A. of Polaris (page 260) for time of observation. I 29 I5 
h m s 
Remainder is equal to hour-angle of Polaris. . 22 15 45 
Decl. of Polaris (page 260) for time of observation 88° 50’ 46/ , _ 
True altitude —.. . . . . . . . +33 20 oO 
Correction from Table I . . . . . . . —1 2 4 
Correction from Table Ia. . . . . . . — 3 
Latitude of the place . . . . . . . +32 17 53 


Observations of Polaris for latitude should be made when practicable, near the times of 
upper or of lower culminations (hour-angle o" or 125). However, at sea, if made near elongation 
(hour-angle 6" or 18"), the hour-angle, and hence the local time, should be known within one minute. 





h m , ae ‘ ve a, ae e s a, ve a, oe h m 
o oO |—69 40 I —69 30 I —69 20 1 —69 10 I —69 Oo , —68 50 1| 24 9 
3 69 39 , | 9 29 , {| 6 19 ,} 69 9 , |} 6859 , | 68 49 | | 23 57 
SS 1 S22) Se: Ss: Sez ae:| s 
12 69 34 4 | 69 24 3 6914 4| 69 4 3| ©0854 ,| 68 44 3 48 
o 1g |—69 31 4 —69 21 4 —69 II 4 —69 I 4 —68 51 4 —68 41 4 23 45 
18 6927 ~ | 69 17 5| 9 7 «| 6857 ~ | 68 47 5 | 0837 « 42 
21 69 22 3 69 12 S 69 2 6 68 52 6 68 42 6 68 32 39 
24 | 6916 2] 69 6 ¢| 6856 ¢| 6846 ¢| 6836 ¢| 6827 2 36 
27 69 10 69 oO 68 50 68 40 68 30 68 21 33 
7 7 7 7 7 7 
0 30 |—69 3 7 —68 53 7 —68 43 7 —68 33 7 —68 23 7 —68 14 g | 23 30 
33 68 56 8 68 46 8 68 36 8 68 26 8 68 16 8 68 6 8 27 
36 68 48 68 38 68 28 68 18 68 8 67 58 24 
39 68 39 eo 68 29 we 68 19 2 68 9 2 67 59 e 67 49 2 21 
42 68 29 - 68 19 tI 68 9 I 67 59 - 67 49 - 67 39 10 18 
045 |—68 18 - —68 8 - —67 58 - —67 48 _ —67 38 II —67 29 | 23 35 
48 68 7 5,| 97 57 ,,; 6747 ,,| ©7 37 52; 6727 ,,{| 67 18), 12 
5! 67 55 3, | 67 45 34) 67 35 5, | 67 25 2 | 6715 53] 67 6 4, 9 
54 67 42 , 67 32 | 67 22 | 67 12, 67 25 66 53 | 6 
057 | 6729 }3| 67 19 13] 67 9 13| 6659 13 | 66 49 13] 66 40 13 3 
4 14 14 14 14 14 

1 0 |—67 15 ,, |—-67 5 5, |—99 55 ,, |-66 45 ,, |—96 35 ,, |—06 26 , 23 «0 
3 | 67 1 4} 66 51 14] 66 41 14 | 66 31 54 | 66 21 rt | 66 12 14 | 22 57 

6 | 66 46 > 66 36 > 66 26 i 66 16 > 66 6 re 65 57 32 54 

9 66 29 66 19 66 9 65 59 65 50 65 41 51 


112 |—66 12 77 |—66 2 17 —65 52 7 —65 42 17 —65 33 17 —65 24 17 | 22 48 
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6 
i TABLE I. 


FOR FINDING THE 
LATITUDE BY AN O 

BSERVED ALTITUD 

E OF POLARIS, 1 

» 1913. 


eee eee re 
88° 50’ 20’ | 88° so’ 
; 50’ 30’’ | 88° 50’ 40’ 
50 49 88° 50’ 50”’ 88° 51’ o” 88° st’ 10” Decl 





H.A 
low bee bee lee Lee 7 
2 |—66 12 —66 nad , oo } es (Cen 
18 5S 44 6 18 42 —65 _ hom 
BECOECHEHECHEEHEST Ee: 
24 | 64 57 2° 63 7 19| 64 57 39 | 64 48 19 64.57 181 64 48 7s 45 
127 ‘ 57 20 64 48 a 64 38 19 64 ‘ 19 64 39 18 64 30 18 42 
—04 37 —64 28 20 20 64 19 6 20 39 
30 21 —64 18 _ 20 4 10 
33 63 16 32 { 64 732] 93 57 23 64 9 21 |~63 59 29 | 63 50 20 36 
36 63 33 22 e 45 22 63 35 3 63 48 22 63 39 o 63 30 20 | 77 33 
39 63 9 23 6 23 23 63 13 2 63 22 3 17 22 63 8 22 
I 42 — 62 45 —6 24 23 62 41 62 23 4 ; 34 
2 2 36 4, |—6 _ 23 32 62 23 23 
‘a 62 21 a 62 312 74 ba af 24 62 18 24 ~62 9 23 62 3 33 21 
51 61 6 26 or 47 se 61 38 5 er 35 25 61 45 oo 61 36 24 22 18 
I 2 ‘ 
54 61 4 26 60 5 26 61 12 26 61 4 25 bo 20 25 61 12 24 15 
° 3 60 ‘9 5 “60 28 23 |—60 19 7 —60 I *” | 60 29 5, | 60 20 26 g 
28 Oo 27 _ 2 _ 
y | satt) soot] Si] ies) Bas $9 Stay | 22 3 
59 2 3 
9 | 5843 22| 58 34 29] 58 36 2, | 58 47 30 58 4g 29) 33 52 28 | 21 57 
aie [oes £3 3° |—ee 4 8° |3) ce 29) 58 18 29| 38 “9 29 38 30 79| 54 
15 | 57 3 31 —58 4 4, |—57 56 45 |—57 48 30| 58 955] 58 29 $4 
y | nm 3 37 34 31 | 57 2° 3r 37 7g 3° 3 40 4, |—S7 32 7 | or 48 
24 56 32 31 4, 56 23 3 6 32 55 38 56 30 3 
; 33 59 59 - 55 5! 3? 2 ‘ 32 56 7 + 55 59 gl 42 
33 33 | 55.35 33 | 55 27 35 39 


227 |—55 34 ~ 
34 | 35 26 —55 18 ~ 
33 


39 | 53 16 38 53 43 35 | 53 35 35 | 53 28 35 33 55 35 53 48 33) 27 
242 |- 36 o $2 5 3 13 

42 |—52 49 36 | 52 32 56,| 52 24 36 |_5° 53 36) 5° 4° 34) 32 39 34] oat 

48 S! 7 37 a se 37, St 48 x 5! 4 36 -_ 34 36 | 27 3 6 21 18 
5! 50 50 37 37 51 12 51 36 6 5I 27 

50 42 37 5 50 58 3 36 15 

54 | 50 12 3° 38 | 5° 35 50 28 37 37 | 5° 5! ' 

38 5° 4 49 5 38 38 50 21 50 37 2 

257 |-4 _ 38 7 28 | 49 50 38 14 9 

3 0 43 re 39 48 39 43 19 8 —49 12 . me * 38 - 36 35 6 

4! 48 3 g | 748 58 21 


41 40 | 70 57 


6 | 47 35 7? 40 
47 28 40 

9 46 54 4° | 46 47 4! 47 224, | 47 15 40} 47 43 40 

31 41 41 | 46 41 6 22 4° 47 
15 “4 13 4l —-46 6 ~46 0 4!I 49 35 4l 46 28 a1 46 22 39 34 

3? 4t ~45. 5 — 4l 

” ia x 42 a i 42 a 37 42 45 + 42 a 47 4! “? 41 4, | 20 48 
44 I 42 42 44 jo 44 2 42 Oo 42 45 
24 43 25 43 43 43 55 43 48 42 4 42 44 18 ° 
_ 43 43 18 43 12 43 42 43 42 43 4! 4 
337 | 47 a ag | ar 38 i 42 29 ‘8 6 471 43 047 | 42 37 43 39 
33] 402445 ssaae| fae aa] 0 43 a1 34 43| 41 28 44| 30 

40 2 oO 2 
8) P28) Sas] eas) Pes tose tt] teas 8 
3 42 |—38 58 _ 45 | 39 33 4 39 27 45 45 | 4° 13 24 

38 53 +. |—38 48 - 45 | 39 2! 39 16 45 
45 38 12 46 8 46 38 48 6 —38 42 _ 45 45 21 
$: | 36 40 6 | 37 21 48 38 2 46 | 37 57 46 37 1 45 | 37 9645 | as 
° 4 371 

34 | 3553 47 36 35 47 | 3630 47) 36 7. 46| 32 53 48 | 37 0 48 2 
47 | 3548 47 | 35 43 47) 35 38 47 3° 19 46, 36 14 “ 9 


357 |-35 6 _ 
48 35 of 48 —34 56 —_ 
34 §!I ~ _ 


4 0 34 18 
34 13 
3 | 3530 48] 33 25 48 | 33 22 34 
32 48 4 
6 | 32 42 48] 32 35 4a | 33 21 4g | 33 16 48 33 59 48 33 54 7, | 20 0 
4 9 '!-@! 49 |_ 32 33 2 48 g}| 33 7 
53 37 33 49 13 gy 49 _32 28 4g |_32 23 48 | 32 19 43 | 19 57 
31 go 43 131 35 4° I-31 31 4° | 19 a 
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| TABLE I. 6a3 


FOR FINDING T 
HE LA 
TITUDE BY AN OBSERVED ALTITUDE OF POL 
ARIS, 1913. 








we 88 
° ‘ 
H. A. : 59 20’ 88° 50’ 307’ 88° 50’ 40’" 88° ? 
50 50” 88° 51/ oO’ 88° 51/ 10”’ Decl. 


SSE 
Se 
— 
ee) 
—SESE——— 
Ee 
a | 
————— 
— 





hm oo 
4 9 |-31 53 48 to 
12 49 —3t 48 —3I *" sow 
3t 4 30 49 44 i—31 40 _ yo 
* 39 15 “0 30 39 49 | 22959 40 ' 30 51 49 31 35 gg |S! St i m 
18 | 29 25 5° | 29 20 5° 30 8 So | 30 51 49 | 30 48 48| 30 47 49 9 5! 
2° 38 28 30 25 50, 3203 | 2 49 | 39 94 
4 24 —27 45 §0 50 28 26 Oo | 28 23 50 9 9 50 29 5 49 45 
2 50 | 27 4° —2 5 50 | 28 19 28 12 5° 42 
30 26 55 5, | 26 50 50 | 32 36 50 [727 33 ¢, |—27 29 so| ° 15 Yo 39 
33 25 3 Ss! 26 0 2 25 56 5° | 26 4? So 26 39 5° 5G 2 so | 19 36 
36 24 22 5! 25 9 &, 25 5 §1 | 5 52 51 25 48 51 5 3 51 33 
52 | 74 18 9 24 14 51 25 13,| 24 58 5° 5 45 fo 30 
‘ 42 —~23 3° 52 | 23 26 °° —22 2 sr} 741% 51 | 74 7 >) 74 53 sr 27 
48 20 54 52 at 42 2 21 39 52 227 51 22 24 52 22 3 5! 19 21 
3; | 20°17 53] 19 38 oe | 20.47 25 21 363) | 21333, | 2 ar 3t 18 
53 19 58 5 19 5 52 20 44 2 20 4I §2 I 3i §2 15 
4c7 | 18 8 53)719 © ** |-19 5 52| 19523, | 19 49 35 19 a, 3 12 
19 1 ~ 3 - 52 47 
17 20 17 18 93 18 5 5? 55 5, | 19 6 
71 17 15 53 5 53 18 3 N) 
17 12 17 10 53 19 3 


3 16 53 
29 16 27 53 16 25 53 
16 22 53} 16 20 5 6 18 9? 
10 1 
18 57 


15 34 23 53 
5 9 |-1 54 |_ 53 | 1S 3? 1s 29 53 
12 13 43 54 13 47 54 | 14 39 ° - 6 53 | t 27 re 15 25 33 54 
15 12 54 54 5 13 46 53 —I4 34 —I 
18 12 53 4 54 13 43 I 53 4 32 18 
8] 12 °S54) ir 55 94] ar S64] ar Se SS) oar S| 339 8) 0 4s 
6 6S) um sea] ou 58 27 | 11 56 30 | ar 54 3 12 46 3. 45 
§ 24 |—10 12 _ 54 4 54 It 2 34 54 54 It 53 53 
27 54. | 20 TT 4 | 10} 54| ‘ ° 10 59 54 42 
ao | 824 54] 82 5470 18 541 "9 14 54] og 1 5 531 1s a6 
33 2454, % 23 541 323254] Bar 34} 9 13 34 “10 6 18 36 
3) g 3855] 8 3s s4| 22254) Sar sy] 8 19 s4| 2i234| 33 
5 3 35 54 6 35 54 6 34 54 7 27 o4 7 26 53 8 18 a 30 
re = 541 35 |- $41 co i 5 405, © 33 54 6 32 34 6 3, 54 27 
5 4 46 9° 55] 5 39 — 8 _ 54 24 
3 33 22] 351 3 3 50 55 33255] 23355] 335 54 18 21 
5! 2 . 55 2 56 35 2 26 54 3 49 25 3 49 54 4 43 54 18 
t s5 2 1% 3 55 255 34 2 54 3 49 I 
5 54 |— 1 6 55 2! 21 54 55 2 55 54 5 
5 57 |- 54/_ i © ~16> » 35 27154] 2 7 54 ? 
6 0 17 $4 |— 0 12 54 | 12 SH on -16> | 54 9 
6 2 31 34 1 37 34 t 36 34 042 St + 0 42 S414 0 at 3 2 
6 9 + 55 2 30 4 5 1 35 54 I Oo 
3 26 4 55 55 2 30 54 54 I 35 I 
12 54 3 26 + 54 2 29 » 29 94 7 357 
4 20 54 3 25 + 32 55 29 
18 5 1§ 5 4 18 54 3 23 I 
6 24 445g 7 433 7 24 673 6 6 4 ar 45 
27 159 63 |+ 75854 [+ 7 5 41, 7 54 7 054| 6 5954| 36 
30 9 38 34 8 52 34 3 20 54 + 7 55 + 7 54 54 59 54 39 
so | 948 oT] 9 45 Sa] (8 44 34 849 54) 8 47 34 + 2 53 53 | 17 3° 
36 11 36 54 40 5 10 38 54 9 4! 4 33 
4 10 54 9 40 94 
39 oe sa [TH 2s 54 | 2 26 aie 24 53} rr 28 53 | rx 26 33| 27 
45 14 is 53 13 22 54 13 20 54 +12 24 +12 22 54 7 54 24 
48 , 7 53 14 15 53 14.1 53 13 18 54 13 16 54 +12 20 17 21 
St 7 10 33 15 8 53 - 3 53 14 II 53 149 533 13 13 53 18 
6 54 353 | 1 133] 1559 33 15 433) 13 1 33 4 oS 15 
6 57 p16 56 5. | +16 54 93416 52 >> 15 97 33 15 54 23 ts 38 53 12 
7 0 3 42 53| 1% 46 2 17 44 5? mW 49 5, |T16 46 °? 46 a4 53 9 
2 18 38 52 41 I 52 17 6 
3 | 29 8 3 | 19 90 2 | t9 38 | eee BE eee 
+20 22 57 |420 20 5? 420 25 3 19 22 52 9 28 32 | 17 © 
I 
7 +20 14 9? !420 11 9} 76 34 
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684 TABLE I. 


FOR FINDI 
NG THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1 
» 1973. 


%, 


Decl. Dect. 
Pe 88° 50’ 20"' 88° a fi 
A 50’ 30°’ | 88° 50’ 40” | 88° 50’ 50” | 88° 51’ 0” | 88° 51’ 10”” 
H H. A, 


—————— 
na 
a eed 
SE 
aa go oe 
Sea aan 
Ea nea 
———— 


c a? 


h m yon 
7 6 +20 26 +20 22 i oa nd oo 
9 21 18 > a1 14 9? +20 20 52 +20 17 52 +20 14 420 11 a m 
12 22 10° 22 6 32 5 21 9 21 6071 23 52 54 
15 23297 52 | 272 4 22 197 | or «7 3? 3 Sr 5I 
51 22 58 22 55 51 51 57 I 21 54 8 
18 23 53 51 23 49 51 23 46 51 22 §2 51 22 48 5 22 45 St 4 
7 21 |+24 44 ~. |+24 40 uy s1| 23435, | 23 39 oF 23 36 3! a 
24 25 35 91 | 25 31 >! oe 37 51 +24 34 50 +24 30 +24 26 3° | 6 
27 26 26 oe 26 22 §I1 oe 18 50 25 24 50 25 20 5° 25 16 50 i 39 
30 27 16 O 2712 5° | 27 8 5° 26 14 50 26 102° | 26 6 5° 3 
33 | 28 © 20 28 25°) 27 58 5° a7 gt 4g | 37 35 26 56 9° 33 
39 29 45 49 29 40 49 29 47 49 +28 42 49 +28 38 +28 34 49 16 
42 | 30 34 46 | 30 29 73 | 30 7549 | 30 20 491 30 14 4q| 29 23 49 I 
8 2 2 4 I Oo 
psx [+32 50 1 432 sa 40 tae go f° |4a2 a5 * [432 40 48) 3148 48 [on 
a4 | 3347 4g] 33 42 48 | 33 37 47 +32 45 4, [+32 40 4, [+32 36 4, | 16 9 
35 34 30 47 33 27 33 23 47 
8 Oo 35 22 47 47 34 24 34 19 47 47 3 47 6 
3 | 36 9 47] 36 4 4 35 6 35 1 42 46 3 
7) 36 4421 35 58 42 47 46 | 34 56 16 0 
8 6 |+36 55 4 +4 4 46 35 53 6 35 47 35 42 46 
6 (+36 50 16 |+36 44 46 |+36 4 46 42 46 | 15 57 
9 37 41 4° | 37 36 4° 46 | +36 39 46 | +36 33 +36 28 
12 38 27 46 38 22 46 37 30 46 37 25 4 37 1 46 46 15 54 
8 16 45 9 37 14 1 
15 39 12 45 39 45 3 45 38 10 38 4 45 3 45 5 
18 39 57 45 3 7 45 39 +! 38 55 45 38 45 7 59 44 48 
9 52 39 45 +4 44 49 44 | 38 43 45 
8 21 |+40 41 44 + 44 44 39 39 39 33 39 28 45 
40 36 ,, |+40 2 44 44| 99 42 
27 42 9 44 42 3 43 41 13 43 41 6 43 41 Oo 43 40 44 15 39 
ao | 4252 43| 424643] 42 56 43 | 4149 43] 41 43 38 53 43 36 
S| EEE Bee) Eee een) ekel eeal & 
8 36 j+44 16 | |+ 42 42 7 | 4 8 43 3 43 
44 10 +44 4 42 3 ogy 27 
39 44 58 4? 41 3 45 | +43 56 +43 50 4 
44 51 44 43 47 | 44 38 4? | 44 32 42 3 76 42.) 7° or 


42 41 I 
45 39 45 32 42 | 4s 264! | gc ig 41] 4s 12 4°| 4s 6 4° r 
1 


45 | 4620 47 | 46 13 4! 
48 40 349 | 45 7 46 o 4! 
BUSSE ESE She) Reel ARE] RHE) 
47 33 ,. |+47 2 40 3 12 
54 48 19 39 | 48 12 39 7 39 +47 20 +47 13 +47 6 9 
857 | 48 58 39 39 | 48 © 47 59 3? 39 |" 4) 4c 39| > 8 
48 st 8 ac 39 390 | 42 52 47 45 32 
48 45 48 38 39 | 48 30 38 | 48 23 38 ° 


9 0 39 39 
30 35 19 38 49 23 38 | 49 16 38] 49 838] 49 138] 15 0 


8 
3 50 15 3 50 8 3° 38 
38 50 1 49 53 2 38 8 
9 6 |+50 53 >. [+50 45 37 53 3, | 49 4° 49 39 3 
45 4, |+50 38 7 37 *4 37 
37 37 | T5° 38 37 [15° 30 36 [150 23 46 | +50 16 6 14 54 


51 22 
Z| 51 15 16 


12 52 6 3° 
6| 51 58 51 51 
15 | 52 423 2 34 3° 35 | 31 42 51 35 1 28 
18 | 331735] 339 351 33 26 35) 52 18 3° | 52 10 38 2 3 35 
35 9 53 2 53 35 35| 5 43 45 
a1 35 52 $3 2 35 
9 +53 52 ,, |+ 35 34 | 57 45 52 38 
24 | 34 26 341 oy 18 34 +53 36 3, | 153 27 3 +53 19 + |-+53 12 2 is 
27 | 5459 23 | 54 51 33 4 79 33| 24 J} 53 53 9+ | 53 46 34 14 39 
6 
32 | 545933] 545133 | 54 43 33 | 54 34 33 | 54 26 33] 54 19 33 3 
33 56 5 33, 5 33 55 16 33 55 7 33 54 59 33 2 33 33 
See Soe) Sen) en) See] Sau) 
39 S79 57 1° 6 31 | toe 1? 34 +56 4 +55 
56 14 24 
42 57 40 3t 57 32 3! 5° 5? 31 56 43 3 56 35 3T 56 2 3t 
45 8 10 3° 30 | 57 23 57 14 2) 30 7 30 a1 
48 | 38 39 29 3351 29 | $B os 29 | 52 44 29 57 35 3° 37 2] 50 5 
951 |t59 8.- 2g | 58 27 29 | 58 33 58 4 32 6 29 12 
59 8 12 |+59 © 29 |+58 51 +58 42 29 29 | 97 5” 29 12 
54 59 36 28 59 28 2 59 19 28 S° 42 48 +58 33 28 +58 25 14 9 
gt | 4m) $955 22) 39.48 3 | $9 37 2 | 59 28 2 85327) 
I 2 2 
eo 3. lees 37 26 Lye ga 26 L460 30 2 [460 36 27 | 30 55 22| 30 47 2 
39 7° |+60 30 7° |-460 21 7° 1460 13 7° 13 $7 
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TABLE I. 685 


FOR FINDING THE LATITUDE BY AN OBSERVED ALTITUDE OF POLARIS, 1913. 


88° 50’ 20’ | 88° 50’ 30’’ | 88° 50’ 40’’ | 88° 50’ 50’’ | 88° 51’ 0”” | 88° 51’ 10”” 





H. A. H, A. 
hm 460 Mt 1 oo 160 ” 460 ” 160 ad 16 ” h m 
10 3 57 60 48 39 3° 21 13 13 57 

6 61 23 26 61 14 26 I 5 2 60 56 26 60 47 26 60 39 26 54 

9 61 48 i 61 39 > 61 30 > | 61 21 - GI 12 i 61 4 *° 51 

12 62 13 > 62 4 *° 61 55 > 61 46 *s 61 37 3 61 28 at 48 

15 62 37 34 62 28 ro 62 19 23 | 62 10 3 62 I 4 61 §2 4 45 
10 18 [+63 oO 23 +62 51 23 +62 42 23 +62 33 23 +62 24 23 +62 15 23 13 42 
21 63 23 52 | 6314352 | 63 5 33 | 62 56 59 | 62 47 53 | 62 38 53 39 
24 63 45 22 63 36 22 63 27 21 | 63 18 31 63 9 21 63 0 - 36 
27 | 64 73, | 93585, | 93 485, , 93 39 5, |] 63 305, | 63 21 3, 33 
3° te : 20 te 19 20 1. 9 20 see ° 20 te ST 20 te 42 50 Jo 
10 33 4 4 4 39 4 29 20 4 11 2 13 27 
36 | 65 8 19 64 59 19 64 49 9 | 64 40 19 64 30 19 64 21 9 24 
39 5S 27 18 5 18 18 5 3; 4 59 449 18 4 40 21 
42 65 45 3 65 36 3 65 26 - 65 17 - 65 7 3 64 58 0 18 
45 | 66 3 ,,| 65 54 7] 65 44 y2| 65 35 7 | 95 25. | 65 15 45 15 
TO 48 [+66 20 16 /T66 11 16 | FEE 16 | TES 52 16 | FOS 42 16 | FOS 32 16 | 13 1? 
2, | 66 32 10 | 66 42 15 | 66 30 1S | 66 23 15 66 33 tS 66 3 r5 é 
10 57 | 67 7 a 66 57 1S 66 47 ty 66 38 1 66 28 I 66 18 1a 3 
Ir oO 67 21 14 67 I! 14 67 ri 66 52 13 66 42 13 66 32 13 13, 0 
11 3 +67 35 13 +67 25 1, +67 15 34 +67 5 33 +66 55 13 +66 45 y3 | 12 57 
7 4° 32 7 38 12 7 28 5) 718 1) 7 845 58 33 54 

9 68 On 67 50 II 67 40 II 67 30 11 | 97 20 1, 67 TO 12 33 

12 Ili, 68 1 II 67 51 - 67 41 II 67 31 - 7 22 1G 4 
15 68 22 10 68 12 10 68 2 10 67 52 10 67 42 10 67 32 10 45 

11 18 |+68 32 +68 22 +68 12 +68 2 +67 52 +67 42 10 | 22 42 
21 68 41 4 68 31 68 21 3 68 11 4 68 1 ° 67 §2 8 39 
24 68 50 3 68 40 3 68 30 3 68 20 8 68 10 3 68 o 8 36 
27 68 58 7 68 48 7 68 38 7 68 28 7 68 18 7 68 8 7 33 
30 69 5 7 68 55 7 68 45 7 68 35 7 68 25 7 68 15 7 30 

II 33 +69 12 ¢ |+69 2 ¢ [+68 52 «¢ |+68 42 ¢ |+68 32 ¢ |+68 22 «| 12 27 
36 69 18 69 8 | 68 58 68 48 5 68 38 68 28 24 
39 | 69 23 4 6913 4 | 6 3 4 6853 4 68 43 4 | 68 33 | 21 
42 69 27 4 69 17 4 69 7 4 68 57 4 68 47 4 68 38 3 18 
45 69 31 69 21 , 69 Ir 69 1 3 68 51 3 68 41 3 15 
Ir 48 {+69 34 2 +69 24 2 +69 14 2 +69 4 9 +68 54 2 +68 44 3 12 12 
51 69 36 3 69 26 5 69 16 5 69 6 3 68 56 3 68 47 35 9 
54 69 38 | 69 28 | 69 18 | 69 8 | 68 58 5 68 49 6 
1157 | 6939 ,| 6 29 5 | 68919 ,| 6 9 , | 6859 || 6849 | 3 
12 0 |+69 40 +69 30 +69 20 +69 10 +69 oO +68 50 12 0 

TABLE Ia. 


Table I has been computed for an altitude of 45°. For other altitudes, corrections taken 
from the following table may be applied when the desired degree of accuracy requires it. 





Altitude, 

| H.A 
h h o? | a9 os as ta oe Ad h h 
oO 12 oO | oO oO fe) o o oO 12 24 
I 1I —3|]-2 — 2 —I oO + 2 + § 13 23 
2 10 9 | 7 5 2 +2 8 18 14 22 
3 9 17 | 13 9 4 4 16 36 15 2. 
4 8 26 20 13 5 6 24 55 16 20 
5 7 32 25 16 7 | 8 28 68 17 19 
6 6 —35 | —27 | —18 —-7 | +8 | +30 | +73 18 18 
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686 TABLE IJ.—SIDEREAL INTO MEAN SOLAR TIME. 
TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 


3 I h gh 3° 4h st 62 








m 8 m 8 m =s 8 m 8s m 8s 
ve) 0.000 ° 9.830 O 19.659 © 29.489 0 39.318 0 49.148 oO §8.977|1 Oo 
I 0.16410 9.993|0 19.823 | 0 29.653 | 0 39.482 | 0 49.312|0 59.141 | 1 I 
2 0.328 | 0 10.157 | 0 19.987 | 0 29.816 | 0 39.646 / 0 49.475 | 0 59.305 | 1 2 
3 0.491 | O 10.321 | O 20.151 | O 29.980 | O 39.810] 0 49.639] O 59.469 | I 3 
4 0.655 | O 10.485 | O 20.314 | O 30.144 | O 39.974 | O 49.803 | O 59.633] 1 4 
5 0.819 | 0 10.649 | O 20.478 | 0 30.308 | 0 40.137 | O 49.967 | 0 59.796| 1 5 
6 0.983 | 0 10.813 | 0 20.642 | 0 30.472! 0 40.301 | O 50.131 | 0 59.960] 1 6 
7 1.147 | 0 10.976 | 0 20.806 | O 30.635 | 0 40.465 |050.295/1 0.124] 1 7 
8 1.311 |O 11.140] O 20.970| O 30.799 | O 40.629/0 50.458/1 0.288) 1 8 
9 1.474 | O 11.304 | O 21.134 | O 30.963 | O 40.793 | 0 §0.622/1 0.452] 1 9 

1.638 | O 11.468 | O 21.297 | O 31.127 | 0 40.956| 0 50.786|1 0.616] 1 

1.802 | 0 11.632|0 21.461 | O 31.291 |041.120|0 50.950/ 1 0.779|1 

1.966 | O 11.795 | O 21.625 | 0 31.455 |0 41.284/O51.114/1 0.943] 1 

2.130 | 0 11.959/ 0 21.789] O 31.618 |041.448/051.278/1 1.107] 1 

2.294 | O 12.123] O 21.953| 0 31.782/041.612/O51.441/1 1.271] 12 

2.457 | O 12.287 | 0 22.117] O 31.9461} 0 41.776|0 51.605|1 1.435/1 

2.621 |0 12.451 | O 22.280| O 32.110| 0 41.939|0 51.769/1 1.599|1 

2.785 |O 12.615 | O 22.444 | O 32.274 | 0 42.103 | 0 51.933/1 1.762|1 

2.949 | O 12.778 | O 22.608 | O 32.438 | O 42.267|052.097/1 1.926|1 

3-113 | O 12.942 | O 22.772 | O 32.601 | 0 42.431!1052.260|1 2.090|1 

3-277 | 0 13.106 | O 22.936 | O 32.765 | 0 42.595 | 0 52.424|1 2.254] 1 

3-440 | 0 13.270} 0 23.099 | O 32.929 | 0 42.759/0 52.588|1 2.418] x 

3-604 | O 13.434 | O 23.263 | O 33.093 | 0 42.922/0 52.752|1 2.582|1 

3-768 | 0 13.598 | O 23.427 | O 33.257 | 0 43.086| 0 §2.916|1 2.745] 1 

3-932 | 0 13.761 | O 23.591 | O 33.420| O 43.250| 0 §3.080/1 2.909] 1 

4.096 | 0 13.925 | 0 23.755 | 0 33-584 | O 43.414] 0 53.243/1 3.073] 1 

4.259 | 0 14.089 | O 23.919 | O 33.748 | O 43.578} 0 53.407/1 3.2371 

4-423 | O 14.253 | O 24.082 | O 33.912 | 0 43.742/053.§71|1 3.401] 1 

4.587 | 0 14.417 | 0 24.246 | O 34.076 | 0 43.905 | 0 §3.735|1 3-564|1 

4-751 |O0 14.581 | O 24.410] O 34.240 | 0 44.069 | 0 53.899/1 3.728] 1 

4-915 | 14.744 | O 24.574 | O 34.403 | O 44.233 / 0 54.063/1 3.892/1 

5-079 | O 14.908 | O 24.738 | O 34.567 | 0 44.397 | O 54.226/1 4.056] 1 

5.242 |O 15.072 | O 24.902 | O 34.731 | 0 44.561 |0 54.390|/1 4.220/1 

5-406 | 0 15.236] 0 25.065 | O 34.895 | O 44.724] 0 54.554/1 4.384] 1 

5-570 | 0 15.400 | 0 25.229 | O 35.059 | O 44.888 /054.718/1 4.547/1 

5-734 | O 15.563 | O 25.393 | O 35.223 |045.052/054.882/1 4.711] 1 

5.898 | 0 15.727 | 0 25.557 | 0 35.386 | 0 45.216/0 55.046/1 4.87511 

6.062 |0 15.891 | O 25.721 | O 35.550| 0 45.380] 0 55.209|1 5.039] 1 

6.225 | 0 16.0§5 | 0 25.885 | O 35.714] 0 45.544|055.373/1 5.203] 1 

6.389 | 0 16.219 | 0 26.048 | 0 35.878 | 0 45.707 |0 55.537|1 5§.367|I 

6.553 | © 16.383 | 0 26.212 | 0 36.042] 0 45.871 |055.701|1 5.530] 1 

6.717 |0 16.546 | 0 26.376 | 0 36.206 | 0 46.035 | 0 §5.865|1 5.694|1 

6.881 | 0 16.710| 0 26.540] 0 36.369 | 0 46.199] 0 §6.028/1 5.858) 1 

7-045 |O 16.874 | 0 26.704 | O 36.533] O 46.363 |056.192|1 6.022/1 

7-208 | O 17.038 | O 26.867 | O 36.697 | 0 46.527 | 0 56.356/1 6.1861 

7-372 | 0 17.202 | 0 27.031 | O 36.861 | 0 46.690/ 0 56.520|1 6.350| 1 

7-536 | 0 17.366 | 0 27.195 | O 37.025 | 0 46.854) O 56.6841 1 6.513)| 1 

7-700 | 0 17.529 | O 27.359 | O 37.188 | 0 47.018 | 0 56.848|1 6.6771 

7-864 | 0 17.693 | 0 27.523 | O 37.352] 0 47.182/057.011/1 6.841]1 

8.027 | 0 17.857 | O 27.687 | O 37.516 | 0 47.346/057.175|1 7.005] 1 

8.191 | 0 18.021 | 0 27.850| 0 37.680] 0 47.510 | 0 57.339|1 7.169| 1 

8.355 | 0 18.185 | 0 28.014 | 0 37.844 | 0 47.673 10 57.503|1 7.33211 

8.519 | 0 18.349 | 0 28.178 | 0 38.008 | 0 47.837 | 0 57.667|1 7.496| 1 

8.683 | 0 18.512 | 0 28.342 | 0 38.171 | 0 48.001 | 0 57.8311 7.660/ 1 

8.847 | 0 18.676 | 0 28.506 | oO 38.335 | 0 48.165 |0 57.994|1 7.824|1 

9.010 | 0 18.840) 0 28.670 / 0 38.499 | 0 48.329 |0 58.158|1 7.988) 1 17. 

9.174 | 0 19.004 | O 28.833 | 0 38.663 | 0 48.492) 0 58.322/1 8.152/1 17. 

9.338 | 0 19.168 | 0 28.997 | 0 38.827 | 0 48.656 |0 58.486|1 8.315] 1 18. 

9.502 | O 19.331 | O 29.161 | 0 38.991 | O 48.820) 0 58.650)1 8.479|1 18. 

9-666 | 0 19.495 | O 29.325 | 0 39.154/| 0 48. 984 | 0 58. 814|;1 8.643/ 1 18.473 

of re ph 3h 4h | 5h 6h | 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 
TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 


20.275 
20.439 
20.602 
20.766 
20.930 


21.0904 
21.258 


21.422 
21.585 
21.749 
21.913 
22.077 
22.241 
22.404 
22.568 
22.732 
22.896 
23.060 
23.224 
23.387 
23.551 
23-715 
23.879 
24.043 
24.207 
24.370 
24-534 
24.698 
24.862 
25.026 
25.190 
25-353 
25.517 
25.681 
25.845 
26.009 
26.172 
26.336 
26.500 
26.664 


26.828 
26.992 
27.155 
27.319 
27.483 
27.647 
27.811 
27-975 
28.138 
I 28.302 


poe ee ee ee ee = ms ot mt tO tt oot ad edad -| 


Lan! 


tt ltt 


Lf AS |, FR | eS fanaa 
Seanad nee 


m 8s 

I 28.466 
1 28.630 
I 28.794 
I 28.958 
I 29.121 
I 29.285 
I 29.449 
I 29.613 
I 29.777 
I 29.940 
I 30.104 
I 30.268 
1 30.432 
I 30.596 
I 30.760 
I 30.923 
I 31.087 
I 31.251 
I 31.415 
I 31.579 
I 31.743 
I 31.906 
I 32.070 
I 32.234 
1 32.398 
I 32.562 
I 32.726 
1 32.889 
I 33-053 
I 33.217 


I 33.381 
I 33-545 
I 33.708 
¥ 33.872 
I 34.036 
I 34.200 
I 34.364 
I 34.528 
1 34.691 
1 34.855 
I 35.019 
I 35.183 
I 35-347 
I 35.511 
I 35-674 
I 35.838 
I 36.002 
I 36.166 
I 36.330 
I 36.493 
I 36.657 
1 36.821 
I 36.985 
I 37-149 
I 37-313 
I 37-476 
I 37.640 
I 37.804 
I 37.968 
I 38.132 


m s 
I 38.296 
I 38.459 
I 38.623 
1 38.787 
I 38.951 
I 39.115 
I 39-279 
I 39.442 
I 39.606 
I 39-779 
I 39-934 
I 40.098 
I 40.261 
1 40.425 
I 40.589 
1 46.753 
I 40.917 
I 41.081 
I 41.244 
I 41.408 
I 41.572 
I 41.736 
I 41.900 
I 42.064 
I 42.227 


I 42 391 
I 42.555 
I 42.719 
1 42.883 
I 43.047 
I 43.210 
I 43.374 
I 43.538 
I 43.702 
I 43.866 
I 44.029 
I 44.193 
I 44.357 
1 44.52! 
I 44.685 
I 44.849 
I 45.012 
I 45.176 
I 45-340 
I 45-504 
I 45.668 
I 45.832 
1 45-995 
I 46.159 
1 46.323 
1 46.487 
1 46.651 
1 46.815 
I 46.978 
I 47.142 
I 47.306 
I 47-470 
I 47.634 
147-797 
I 47.961 


10° 


I 50.419 
I 50.583 
1 50.746 
I 50.910 
I 51.074 
I 51.238 
I 51.402 
I 51.565 
I 51.729 
I 51.893 
I 52.057 
I 52.221 
I 52.385 
I 52.548 
I 52.712 
I 52.876 


I 53.040 
I 53.204 
I 53-368 
1 3-531 
I 53-695 
I 53-859 
I 54.023 
I 54.187 
I $4-351 
154-514 
I 54.678 
I 54.842 
I 55.006 
I 55.170 
I 55-333 
I 5-497 
I 55-661 
I 55.825 
I 55-989 
I 56.153 
1 56.316 
1 56.480 
1 56.644 
1 56.808 
I 56.972 
I 57.136 
I §$7-299 
I 57.463 
¥ 57-627 
157-79! 


m 86 

I 57-955 
1 58.119 
1 58.282 
I 58.446 
I 58.610 
1 58.774 
I §8.938 
I §9.101 
I 59.265 
I 59-429 
I 59-593 
I 59-757 
I 59.921 
0.084 
0.248 


0.412 
0.576 
0.740 
0.904 
1.067 
1.231 
1.395 
1.559 
1.723 
1.887 
2.050 
2.214 
2.378 
2.542 
2.706 
2.869 
3-933 
3-197 
3.361 
3-525 
3.689 
3.852 
4.016 
4.180 
4-344 
4.508 
4.672 
4.835 
4-999 
5.163 
5-327 
5-491 
5-055 
5.818 
5-982 
6.146 
6.310 
6.474 
6.637 
6.801 
6.965 
7.129 
7-293 


7-457 
7.620 


RDNNNN NNNNHNKH NNNHNKNDN NNNKHNKN NNNDKD NHN NHKH HNHNN NNN HH HH HN DH' NHN WD 
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2 16.795 


2 16.959 
217.122 


2 17.286 
2 17.450 


8 
17.614 
17-778 
17.941 
18.105 
18.269 


18.433 
18.597 
18.761 
18.924 
19.088 
19.252 
19.416 
19.580 
19.744 
19.907 
2 20.071 
2 20.235 
2 20.399 
2 20.563 
2 20.727 


2 20.890 
2 21.054 
2 21.218 
2 21.382 
2 21.546 


2 21.709 
2 21.873 


2 22.037 
2 22.201 


NNN NH NAN WN WN WP NNNNN GH 


5 | 2 22.365 


2 22.529 
2 22.692 
2 22.856 
2 23.020 
2 23.184 
2 23.348 
2 23.512 
2 23.675 
2 23.839 
2 24.003 
2 24.167 
2 24.331 
2 24.495 
2 24.658 
2 24.822 
2 24.986 
2 25.150 
2 25.314 
2 25-477 
2 25.641 
2 25.805 
2 25.969 
2 26.133 
2 26.297 
2 26.460 


2 26.624 
2 26.788 
2 26.952 
2 27.116 
2 27.280 


687 








688 
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TABLE II.—SIDEREAL INTO MEAN SOLAR TIME. 
TO BE SUBTRACTED FROM A SIDEREAL TIME INTERVAL. 


16° 


m 8 

2 37-273 
2 37-437 
2 37.601 
2 37-764 
2 37.928 
2 38.092 
2 38.256 
2 38.420 
2 38.584 
2 38.747 
2 38.911 
2 39-975 
2 39-239 


1 2 39.403 


2 39.566 
2 39-730 
2 39.894 
2 40.058 
2 40.222 
2 40.386 


2 40.549 
2 40.713 
2 40.877 
2 41.041 
2 41.205 


2 41.369 
2 41.532 
2 41.696 
2 41.860 
2 42.024 
2 42.188 
2 42.352 
2 42.515 
2 42.679 
2 42.843 
2 43-007 
2 43-171 
2 43-334 
2 43.498 
2 43.662 
2 43.826 
2 43-990 
2 44.154 
2 44.317 
2 44.481 
2 44.645 
2 44.809 
2 44.973 
2 45-137 
2 45.300 
2 45.464 
2 45.628 
2 45-792 
2 45.956 
2 46.120 
2 46.283 
2 40.447 
2 46.611 
2 46.775 
2 46.939 


162 


17" 


m s 

2 47.102 
2 47.266 
2 47-430 
2 47-594 
2 47-758 
2 47.922 
2 48.085 
2 48.249 
2 48.413 
2 48.577 
2 48.741 
2 48.905 
2 49.068 
2 49.232 
2 49.396 
2 49.560 
2 49.724 
2 49.888 
2 50.051 
2 50.215 


2 590.379 
2 59.543 
2 50.707 
2 50.870 
2 51.034 
2 51.198 
2 51.362 
2 51.526 
2 51.690 
2 51.853 
2 52.017 
2 52.181 
2 52.345 
2 52.509 
2 52.673 
2 52.836 
2 53.000 
2 53.164 
2 53-328 
2 53-492 
2 53-656 
2 53-819 
2 53-983 
2 54-147 
2 54.311 
2 54-475 
2 54.638 
2 54.802 
2 54.966 
2 §5.130 
2 55-294 
2 55-458 
2 55.621 
2 55-785 
2 55-949 
2 §6.113 
2 56.277 
2 56.441 
2 56.604 
2 56.768 
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m 6 

2 56.932 
2 57.096 
2 57.260 
257-424 
2 57.587 
257-751 
257-915 
2 58.079 


2 58.243 
2 58.406 


2 §8.570 
2 58.734 
2 58.898 
2 59.062 
2 59.226 


2 59.389 
2 59-553 
259-717 
2 59.881 
3 0.045 


0.209 
0.372 
0.536 
0.700 
0.864 
1.028 
1.192 
1.355 
1.519 
1.683 


1.847 
2.011 
2.174 
2.338 
2.502 
2.666 
2.830 
2.994 
3-157 
3.321 


3-485 
3-549 
3.813 
3-977 


4-304 
4.468 
4.632 
4.796 
4.960 
5.123 
§.287 
5-451 
5.615 
5:779 
5-942 
6.106 
6.270 
6.434 
6.598 


WHWAaWW GDdW&&wW WHWQW ANOdW WaAW&wWW AWWWH AGWaAWW GW GG Ww 


h 


1g 


$ 
6.762 
6.925 
7.089 
7-253 
7-417 
7.581 
7-745 
7-908 
8.072 
8.236 


8.400 
8.564 
8.728 
8.891 


9.219 
9.383 
9-547 
9.710 
9.874 
3 10.038 
3 10.202 
3 10.366 
3 10.530 
3 10.693 
3 10.857 
3 11.021 
3 11.185 
3 11.349 
3 11.513 
3 11.676 
3 11.840 
3 12.004 
3 12.168 
3 12.332 


3 12.496 
3:12.659 
3 12.823 
3 12.987 
313.151 


3 13-315 
3 13-478 
3 13.642 
3 13.806 


HAWWW WWW QAWaG® G&wWWwW B 


4.140 | 3 13.970 


3 14.134 
3 14.298 
3 14.461 
3 14.625 
3 14.789 


3 14-953 
315.117 
315.281 
3 15-444 
3 15.608 


315-772 
3 15.936 
3 16.100 
3 16.264 


3 16.427 


9:955 


20° 
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mi 3 m + | 
3 16.591 | 3 26.421 
3 16.755 | 3 26.585 


3 16.919 
3 17.083 
317.246 
317.410 
3 17-574 
3 17.738 
3 17.902 
3 18.066 
3 18.229 


3 18.393 
3 18.557 
3 18.721 
3 18.885 


3 19.049 
3 19.212 
3 19.376 
3 19.540 
3 19.704 
3 19.868 
3 20.032 
3 20.195 
3 20.359 
3 20.523 
3 20.687 
3 20.851 
3 21.014 
3 21.178 
3 21.342 
3 21.506 


3 26.748 
3 26.912 
3 27.076 
3 27.240 
3 27-404 
3 27.568 
3 27-731 
3 27.895 
3 28.059 
3 28.223 
3 28.387 
3 28.550 
328.714 
3 28.878 
3 29.042 
3 29.206 
3 29.370 
3 29-533 
3 29.697 
3 29.861 
3 30.025 
3 30.189 
3 30.353 
3 30.516 
3 30.680 


3 30.844 
3 31.008 


3 31.172 
3 31.336 


3 21.670| 3 31.499 


3 21.834 


3 21.997 
3 22.161 


3 22.325 
3 22.489 
3 22.653 
3 22.817 


3 31.663 
3 31.827 
3 31.991 
3 32-155 
3 32.318 
3 32.482 
3 32.646 





3 38.708 
3 38.871 
3 39-035 
3 39-199 
3 39-363 
3 39-527 
3 39.691 
3 39-854 
3 40.018 
3 40.182 


3 40.346 
3 40.510 


3 41.001 


3 41.165 
3 41.329 
3 41.493 


3 41.657 
3 41.820 


3 41.984 
3 42.148 
3 42.312 
3 42.476 


3 22.980 | 3 32.810/ 3 42.639 


3 23.144 
3 23.308 
3 23-472 
3 23.636 
3 23.800 


3 23.963 
3 24.127 
3 24.291 
3 24.455 
3 24.619 
3 24.782 
3 24.946 
3 25.110 
3 25-274 
3 25.438 
3 25.602 
3 25-765 
3 25-929 
3 26.093 


3 32-974 
3 33-138 


WAAR WWWWH WWWWW WW 
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3 35-923 


3 26.257 | 3 36.086 


[Eph 13] 


3 42.803 
3 42.967 
3 43-131 
3 43-295 
3 43-459 


3 43.622 
3 43-786 


8.210 
8.373 


8.865 


hh PHD HHRAD 
© © 00 0 
i “J 
DBRS 
WON - 


3 3-452 
3 53-616 


3 43-950| 3 53-780 


344.114 
3 44.278 
3 44-442 
3 44.605 
3 44-769 


3 53-943 
3 54-107 


8 
oO 
I 
2 
3 
4 
5 
6 
7 
8 
9 


TABLE JIII.—MEAN SOLAR INTO SIDEREAL TIME. 689 
TO BE ADDED TO A MEAN TIME INTERVAL. 


h h h h h h h 
Sor.} Oo | I 2 3 4° | 5 6 7° | seconds. 

mim s m 8 m 8 m 8 m $s m 8 m 46 m s 8 8 

© | O 0.000 /0 9.856/0 19.713 | 0 29.569 | O 39.426 | 0 49.282/059.139/1 8.995] © | 0.000 
2} O 0.164 | 0 10.021 | O 19.877 | 0 29.734 | O 39.590] O 49.447 | O 59.303] 1 9.160] I | 0.003 
2 10 0.329 | 0 10.185 | 0 20.041 | 0 29.898 | O 39.754 | O 49.611 |0 59.467] 1 9.3247 2 | 0.005 
3 | O 0.493 | O 10.349 | O 20.206 | 0 30.062 | O 39.919 | O 49.775 | O §9.632/1 9.488] 3 | 0.008 
4 | O 0.657 | O 10.514] 0 20.370 | O 30.227 | O 40.083 | O 49.939 |0 59.796; 1 9.6521 4 | O.or1 
§ 10 0.821 | 0 10.678 | 0 20.534 | O 30.391 | O 40.247 | 0 50.1040 59.960/1 9.817] 5 | 0.014 
6 | oO 0.986 | O 10.842 | O 20.699 | O 30.555 | O 40.412 /0 50.268 |1 0.124]/1 9.981 6 | 0.016 
7 [0 1.150 |0 11.006 | 0 20.863 | 0 30.719 | O 40.576 | O 50.432} 1 0.289(1 10.1458 7 | 0.019 
8 [Oo 1.3834 |O I1.171 | 0 21.027 | 0 30.884 | 0 40.740] 0 50.597/1 0.453/1 10.310} 8 | 0.022 
9 | O 1.478 | 0 11.335 |O 21.191 | O 31.048 | O 40.904] 0 50.761| 1 0.617} 1 10.4744 9 | 0.025 
10 JO 1.643 | O 11.499 | O 21.356/ 0 31.212] 0 41.069 |0 50.925/1 0.782/]1 10.6384 10 | 0.027 
11 Jo 1.807 | 0 11.663 | 0 21.520/ 0 31.376/ 0 41.233 |O0 §1.089/1 0.946] 1 10.802] rr | 0.030 
12 JO 1.971 |0 11.828 | 0 21.684 | O 31.541 | 0 41.397 |0 51.254|1 1.110] 1 10.967] 12 | 0.033 
13 | O 2.136 [0 11.992 | 0 21.849 | 0 31.705 | 0 41.561 /0 51.418] 1 1.274] 1 11.131} 13 | 0.036 
14 ] O 2.300 |0 12.156| 0 22.013 | O 31.869 | 0 41.726/0 §1.582/1 1.439|1 11.295] 14 | 0.038 
1§ 10 2.464 |O 12.321 | 0 22.177 | O 32.034| 0 41.890/0 §1.746|1 1.603] 1 11.4599 15 | 0.041 
16 JO 2.628 | 0 12.485 | O 22.341 | O 32.198 /0 42.054/O 51.911|1 1.767/1 11.624] 16 | 0.044 
17 | O 2.793 | O 12.649 | 0 22.506] 0 32.362 | 0 42.219/0§2.075/1 1.932} 1 11.788} 17 | 0.047 
18 | O 2.957 |O 12.813 | O 22.670| 0 32.526 | O 42.383 | O 52.239|/1 2.096|/1 11.952] 18 | 0.049 
19 J O 3.121 | 0 12.978 | O 22.834 | O 32.691 | O 42.547 | 0 52.404|1 2.260|1 12.117 19 | 0.052 
20 JO 3.285 | O 13.142 |0 22.998 | O 32.855 | 0 42.711 | 0 52.568 | 1 2.424|1 12.281] 20 | 0.055 
21 | O 3.450 | O 13.306 | O 23.163 | O 33.019 | O 42.876 | O 52.732/1 2.589|/1 12.445) 21 | 0.057 
22 J O 3.614 | O 13.471 | O 23.327 | O 33.183 | O 43.040| O 52.896/1 2.753|1 12.609] 22 | 0.060 
23 | O 3.778 {0 13.635 | 0 23.491 | O 33.348 | O 43.204|0 53.061/ I 2.917|1 12.774 23 | 0.063 
24 10 3.943 | O 13.799 | O 23.656 | O 33.512 | O 43.368 | O 53.225] 1 3.081] 1 12.938] 24 | 0.066 
25 | O 4.107 | O 13.963 | 0 23.820] 0 33.676] 0 43.533] 0 53.389|1 3.246] 1 13.102) 25 | 0.068 
26 | O 4.271 |O 14.128 | 0 23.984] O 23.841 | O 43.697 | 0 §3.554| I 3.410] I 13.266] 26 | 0.071 
27 1.0 4.435 | 0 14.292 | 0 24.148 | O 34.005 | O 43.861 | 0 53.718/1 3.574| 1 13.431] 27 | 0.074 
28 | O 4.600 | O 14.456 | 0 24.313 | O 34.169 | O 44.026] O 53.882/1 3.739] 1 13.5954 28 | 0.077 
29 JO 4.764 | O 14.620 | 0 24.477 | O 34.333 | 0 44.190] O 54.046/1 3.903} 1 13.759} 29 | 0.079 
30 [0 4.928 | 0 14.785 | 0 24.641 | 0 34.498 | O 44.354/054.211|/1 4.067] 1 13.924] 30 | 0.082 
31 [1 O 5.093 | O 14.949 | O 24.805 | O 34.662 | 0 44.518 | 0 54.375/1 4.231| 1 14.088) 31 | 0.085 
32 JO 5.257 |O 15.113 | 0 24.970| O 34.826 | O 44.683 |054.539/1 4.396] 1 14.252] 32 | 0.088 
33 | O 5.421 | 0 15.278 | O 25.134 | O 34.990 | O 44.847 | 0 54.703|1 4.560] I 14.416 33 | 0.090 
34 10 5.585 |0 15.442 |0 25.298 | 0 35.155 |0 45.011 10 54.868/1 4.724| 1 14.581] 34 | 0.093 
35 | © 5.750 | O 15.606 | 0 25.463 | 0 35.319 |0 45.176 | 0 55.032|1 4.888|1 14.7458 35 | 0.096 
36 | O 5.914 | 0 15.770] O 25.627 | O 35.483 | O 45.340|0 55.196|1 5.053] 1 14.909] 36 | 0.099 
37 | O 6.078 | 0 15.935 | O 25.791 | O 35.648 | 0 45.504.|0 55.361 /1 5.217] 1 15.073] 37 | O.101 
38 | O 6.242 | 0 16.099 | O 25.955 | O 35.812 | 0 45.668 /055.525/1 5§.381| 1 15.2388 38 | 0.104 
39 | O 6.407 | 0 16.263 | O 26.120/ 0 35.976 | O 45.833 |0 55.689] 1 5.546| 1 15.402 39 | 0.107 
40 [Oo 6.571 |0 16.427 /O 26.284 | O 36.140] 0 45.997 |0 55.853] 1 5.710| 1 15.566 40 | 0.110 
41 | 0 6.735 | 0 16.592 | 0 26.448 | O 36.305 | 0 46.161/056.018| 1 5.874/1 15.731] 41 | 0.112 
42 | O 6.900 | 0 16.756 | 0 26.612 | 0 36.469 | 0 46.325 |0 56.182/1 6.038) 1 15.895] 42 | 0.115 
43 10 7.064 | 0 16.920| 0 26.777 | 0 36.633 | 0 46.490] O 56.346/1 6.203| 1 16.059] 43 | 0.118 
44 | 0 7.228 |0 17.085 | 0 26.941 | O 36.798 | 0 46.6540 56.510; 1 6.367] 1 16.2238 44 | 0.120 
45 1° 7.392 |O 17.249 | O 27.105 | O 36.962 | 0 46.818 |0 56.675 |/1 6.531] 1 16.388f 45 | 0.123 
46 | O 7.557 |O 17.413 | O 27.270] O 37.126 | 0 46.983 | 0 56.839} 1 6.695| 1 16.5521 46 | 0.126 
47 | O 7.721 |0 17.577 | O 27.434] O 37.290| O 47.147 |0 57.003|1r 6.860] 1 16.7169 47 | 0.129 
48 Jo 7.885 | 0 17.742 | 0 27.598 | O 37.455 |0 47.311 |0 57.168/1 7.024] 1 16.881] 48 | 0.131 
49 | O 8.049 |0 17.906 | 0 27.762 | 0 37.619 | O 47.475 |0 57.332|1 7.188]1 17.0458 49 | 0.134 
50 | O 8.214 | 0 18.070 | 0 27.927 | 0 37.783 | 0 47.640| 0 57.496|1 7.353|1 17.209] 50 | 0.137 
51 | O 8.378 | O 18.234 | 0 28.091 | O 37.947 | 0 47.804|057.660|/1 7.517] 1 17.3738 51 | 0.140 
52 | O 8.542 | 0 18.399, O 28.255 | O 38.112 |0 47.968 |0 57.825,1 7.681) 1 17.5389 52 | 0.142 
53 | O 8.707 | 0 18.563 | 0 28.420/ 0 38.276 | 0 48.132|057.989|1 7.845) 117.702] 53 |] 0.145 
54 | 0 8.871 | 0 18.727 | 0 28.584 | 0 38.440/ 0 48.297 | 0 58.153, 1 8.010| 1 17.866] 54 | 0.148 
55 10 9.035 | 0 18.892 | 0 28.748 | 0 38.605 | 0 48.461 | 0 58.317/1 8.174) 1 18.030] 55 | 0.151 
56 FO 9.199 | 0 19.056 | 0 28.912 | 0 38.769 | O 48.625 |0 58.482} 1 8.338) 1 18.195] 56 |} 0.153 
57 | O 9.364 | O 19.220| O 29.077 | O 38.933 | 0 48.790 | 0 58.646, 1r 8.502) 1 18.3599 57 | 0.156 
58 FO 9.528 | 0 19.384 | O 29.241 | 0 39.097 | O 48.954 /0 58.810) 1 8.667; 1 18.523] 58 | 0.159 
59 | O 9.692 | 0 19.549 | O 29.405 | O 39.262 | 0 49.118 |0 58.975 |1 8.831] 1 18.6889 59 | 0.162 

h h h h h h a For 
Soar! OF | 2 3 4 5 6 7° V seconds. 
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TABLE III.—MEAN SOLAR INTO SIDEREAL TIME. 
TO BE ADDED TO A MEAN TIME INTERVAL. 


8 
18.852 
19.016 
19.180 
19-345 
19.509 
19.673 
19.837 
20.002 
20.166 
20.330 


20.495 
20.659 


20.823 
20.987 
21.152 


21.316 
21.480 
21.644 
21.809 
21.973 
22.137 
22.302 
22.466 
22.630 


22.794 


22.959 
23.123 
23.287 
23.451 
23.616 
23.780 
23-944 
24.109 
24.273 
24.437 
24.601 
24.766 
24.930 
25-094 
25-259 
25.423 
25.587 
25.751 
25.916 
26.080 
I 26.244 
I 26.408 
I 26.573 
1 26.737 
I 26.901 
1 27.066 
I 27.230 
I 27.394 
I 27.558 
I 27.723 
I 27.887 
I 28.051 
I 28.215 
I 28.380 
I 28.544 


a I ee oo ee oe co ee oe oo tt tt 


m 8s 

I 28.708 
I 28.873 
I 29.037 
I 29.201 
I 29.365 
I 29.530 
I 29.694 
1 29.858 
I 30.022 
I 30.187 


I 30.351 
I 30.515 
I 30.680 
I 30.844 
I 31.008 
I 31.172 
I 31.337 
I 31.501 
I 31.665 
I 31.829 


I 31.994 
I 32.158 
I 32.322 
I 32.487 
I 32.651 
I 32.815 
I 32.979 
I 33.144 
I 33.308 
I 33-472 
I 33.637 
I 33.801 
I 33.965 
I 34.129 
I 34-294 
I 34.458 
I 34.622 
I 34.786 
I 34-951 
I 35.115 


I 35.279 
1 35-444 
I 35.608 
I 35-772 
I 35-936 
1 36.101 
1 36.265 
I 36.429 
1 36.593 
1 36.758 
I 36.922 
I 37.086 
1 37.251 
I 37-415 
¥ 37-579 
I 37-743 
I 37.908 
I 38.072 
1 38.236 
1 38.400 


I 40.207 
I 40.372 
I 40.536 
I 40.700 
1 40.865 
I 41.029 
I 41.193 
I 41.357 
I 41.522 
I 41.686 
I 41.850 
I 42.015 
I 42.179 
I 42.343 
I 42.507 
I 42.672 
I 42.836 
I 43.000 
I 43.164 
I 43-329 
I 43-493 
I 43-657 
I 43.822 
I 43.986 
I 44.150 
I 44.314 
I 44-479 
1 44.643 
I 44.807 
I 44.971 
I 45.136 
I 45.300 
I 45.464 
1 45.629 
1 45-793 
I 45-957 
1 46.121 
1 46.286 
1 46.450 
1 46.614 
1 46.778 
I 46.943 
I 47.107 
147.271 
I 47.436 
I 47.600 
1 47.764 
I 47.928 
1 48.093 
1 48.257 


I 49.243 
I 49.407 
1 49-57! 
T 49-735 
I 49.900 
I 50.064 
I 50.228 
1 56.393 
I §90.557 
I 50.721 
I 50.885 
I 51.050 
I 51.214 
I 51.378 
Z 51.542 
I §1.707 
1 51.871 
I 52.035 
I 52.200 
I §2.364 
I 52.528 
I 52.692 
I 52.857 
I 53-021 
I 53.185 


I 53-349 
153-514 
I 53-678 
I 53-842 
I §4.007 
I 54.171 
TE $4-335 
I 54-499 
1 54.664 
I 54.828 


I 54-992 
I 55.156 
I 55-321 
I 55-485 
1 55-649 
I 55.814 
I 55-978 
I 56.142 
1 56.306 
I 56.471 
I 56.635 
1 56.799 
1 56.964 
1 57.128 
I §7.292 
I 57-456 
I 57-621 
1 57.785 
157-949 
I 58.113 


m 8 

I 58.278 
I 58.442 
1 58.606 
I 58.771 
I 58.935 
I 59-099 
I 59.263 
I 59.428 
I 59-592 
I 59-756 
¥ 59.920 
0.085 
0.249 
0.413 
0.578 
0.742 
0.906 
1.070 
1.235 
1.399 
1.563 
1.727 
1.892 
2.056 
2.220 


2.385 
2.549 
2.713 
2.877 
3.042 
3.206 
3-379 
3-534 
3-699 
3.863 


4.027 
4.192 
4-356 
4.520 
4.684 
4.849 
5-013 
5-177 
5-342 
5.506 
5-670 
5.834 
5-999 
6.163 
6.327 
6.491 
6.656 


6.984 
7-149 
7-313 
7-477 
7.641 


NNNHNND NNN NH NHNNNNKNKD NWN NNNHN NNNNND NNHNNDHD HNNNNND NNNNH NNNWKHN HNN WD 


6.820 | 


8.463 
8.627 
8.791 
8.956 
9.120 
9.284 
9.448 
9.613 
9-777 
9-941 
10.105 
10.270 
10.434 
10.598 
10.763 
10.927 
11.091 
11.255 
11.420 
11.584 
11.748 
I1.g12 
12.077 


12.241 
12.405 
12.570 
12.734 
12.898 
13.062 
13.227 
13.391 
13-555 


13.884 
14.048 
14.212 
14.377 
14.541 
14.705 
14.869 
15-034 
15.198 
15.362 


15-527 
15.691 
15.855 
16.019 
16.184 


16.348 
16.512 
16.676 
16.841 
17.005 


17.169 
17-334 
2 17.498 
2 17.662 
2 17.826 
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m 8 

2 17.991 
2 18.155 
2 18.319 
2 18.483 
2 18.648 


2 18.812 
2 18.976 
219.141 
2 19.305 
2 19.469 
2 19.633 
2 19.798 
2 19.962 
2 20.126 
2 20.290 


2 20.455 
2 20.619 


2 20.783 
2 20.948 
2 21.112 


2 21.276 
2 21.440 
2 21.605 
2 21.769 
2 21.933 
2 22.098 
2 22.262 
2 22.426 
2 22.590 
2 22.755 
2 22.919 
2 23.083 
2 23.247 
2 23.412 


13.720] 2 23.576 


2 23.740 
2 23.905 
2 24.069 
2 24.233 
2 24.397 
2 24.562 
2 24.726 
2 24.890 
2 25.054 
2 25.219 


2 25.383 
2 25-547 
2 25.712 
2 25.876 
2 26.040 


2 26.204 


2 26.369 


2 26.533 
2 26.697 
2 26.861 
2 27.026 
2 27.190 
2 27-354 
2 27.519 
2 27.683 


m 6 (6S 

2 27.847 
2 28.011 
2 28.176 
2 28.340 
2 28.504 
2 28.668 
2 28.833 
2 28.997 
2 29.161 
2 29.326 
2 29.490 
2 29.654 
2 29.818 
2 29.983 
2 30.147 
2 30.311 


2 30.476 


2 30.640 
2 30.804 
2 30.968 
2 31.133 
2 31.297 
2 31.461 
2 31.625 
2 31.790 
2 31-954 
2 32.218 


2 32.283 ' 


2 32.447 
2 32.611 


2 32-775 
2 32.940 
2 33-104 
2 33.268 
2 33-432 
2 33-597 
2 33.761 
2 33-925 
2 34.090 
2 34-254 
2 34.418 
2 34.582 
2 34-747 
2 34.911 
2 35-075 
2 35-239 
2 35-404 
2 35.568 
2 35-732 
2 35.897 
2 36.061 
2 36.225 
2 36.389 
2 36.554 
2 36.718 
2 36.882 
2 37-047 
2 37.211 
2 37-375 
2 37-539 


—e, ert fetter rf crn | re | eee | eee | 
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Seconds. 
8 $8 

© | 0.000 
I | 0.003 

2 { 0.005 
3 | 0.008 
4} O.Or! 
5 | 0.014 
6 | 0.016 
7 | O0.01g 
8 | 0.022 
9 | 0.025 
10 | 0.027 
Ir | 0.030 
I2 | 0.033 
13 | 0.036 
14 | 0.038 
15 ' 0.041 
16 | 0.044 
17 | 0.047 
18 | 0.049 
19 | 0.052 
20 | 0.055 
21 | 0.057 
22 | 0.060 
23 | 0.063 
24 | 0.066 
25 | 0.068 
26 | 0.071 
27 | 0.074 
28 | 0.077 
29 | 0.079 
30 | 0.082 
31 | 0.085 
32 | 0.088 
33 | 0.090 
34 | 0.093 
35 | 0.096 
36 | 0.099 
37 | O.101 
38 | 0.104 
39 | 0.107 
40 | O.110 
41 | 0.112 
42 | O.11§ 
43 | 0.138 
44 | 0.120 
45 : oO 23 
46 | 0.126 
47 | 0.129 
48 | 0.131 
49 | 0.134 
50 | 0.137 
51 | 0.140 
52 | 0.142 
53 | 0.145 
54 | 0.148 
55 | 0.15! 
56 | 0.153 
57 | 0.156 
58 | 0.159 
59 | 0.162 

For 


EF 
OW C3 Aw b&b mw OF EB 


TABLE ITI.—MEAN SOLAR INTO SIDEREAL TIME. 
TO BE ADDED TO A MEAN TIME INTERVAL. 


16> | 17" | 18* | xg" | 208 | ar® | 228 | 23% 

m 8s m 8s m =6€68 m $s m s m 8 m 8s m ~=38s 
2 37.704 | 2 47.560 | 2 57.417|3 7-273] 3 17-129 | 3 26.986 | 3 36.842 | 3 46.699 
2 37.868 | 2 47.724 | 2 57.581] 3 7-437) 3 17-294, 3 27.150| 3 37.007 | 3 46.863 
2 38.032 | 2 47.889 | 2 57.745 | 3 7-602) 3 17.458 | 3 27.315 | 3 37-171 | 3 47.027 
2 38.196 | 2 48.053 | 2 57.909| 3 7-766) 3 17.622 | 3 27.479] 3 37-335 | 3 47-192 
2 38.361 | 2 48.217 | 2 58.074) 3 7.930] 3 17.787 | 3 27.643 | 3 37-500 | 3 47.356 
2 38.525 | 2 48.381 | 2 58.238/3 8.094] 3 17.951 | 3 27.807 | 3 37-664 | 3 47.520 
2 38. 689 | 2 48. 546] 2 58.402|3 8.259] 3 18.115 | 3 27.972 | 3 37-828 | 3 47.685 
2 38.85412 48.710] 2 58.566|3 8.423| 3 18.279! 3 28.136 | 3 37-992 | 3 47-849 
2 39-018 | 2 48.874] 2 58.73113 8.587] 3 18.444 | 3 28.300] 3 38.757] 3 48.013 
2 39.182 | 2 49.039 2 58.895 |3 8.751] 3 18.608 | 3 28.464 | 3 38.321 | 3 48.177 
2 39.346 | 2 49.203 2 59.059/3 8.91613 18.772 | 3 28.629 3 38.485 | 3 48.342 
2 39-511 | 2 49.367 | 2 59.224| 3 9.080) 3 18.937 | 3 28.793 | 3 38.649 | 3 48.506 
2 39.675 | 2 49.531 | 2 59.38813 9.244] 3 19.101 | 3 28.957 | 3 38.814| 3 48.670 
2 39.839 | 2 49.696 | 2 59.552|3 9.409] 3 19.265 | 3 29.122 | 3 38.978 | 3 48.834 
2 40.003 | 2 49.860 | 2 59.716 3 9.573| 3 19.429 | 3 29.286 | 3 39.142 | 3 48.999 
2 40.168 | 2 50.024 / 2 59.881 | 3 9.737| 3 19-594] 3 29.450 | 3 39-307 | 3 49.163 
2 40.332 | 2 50.188/ 3 0.045/3 9.901] 3 19.758 | 3 29.614 | 3 39.471 | 3 49.327 
2 40.496 | 2 50.353] 3 0.209 | 3 10.066 | 3 19.922 | 3 29.779 | 3 39-635 | 3 49.492 
2 40.661 | 2 §0.517|3 0.373] 3 10.230| 3 20.086] 3 29.943] 3 39-799 | 3 49.656 
2 40.825 | 2 50.681 | 3 0.538] 3 10.394] 3 20.251 | 3 30.107 | 3 39.964 | 3 49.820 
2 40.989 | 2 50.846| 3 0.702 | 3 10.559 | 3 20.415 | 3 30.271 | 3 40.128 | 3 49.984 
2 41.153/ 2 51.010/3 0.866/ 3 10.723] 3 20.579] 3 30.436 | 3 40.292 | 3 50.149 
2 41.318 | 2 51.174]3 1.031] 3 10.887 | 3 20.744] 3 30.600] 3 40.456! 3 50.313 
2 41.482 | 2 51.338/3 1.195 | 3 11.051 | 3 20.908 | 3 30.764] 3 40.621 | 3 50.477 
2 41.646 | 2 51.50313 1.359] 3 11.216] 3 21.072 | 3 30.929 | 3 40.785 | 3 50.642 
2 41.810| 2 51.667/3 1.523] 3 11.380] 3 21.236 | 3 31.093 | 3 40.949 | 3 50.806 
2 41.975 | 2 51.831/3 1.688) 3 11.544| 3 21.401 | 3 31.257 | 3 41.114] 3 50.970 
2 42.139 | 2 51.995/3 1.852/ 3 11.708 | 3 21.565 | 3 31.421 | 3 41.278 | 3 51.134 
2 42.303 | 2 52.160/3 2.016} 3 11.873 | 3 21.729] 3 31.586 | 3 41.442] 3 51.299 
2 42.468 | 2 52.324 3 2.181 | 3 12.037 | 3 21.893 | 3 31.750| 3 41.606 | 3 51.463 
2 42.632 | 2 52.488] 3 2.345 | 3 12.201 | 3 22.058 | 3 31.914 | 3 41.771 | 3 51.627 
2 42.796 | 2 52.653|3 2.509] 3 12.366 | 3 22.222 | 3 32.078 | 3 41.935 | 3 51-791 
2 42.960 | 2 52.817|3 2.673 | 3 12.530| 3 22.386| 3 32.243 | 3 42.099] 3 51.956 
2 43.125 | 2 §2.981|/3 2.838] 3 12.694 | 3 22.551 | 3 32.407 | 3 42.264 | 3 52.120 
2 43.289 | 2 53.145 |3 3.002 | 3 12.858 | 3 22.715 | 3 32.571 | 3 42.428 | 3 52.284 
2 43-453 | 2 53-310|3 3.166} 3 13.023 | 3 22.879 | 3 32.736 | 3 42.592 | 3 52.449 
2 43-617 | 2 53.474/3 3-330 3 13-187 | 3 23.043 | 3 32.900 | 3 42.756 | 3 §2.613 
2 43-782 | 2 53-638/3 3-495] 3 13.351 | 3 23.208 | 3 33.064 | 3 42.921 | 3 52.777 
2 43.946 | 2 53-803/3 3-659] 3 13-515 | 3 23.372 | 3 33-228 | 3 43.085 | 3 52.941 
2 44.110| 2 53.967/3 3.823 | 3 13.680 | 3 23.536] 3 33-393 | 3 43-249 | 3 53.106 
2 44.275 | 2 54.131/3 3-988) 3 13.844 | 3 23.700/ 3 33-557 | 3 43-413 | 3 53.270 
2 44.439 | 2 54-295|3 4-152| 3 14.008 | 3 23.865 | 3 33-721 | 3 43-578 | 3 53-434 
2 44.603 | 2 54.460} 3 4.316| 3 14.173 | 3 24.029 | 3 33.886/ 3 43.742 | 3 53-598 
2 44.767 | 2 54.624/3 4.480] 3 14.337 | 3 24.193 | 3 34.050/ 3 43.906 | 3 53.763 
2 44.932 | 2 54.788/3 4.645 | 3 14.501 | 3 24.358] 3 34.214! 3 44-071 | 3 53-927 
2 45.096 | 2 54.952/3 4.809 | 3 14.665 | 3 24.522 | 3 34.378) 3 44.235 | 3 54.091 
2 45.260 | 2 55.117/3 4.973 | 3 14.830 | 3 24.686 | 3 34.543] 3 44-399] 3 54-256 
2 45.425 | 2 55.281} 3 5.137] 3 14.994 | 3 24.850/ 3 34.707 | 3 44.563 | 3 54.420 
2 45.589 | 2 55.44513 5-302] 3 15.1§8| 3 25.015 | 3 34.871 | 3 44.728 | 3 54.584 
2 4§-753|2 55-610/3 5-466/ 3 15.322 | 3 25.179 | 3 35-035 | 3 44-892 | 3 54.748 
2 45.917] 2 55-774/3 5-630] 3 15-487 | 3 25.343 | 3 35.200 | 3 45.056} 3 54.913 
2 46.082 | 2 55.938|3 5-795 |3 15-651 | 3 25-508 | 3 35.364 | 3 45.220) 3 55.077 
2 46.246 | 2 56.102;3 5.959| 3 15.815 3 25.672 | 3 35.528; 3 45.385 | 3 55-241 
2 46.410| 2 56.267| 3 6.123/ 3 15.980. 3 25.836 | 3 35.693 | 3 45-549 | 3 55-405 
2 46.574 | 2 56.431|3 6.287/ 3 16.144 3 26.000) 3 35.857 | 3 45-713 | 3 55-570 
2 46.739 | 2 56.595|3 6.452 | 3 16.308 3 26.165 | 3 36.021 3 45.878 | 3 55-734 
2 46.903 | 2 56.759|3 6.616) 3 16.472 3 26.329! 3 36.185 | 3 46.042 | 3 55.898 
2 47.067 | 2 §6.924| 3 6.780} 3 16.637 | 3 26.493 | 3 36.350| 3 46.206 | 3 56.063 
2 47.232| 2 57.088|3 6.944] 3 16.801 3 26. 657 | 3 36.514| 3 46.370! 3 56.227 
2 47.396 | 2 57.252) 3 7-109/3 16.965 | 3 26.822 | 3 36.678 | 3 46.535 | 3 56.391 
$$ | | | |  / — 

16" | 17 | 188 | rg® | 20% | a1" , 22% | 23" 
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0.011 


0.014 
0.016 
0.019 
0.022 
0.025 


0.027 
0.030 
0.033 
0.036 
0.038 
0.041 
0.044 
0.047 


0.049 
0.052 


0.055 


0.057 
0.060 


0.063 
0.066 


0.068 
0.071 
0.074 
0.077 
-0.079 
0.082 
0.085 
0.088 
0.090 
0.093 
0.096 
0.099 
O.101 


0.104 
0.107 
0.110 
O.112 
0.115 
0.118 
0.120 


0.123 
0.126 
0.129 
0.131 
0.134 


0.137 
0.140 
0.142 
0.145 
0.148 
O.151 
0.153 
0.156 
0.159 


59 | 0.162 


For 


Seconds, 


TABLE IV. 
AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1913. 


692 























= e 
r. < 
00 6 sn OmMv +n ODO +N OWN nN a 
tr] \o | E°SSrs Oeerts CeeBre CRB TS CQETN CARYN CADTN CRETN OROTH OMBTS COYOTE CRESTH O 
S|. awee mn CM = O Qa ASW orm mo WO WH m+ - mn nN 
“s q NN aN ann NN ot = ote = a) od tet = pe ie) ~~ 
| om | 
+o 
4 ~LOMIDON MOO ORMOHT OTOTO HH TIA MADE PHROR THO AAG HM AMO NM AADE MNO O 
oO SM >= © © 8© %0 _» “8 8 # 8 «© re on OO ma ar. wom, INO mm MMOS + MON AMRWH A Oa $tOONm ana na mR Onwn Oo 
al 9% CORR RESTS BAO TARR SOO SS CESES CUTEST CEAHS OARAN WMETOO AO 
b= ° 00000 8200 0 © OO OG Oh ot we mt mt emt mt mt mt ttt ttt tt tt lt ot ott OO OOOO OO OOO OO 
2 - 
+ ~~ DMMOD AADON AGMHOWH MONA NM HPN EE AAMOHDORATS BHOMDDWM OMMAD OOMEHM AHN MHE OOOO0 O 
°o —|  h6UOhHOMO HOHE NH AGS NO OMROM NH ONMHM NOMNRE ONO WH FANOHO FHH HH DWHEOWON DMAGCA +6 HOW O 
8 ay oO 10 ~ABSBSGe2 FES COOPERS RADDA GHODD DOOAMA HODAN. CO et mt om MM PFKPOON AAW we mw 
a ° 90000 O0O00 0 00 OC mm mt mt wt mt mt mt mt mt mt tm ttt tt ltt OOO OOO OO OOO OO CO 
~ |——- a 
¢ ,OMOTH DEATH DOAN MOOAMOANAT MH Tt TAMA QOBIO Hu rHM NDATO OTATDH OM|AMGN OC 
o UU CCR ee ke ee oe Sen SH UMS ALSO meade aéaacad na A ety my w CS masGna S a AAS 
we} Q OAS RR MOS CAB TOROS BARTS FRIES SAMIR THRs TOA Anne $PHOA Aan ° 
| ®°¢o0000 C2O000 600 OO wt mt mt mt me mt mt ttt ett ttt tt OQ OO CUMlCU OCMC CCC a a ao lo Ce 
= — 
bo ro) Ve) © 
£ 6 
al 
2 ° 
3 : 
eo fe) 
= 
3 ce) 
& ° 
“s Oo 
+ 
& ° 
= 
2 e] 
4 © 
B ° 
y 
s 9 
a re) 
fe | 
~ 
ro) e) 
~~ 
% Q 
x ° 5 
oe ° ° ° ° ° 
@ 
La] ; fs) n for) “ eo) nN fo) a +O 0 NWOT ON TOD ON POT CONTECH O 
Z|3 HON TSS OR TSS OA TSS CRIA CANS CA TSS OS TSS CN TSS CNR TSS CA ASS OR TAS CHR ISS 
ea 
te < a0 al “ sp) <+ wr) vo) ~ re ) fo, ° . . 
el/ x 


{Eph 13] 


693 


TABLE IV. 
AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1913. 
[For hour angles o* to 12" the star is west of north, and for hour angles 12" to 24" it is east of north.] 
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694 TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, 1913. 





Decl. +*] é MNgge oO’ 0’ 188° , ig o , o”’ ge ‘ ve ° a 1,| Variation for—_ 
Lat 88° 50’ 20 5 3 50’ 40/7/88° 50’ 50/1889 51’ 0’188° 51” 10 of Lat’ of8. 
° , e , on ° ? ve o tf oe ° , or ° ‘ ae ° ’ ve os oF 
5 Off 9 5640/1 9 45.911 9 35-911 9 25.9/1 9 15.8)/1 9 5.8] +0.11 }—r.00 
§ 20/1 9 58.2/:r 9 48.1] 1 9 38.1} 1 9 2800/1 9 180]1 9g 8.0 0.12 1.00 
5 40 |1 10 05/1 9 504/1 9 4004/1 9 304]/1 9 20.3/1 9 10.3 0.12 I.00 
6 of]: 10 3.0/1 9 §52.9/1 9 42.9/1 9 32.9]/1 9 22.88/31 9 12.8 0.13 1.00 
6 20 |1 10 5.7/1 9 §5-6/1 9 45.6;1 9 35-5/1 9 25.4/1 9 15.4 0.14 1.0} 
6 40 |r 10 85/1 9 5844/1 9 48.3/}1 9 38.3]1 9 28.2]/1 9g 18.1 | 0.14 |—1.01 
7 O|1t 10 11.4/1 10 1.3/1 9 §1.2/5 9 41.2}1 9 31.1] 1 9g 21.0 0.15 1.01 
7 20/1 10 14.5/1 10 4.4/1 9 54.3}1 9 44.2/1 9 34.11/21 9 24.1 0.15 1.01 
7 40 |1 10 17.7|1 10 7.6/1 9 57.5)! 9 47-4/1 9 37-3] 9 27.3 0.16 1.01 
8 o|1 10 21.15/13 10 110/110 09/1 9 508]1 9 40.7/1 9 30.6 0.17 1.0% 
8 20 | 1 10 24.6/1 10 14.6/1 10 4.4/1 9 54.3/1 9 44.2/1 9 34.1 | $0.18 |~—1.01 
8 40 |1 ro 28.3/1 10 18.2]/1 10 81/1 9 57.9/1 9 47-8] 1 9 37-7 0.19 1.01 
9 Of! 10 32.5 [1 10 22.0/1 10 1.9/1 10 1.7/1 9 51.6]1 9 41.5 0.20 1.01 
9 20 | 10 36.1 {1 10 260/110 15.8/1 10 5.7/1 9 55-S|1 9 45-4 0.20 1.01 
9 40 |1 10 40.2/1 10 30.1/1 10 199;1 10 9.8/1 9 59.611 9 49.5 0.21 1.01 
IO O|TF 10 44.5 |1 10 34.3] 1 10 24.2/1 10 14.0} 1 10 3.8/1 9 53.7 | +0.22 | —1.02 
10 20 |1 10 48.9] 1 10 38.7) 1 10 28.6)1 10 18.4/1 10 8.2/1 9g 58:1 0.23 1.02 
10 40 | 1 10 §3.5| 1 10 43.3|/1 10 33.1] 1 10 23.0/1 10 12.8|1 10 2.6 0.23 1.02 
Il Oj/|1 10 §8.2|1 10 48.0|1 10 37.8/1 10 27.7]/1 10 17.5|/1 10 7.3 0.24 1.02 
Ir 20/1 If 3.1] f 10 52.9] 1 10 42.7} 1 10 32.5 | 1 10 22.3 | 1 10 12.1 0.25 1.02 
Ir 40 J]I rr 8.2/1 10 §7.9]1 10 47.7|1 10 37.5 |1 10 27.3 | 1% 10 17.1 | $0.26 |—1.02 
12 O|;1 11 13.4/12 1% 3.9] 1 10 §2.9] 1 10 42.7] 1 10 32.5] I 10 22.3 0.26 | 1.02 
12 20 |r 15 18.7/1 12 85] 1 10 58.3) 1 10 48.0|/1 10 37.8] 1 10 27.6 0.27 1.02 
12 40 |I IY 24.3/ 8 11 14.0/1 Ir 3.8/1 10 §3.5| 1 10 43.2] I 10 33.0 0.28 1.03 
13 O|[1 1x 2300/1 If 19.7} 1 IF 9.4|]1 10 59.2]1 10 49.0|1 10 38.7 0.29 1.03 
13 20 |r 11 35.8; 2 1% 25.5 | 2 11 15.22/12 11 §.0]1 10 54.7] 1 10 44.4 | +0.30 |—1.03 
13 40 | 1 1x 4r.8]/ 1 Il 31.5] 1 1 21.2]} 1 1k 109]1 11 OG] 1 10 50.4 0.31 1.03 
14 Of: 31 48.0/1 If 37.7/ 1 11 27.46/13 11 17.0]/1 11 6.7 ]1 10 56.5 0.31 1.03 
14 20 [I Il 54.3|/1 IF 44.0|1 11 33.7] 1 11 23.3)1 13 13.0] 3 11 2.7 0.32 1.03 
14 40 |1 12 O8/ 1 11 50.5 |1 11 40.4] 1 11 29.8] 11 19.4/1 IT QI 0.33 | 1.03 
1§ Of]1 12 7.6| 1 11 57.5 | 1 11 $6.7) 1 1% 36.4]1 rr 260/13 11 15.7 | +0.34 |—1.04 
1I§ 20 | 1 12 14.3/1 12 3.9/1 IF 53-5 |1 11 43.2] 1 12 32.8] 1 IF 22.5, 0.34] £4.04 
1§ 40 | 1 12 21.3] 1 12 109/112 0.5 | 1 11 50.3 |1 11 39.711 Ir 29.4! 0.35 ¥.04 
16 Of 1 12 285/112 180)1 12 7.6/2 11 57.2) 1 11 46.8] 1 11 36.5 0.36 | 1.04 
16 20 | 1 42 35.8|1 12 25.4) 14 12 14.9/1 12 4.5] 2 11 54.1 {1 FI 43-7 0.37 1.04 
16 40 | 1 12 43.3|1 12 32.9|1 12 22.4]1 12 12.00/14 12 21.5 [2 14 51.1 | +0.38 |—1.04 
17 Oj} 1 12 51.0] 1 12 40.5 |r 12 30.1 | 1 12 19.6] 1 12 9.2/2 11 58.7 0.39 | 1.05 
17 20 | 1 12 58.9] 1 12 48.4]1 12 37.9] 1 12 27.4/1 12 169]/1 12 6.5 0.40 | 1.05 
17 40 [1 13° 69/1 12 56.4/1 12 45.9] 1 12 35.4] 1 12 24.9|1 12 14.4 0.40 | 1.05 
1% O [1 13 15.1 /1 130 4.6/1 12 54.1] 1 12 43.6] 1 12 33.1 | 1 12 22.6 0.41 1.05 
18 20 |} 1 13 23.§/ 1 13 13-.0}1 13 2.5] 1 12 §1.9/1 12 41.4] 1 12 30.9 | +0.42 |—1.05 
18 40 | 13 32.1] 1% 13 21.6] 1 13 110/113 0.5 | 1 12 50.0|/1 12 39.4 0.43 1.06 
19 O|]1: 13 40.9] 1 13 30.3/1 13 19.7/1 13° 9.2]1 12 58.6]1 12 48.0 0.44 1.06 
IQ 20 |r 13 49.9/1 13 39.2]1 13 28.6/1 13 18.0]1 13 7.4/1 12 56.8 0.45 1.06 
19 40 | 1 13 59.0|1 13 48.3] 1 13 37-7|/2 13 27-1] 1 13 1645/1 13 5-9 0.46 1.06 
20 O|f1 14 8.3] 1 13 57-6] 1 13 47-.0|1 13 36.4] 1 13 25.7|1 13 15.1 | $0.47 |—1.06 
20 20 |1 14 17.8/1 14 7.1/1 13 5651/1 13 45.8/1 13 35.2] 1% 13 24.5 0.48 1.07 
20 40 {1 14 27.5/1 14 168,114 613 ]1 13 5§.4|1 13 44.7] 13 34.1 0.49 1.07 
21 O|f1 14 37-.4/1 14 267/131 14 160/171 14 5.3/1 13 54.6|1 13 43-9 0.50 1.07 
21 20 | 1 14 47.5]1 14 368|1 14 260|/1 14 15.3|1 14 46]1 13 53-9 0.51 1.07 
21 40 |r 14 57.8|1 14 47.0| 1 14 36.3] 1 14 25.5]1 14 14.7|1 14 4.0] +0.52 |—1.08 
22 Of;1rs 8.3/1 14 57.5|1 14 46.7) 1 14 36.0|]1 14 25.2|1 14 14.4 0.53 1.08 
22 20 |1 15 19.0/1 15 8.2|1 14 57-4/1 14 46.6]1 14 35.8|1 14 25.0 0.54 1.08 
22 40 |/1 1§ 29.9/1 15 19.4 /1 15 82/1 14 57.4|1 14 46.5 |1 14 35.7 0.55 1.08 
23 Oj}; 1 ©§ 41.0|1 15 30.2}/1 1§ 19.3/1 15 8.4] 1 14 §7.5]1 14 46.7 0.56 | 1.09 
23 20 |1 15 52.4|1 15 41-5]1 15 306] 15 19.7/1 15 8.8/1 14 57.9 | $0.57 |—1.09 
23 40 |1 16 3.9/1 15 53.0/1 15 42.0] 1 15 31.1 | 1 1§ 20.2/1 15 9.3 0.58 1.09 
24 Oj]; 16 15.6/1 16 4.7/1 15 §3-7]1 15 42.8] 1 15 31.8] 1 15 20.9 0.59 1.09 
24 20 |1 16 27.6|1 16 16.6/1 16 5.6/1 15 54.7/1 15 43-7|1 15 32-7 0.60 | 1.10 
24 40 [1 16 39.8{/1 16 28.7/ 1 1617.7] 1 16 68] 1 15 55.8/1 15 44.8 0.61 1.10 
25 o!18 16 52.2!1 16 4u.rl1 16 30.111 16 19.111 16 80!11 15 57.0} +0.62 |—1.10 
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TABLE V. 


e 


AZIMUTH OF POLARIS AT ELONGATION, 1913. 


51-3 
59-7 

8.2 
16.7 
25:3 
33-9 
42.6 
51.3 

0.2 

9.1 
18.1 
27.2 


36.3 
45-5 
54.8 
4.2 
13-7 
23.2 
32-9 
42.6 
52-3 
2.2 
12.2 
22.2 
32.3 
42.4 
52-7 
3.0 
13.4 
24.0 
34.6 
45-3 
§6.1 
26 7.0 
26 18.0 
26 29.0 
26 40.1 


26 §1.3 
27 2.7 


27 14.1 
27 25.6 


27 37-2 
27 48.9 


oe oe oe ee ee ee ee ee eee ee ee ee ee ee 


16 4I.1 
16 53-7 
17 6.6 
19.6 
32-9 
17 46.4 
0.2 
14.2 
28.4 
42.9 
57-6 
12.6 
27-9 
43-4 
59.2 
15.2 
23-3 
31-5 
39-7 
48. 
56.5 
5.0 
13-5 
22.1 
30.8 


39-6 
48.4 
57°3 

6.3 
15-3 
24.5 
33-7 
43-0 
52.3 

1.8 
11.3 
20.9 
30.5 
40.3 
50.1 

0.0 


20.1 
39.3 
40.5 
50.8 

1.2 
11.7 
22.3 
33.0 


43.8 
54-6 


16.5 
27.6 
38.9 
50.2 

1.6 
13.1 
24.7 
27 36.3 


10.0 


on oe Oe oe oe ee oo os oo oe a nt bl ot et bt OG 


16 30.1 
16 42.7 
16 55-5 
17. 8.5 


47-9 


18.1 
28.3 
38.6 
49.0 
59-5 
10.1 
20.7 
31.4 
42.2 
53-1 
4.1 
15.2 
26.4 
37-7 
26 49.1 
0.6 
12.1 


27 23-7 


Le on oe oe oe ee ee ee ee ee ee ee ee ee ee ee 


I 


16 19.1 
16 31.6 
16 44.4 
16 57.4 
17 10.6 
17 24.0 
17 37-7 
17 §1.6 
18 
18 


18 
18 
19 
19 
19 
19 
20 
20 
20 
_20 


20 
20 
20 
20 
21 


21 
21 
21 
21 
21 


22 
22 
22 
22 
22 


22 
22 
23 
23 
23 


47.3 
57.8 
8.4 


29-9 
40.7 
51-7 
26 2.8 
26 14.0 
26 25.2 
26 36.6 
26 48.1 
26 59.6 


27 In 
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19.1 |. 


ee ee ee ee ee eee ee ee ee ee ee ee ee eo O° 


16 8.0 
16 20.5 
16 33.3 
16 46.2 
16 59.4 
17 12.8 
17 26.5 


w od ~ 
°o vo) co 
i) 4S No M”w Ww 

Om Wh AWD & COW CoH 

OM NON AWM AYO ALA 


rs) 
0 
@ wv 


Decl. 
88° 50’ 20’188° 50 30//188° 50’ 40’’ 88° so’ 50” 88° sr’ o’ 88° sr’ 10” 


eee, | | | ES | ES | ES | TD 
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Variation for— 


I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I, 
I. 
I. 
I. 
1. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 
I. 














Decl. 


88° 50’ 20''|88 50’ 30’'188° 50’ 40!" 88° so’ 50’’ 


me et et oe teeter = = bt ht = tt lett ett tg 


15.8 
‘ 30.4 
45.0 


59.8 
14.8 


29.9 
45.0 


15.8 
31.4 
47-1 


18. 9 
35-0 
51.3 

7-7 
24.2 
40.9 
57-7 
14.7 
31.9 
49.2 

6.6 
24.1 
41.8 
59-7 
17.8 
36.0 
54-4 
13.0 
31.7 
5°95 

9-5 
28.7 
48.1 


43 7-7 


a oo 


27 36.3 
27 48.1 
28 0.0 
28 12.0 
28 24.0 


28 36.2 
28 48.5 
29 0.9 
29 13.4 
29 26.0 
29 38.7 
29 51.5 
30 4.4 
30 17.4 
3° 30.5 
3° 43-7 
30 57.0 
31 10.5 
31 24.1 
31 37-9 
51.7 
5.6 
19.6 
33-7 
48.0 


2.4 
17.0 
31.6 
46.4 

1.3 
16.3 
31.4 
46.7 


TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, 1973. 


23-7 
35-5 
47-4 
59-3 
11.3 
23.5 
35.8 
48.1 


13.1 
25.8 
38.6 
5 4 


17. 4 
30.6 
43-9 
57-4 
Ir.0 
24.7 
38.4 
§2.3 


20.4 
34-6 


49.0 


18.1 
32.8 
47-7 

2.7 
17.8 
33.0 
48.4 

3-9 
19.5 
35-3 
51.2 


23: ‘4 
39-7 
56.2 
12.8 
29.6 
46.5 

3.6 
20.8 
38.1 
55-6 
13.2 
31.0 
49.0 


25.4 
43-9 

2.5 
21.3 
40.2 
59-3 
18.6 
38.1 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 
I 
I 
E 
I 
I 
I 
I 
I 
I: 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 42 
E 


11.1 
22.9 
34-7 
46.6 
58.6 
10.8 
23.0 
35-3 
47-7 


12.9 


47-9 
6.7 
25.6 
44.6 
3-9 
23.3 
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| 


88° 51’ 


oe oe A oe on oe oe oe ee = Pt et ee oe aoe I oo, EE oe | = ot it te oe ce oe oes — se tlt le tO ee oe ME oe oe on | = ot ot he om bet hd ee pt m™ ot m™ eH i ho} 


33-3 


41 49.1 


- tot te ot oe on cel on | tte | ot rt i et LN oe on oe | met et mt ot et ot we be oe ee lt te tt Lo oe ee | ot oe bee leg a it bt it om ot ht lt 


0/"188° 51’ 19”’ 


26 46.0 
26 57.6 
27 9-4 
27 21.3 
27 33-2 


45-3 
57-5 

9.7 
22.1 
34-5 


47-1 
59.8 
12.6 
25-5 
38.5 
51.6 

4.8 
18.1 
31.6 
45-1 
58.8 
12.6 
26.5 
40.5 
54-7 

8.9 
23.3 
37.8 
52.4 

7.1 
22.0 
37-9 
52.1 

7:4 
22.8 
38.3 
54-0 

9-7 
25.7 
41.7 
57-9 
14.3 
30.8 
47-4 

4.2 
21.1 
38.2 
55-4 
12.8 
39.3 
48.0 

5.8 
23.8 
41.9 

0.3 
18.7 
37-4 
56.2 
15.2 
34-3 
53-7 


+1.17 
1.18 
1.19 
1.20 
1.21 


+1.22 
1.23 
1.24 
1.25 
1.26 


+1.27 
1.28 
1.30 
1.31 
1.32 
+ 1.33 
1.34 
1.35 
1.36 
1.37 
+1.38 
1.39 
1.40 
1.42 
1.43 
+1.44 
1.45 
1.47 
1.48 
1.50 
+1.51 
1.52 
1.54 
1.55 
1.56 
+1.57 
1.58 
1.60 
1.61 
1.62 


+1.63 
1.65 
1.66 
1.68 
1.70 


+1.72 
1.73 
1.75 
1.76 
1.78 
+ 1.80 
1.82 
1.83 
1.85 
1.87 
+1.88 
1.90 
1.91 
1.93 
1.95 
+1.96 


Variation for— 


1’ of Lat. 


Seema ben oen one ee I 
NT ema Be 


1’ of &. 


—1.26 
1.26 
1.27 
1.27 
1.27 


—1.27 
1.28 
1.28 
1.28 
1.29 

— 1.29 
1.29 
1.30 
1.30 
1.30 

— 1.31 
1.31 
1.31 
1.32 
1.32 

—1.32 
1.33 
1.33 
1.33 
1.34 

—1.34 
1.34 
1.35 
1.35 
1.35 

—1.36 
1.36 


—1.46 
1.46 
1.47 
1.47 
1.48 


—1.48 
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TABLE V. 


AZIMUTH OF POLARIS AT ELONGATION, 19713. 
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698 TABLE V. 
AZIMUTH OF POLARIS AT ELONGATION, 19713. 
| Variation for— 
98° , ” 88° , 7 88° ? zd 88° ? ” 88° , ” ° , da 

Lat. 50’ 20 50’ 30 50’ 40 50’ 50 51’ 0/88" 51’ 10 vol Latl s’’ of & 

° cf ° a oe c+) e ve o°] e as ° e oe °o ’ +s ° ? or oe iid 
§7 30 |2 9 41.1/2 9 22.4/2 9 3.7/2 8 45.1}2 8 264/2 8 7.8] +3.53 | —1.86 
57 40 |2 10 16.8|[2 9 §8.0/2 9 39.3/2 9 206/2 9 1.9/2 8 43.2 3-57 1.87 
57 50 |2 10352.9|2 10 34.1 |2 10 1§5.3|2 9 56.512 9 37-7}/2 9 18.9 3.61 1.88 
58 O|2 Ir 29.4|2 II 10.5 |2 10 51.6|2 10 32.7|2 10 13.8/2 9 55.0 3-65 1.89 
58 10 |2 12 6.4/2 11 47.4|2 11 28.4/2 11 9.4/2 10 §0.4| 2 10 31.5 3-70 1.90 
58 20 |2 12 43.8|2 12 24.7}2 12 §.6/2 11 46.5 |2 11 27.4/2 11 8.4 | +3.75 |—1.91 
58 30 |2 13 21.5]/2 13 2.4/2 12 43.2 |2 12 24.0|}2 12 4.8/2 11 45.7 3.80 1.92 
58 40 |2 13 59.7] 2 13 40.5 |2 13 21.2 ]2 13 2.0|2 12 42.7] 2 12 23.5 3.84 1.93 
58 50 |2 14 38.4|2 14 19.0|2 13 §9.7| 2 13 40.4|2 13 21.0/2 13 1.7 3.89 1.94 
59 O |2 15 17.5|2 14 §8.0|/2 14 38.6] 2 14 19.2 |2 13 59.7]2 13 40.3 3-93 1.95 
59 10 |2 15 §7.0|2 15 37.4/2 15 17.9|2 14 58.4/2 14 38.9/2 14 19.4 |] +3-98 |}—1.96 
59 20 |2 16 37.0|2 16 17.3|2 15 57-7|2 15 38.1 ]}2 15 18.5 |2 14 58.9 4.02 1.97 
59 30 |2 17 17.5] 2 16 57.7|2 16 38.0; 2 16 18.3 | 2 15 58.6/2 15 38.9 4.07 1.98 
59 40 |2 17 58.4|2 17 38.6] 2 17 18.7|2 16 §8.9|2 16 39.1 | 2 16 19.3 4-11 1.99 
59 50 |2 18 39.8] 2 18 19.9}2 18 0.0/2 17 40.1 /2 17 20.2|2 17 0.2 4.16 2.00 
60 oO |2 19 21.7|2 19 1.7|2 18 41.7|2 18 21.7} 2 18 1.7 |2 17 41.7 | +4.20 |—2.01 

TABLE Va. 


FOR REDUCING TO ELONGATION, OBSERVATIONS MADE NEAR ELONGATION, 1913. 







Azimuth Azimuth 
at Elong at Elong. 
1° ro’ | 1° 20’ | 1° 30’ | 1° 40’ | 1° 50” | 2° 0% | 2° 10% | 2° 207 
*Time. Time.* 
m ot o on oe oP oe or a m 
ve) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 oO 
1 +o1r1!]/+or/+or1]/+o01r}] +01 [+ 01 | + o1 | + 0.2 I 
2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 2 
3 0.4 0.4 0.4 0.5 0.6 0.6 0.7 0.7 3 
4 0.6 0.7 0.8 0.9 1.0 1.3 1.2 1.3 4 
5 +ro}+ i461] +413[+ 1.4 [ + 1.6) + 1.7/+ 31.9] + 2.0 5 
6 1.4 1.6- 1.8 2.1 2.3 2.5 2.7 2.9 6 
7 2.0 2.2 2.5 2.8 3.1 3-4 3-7 3-9 7 
8 2.6 2.9 3.3 3-7 4.0 4.4 4.8 5.1 8 
9 3-3 3-7 4.2 4-7 5.1 5-5 6.0 6.5 9 
10 + 40]+ 4.6] + 5.1 | + 5.7 | + 63} + 68] + 7.4] + 80 10 
II 4.9 5.6 6.2 6.9 7.6 8.3 9.0 9-7 II 
12 5.8 6.6 7.4 8.2 9.0 9.9 10.7 11.5 12 
13 6.8 7.8 8.7 9-7 10.6 11.6 12.5 13.5 13 
14 7.8 9.0 10.1 11.2 12.3 13.4 14.5 15.7 14 
15 + 9.0 | +10.3 | +11.6 | +12.9 | +14.1 | +15.4 | +16.7 | +18.0 15 
16 10.2 11.7 13.2 14.6 16.1 17.5 19.0 20.4 16 
17 11.5 13.2 14.9 16.4 18.2 19.8 21.4 23.0 17 
18 12.9 14.8 16.7 18.5 20.4 22.2 24.0 25.9 18 
19 14.4 16.5 18.6 20.7 22.7 24.7 26.8 28.9 19 
20 +16.0 | +18.3 | +20.6 | +22.9 | +25.1 | +27.4 | +29.7 | +32.0 20 
21 17.7 20.2 22.7 25.2 27.7 30.2 32.7 35-3 21 
22 19.4 22.1 24.9 27.6 30.4 33.2 35-9 38.7 22 
23 21.2 24.2 27.2 30.2 33-2 36.3 39.2 42.3 23 
24 23.0 26.3 29.6 32.9 36.2 39-4 42.7 46.0 24 
25 +25.0 | +28.6 | +32.1 | +35.7 | +39.3 | +42.7 | +46.3 | +49.9 25 
26 27.0 30.9 34.7 38.6 42.4 46.3 50.1 54.0 26 
27 29.1 33-3 37.5 41.6 45-7 50.0 54.0 58.2 27 
28 31.3 35.8 40.3 44.7 49.2 53-7 58.1 62.6 28 
29 33.6 38.4 43.2 48.0 , 52.8 57.6 62.3 67.1 29 
30 +35.9 | +4r.1 | +46.2 | +51.4 | +56.5 | +61.6 | +66.7 | +71.8 30 





* Sidereal time from elongation. 
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TABLE VI. - 699 


FOR FINDING THE TIMES OF UPPER AND LOWER CULMINATION 
OF POLARIS, FROM THE OBSERVED TIMES WHEN THE STAR IS 
ON THE SAME VERTICAL CIRCLE WITH THE STARS ¢ URS 
MAJORIS (MIZAR) SUB POLO AND 6 CASSIOPEIZ SUB POLO, 
RESPECTIVELY. 


Except at high latitudes, the pole star at either upper or lower culmination 
furnishes a simple and convenient method for laying down a meridian line on the 
earth’s surface at points in the northern hemisphere. When the local time is 
unknown and accurate astronomical instruments are not available, the time of 
culmination of Polaris may be found by observing the instant when Polaris is 
vertically above (has the same azimuth as) € Urse Majoris (Mizar) below the pole, 
or 6 Cassiopeie below the pole. In the former case, for the year 1913, Polaris is 
approaching upper culmination and in the latter case it is approaching lower 
culmination. The mean time interval which elapses between the observed times 
above mentioned and upper or lower culmination, as the case may be, are given 
for ¢ Urse Majoris and 6 Cassiopeize for ten-day intervals in the following table. 
This method can not be used at places south of 30° north latitude. 


TABLE VI. 


MEAN TIME INTERVAL. 





SC URSH MAJORIS (MIZAR). 6 CASSIOPEIZ. 


(Upper culmination of Polaris.) (Lower culmination of Polaris.) 

Lat. 

40° | 45° | 50° | 55° | 60° 35° | 40° | 45° | 50° | 55 
1913 

m Sj;m sim s | m 8 |] m 8 ™m 8 im 8 | m Ss | m 8/[m $s 
Jan 1{|718171717 15 | 7 13/7 10 1 | 8 22 |] 8 23:| 8 25 | 8 27 | 8 29 
1/7 8|7 717 517 3/17 0 8 ir | 8 12/8 14| 8 16] 8 18 
21 | 6 58 | 6 57 | 6 55 | 6 53 | 6 50 8 118 218 4/8 6:18 8 
July Ol} 713) 7117 917 7)7 4 75°) 7 5% |) 753 | 75547 57 
20 | 7 24 | 7 221) 7 20] 7 18] 7 15 10{ 7 40| 7 41 | 7 42] 7 44] 7 46 
30 | 7 34| 7 33 | 7 31 | 7 29 | 7 26 20/7 3017 31/7 33] 7 35 | 7 37 
Aug. 9|7 44,7 43/7411 7 38/7 35 2] 7 23 | 7 24) 7,26| 7 28] 7 30 
19 | 753) 7 52 | 7 5° | 7 47 | 7 44 716/717/7 19] 7 21] 7 23 
29|;8 2/8 0] 7 58/7 56] 7 53 712/71317 14/7 16|7 18 
Sept. 818 10/8 8|8 6/8 3/8 o 1/710] 7 11 |712)7 1447 16 
18|}8 15 | 8 14|)]8 12/8 9/8 6 710/711 )}7 12/7 141 7 16 
28 | 8 20/ 8 18 | 8 16] 8 14] 8 It 711) 712/713/7 1517 17 
Oct. 8 | 8 24] 8 22] 8 20} 8 17] 8 14 1]}714|715|717171%9| 7 2! 
18 | 8 25 | 8 24 | 8 22 | 8 19 | 8 16 7 20| 7 21 | 7 23 | 7 24 | 7 26 
28 | 8 25 |} 8 23 | 8 21 |} 8 18 | 8 15 72717 2817 30/] 7 3217 34 
Nov. 7|8 24] 8 22 | 8 20/817 | 8 14 735 |7 30617 3817 39/7 4! 
17|8 21/8 19 | 817] 8 14) 8 a1 10) 7 44 | 7 45 | 7 47 | 7 49 | 7 5! 
27|815|8 14|812/8 9| 8 6 20/7 5517 56},758|}8 0] 8 2 
Dec. 71/8 81/8 718 5|]8 217 59 8 5|8 6/8 8] 810] 8 13 
1771/8 0] 7591757|7 5417 51 10 | 8 16 | 8 17 | 8 19 | 8 21 | 8 23 
27|752|7 50| 7 48| 7 46| 7 43 20 | 8 27 | 8 28 | 8 30 | 8 32 | 8 35 
37'742!1741!7 39! 7 37! 7 34 30! 8 38 | 8 go! 8 421 8 44! 8 46 
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ON THE ARRANGEMENT AND USE OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC. 


The matter contained in the first 175 pages of this volume is intended pri- 
marily for the use of navigators, and consists of ephemerides of the Sun and Moon 
and of the planets Mercury, Venus, Mars, Jupiter, and Saturn. The remainder 
of the book contains ephemerides of all the planets, of their satellites, of 825 fixed 
stars, elements for the computation of predictions of eclipses of the Sun and Moon 
and of occultations of stars, tables of the pole star, Polaris, and in addition 
miscellaneous data for the convenience and use of astronomers, surveyors, and 
the general public. 

TIME. 


There are in general use three different kinds of time, True Solar Time— 
also called Apparent Solar Time—Mean Solar Time, and Sidereal Time. 

True or Apparent Solar Time is measured by the diurnal motion of the Sun, 
the length of the day being the interval between two successive transits of the 
Sun over the same meridian, and the time of day being the hour-angle of the Sun 
westward from the meridian. Owing to the obliquity of the ecliptic and to the 
lack of uniformity of the motion of the Earth in its orbit, the rate of motion of 
the Sun in hour-angle and the length of the apparent solar day are not constant. 
Therefore clocks and chronometers can not be regulated to apparent solar time, 
which may, however, be determined by observations of the Sun when visible. 

Mean Solar Time is measured by the motion of a fictitious body called the 
mean Sun which is supposed to move uniformly in the celestial equator, com- 
pleting the circuit in one tropical year. Since mean solar time is uniform and 
regular in its passage, clocks and watches may be regulated to it, and those in 
ordinary use are usually so regulated. 

Mean solar time can not, of course, be determined by direct observation, but 
may be determined indirectly by correcting observations of the Sun for the equa- 
tion of time (page 702), or by converting to mean time sidereal time determined 
by observations of fixed stars (page 701). 

The Mean Solar Day is the unit of mean solar time, and is equal in length 
to the mean or average of all the true or apparent solar days of the year. It 
may be otherwise defined as the interval of time elapsing between two successive ~ 
transits of the mean Sun across the meridian of any place. 

Sidereal Time or star time, in general terms, is measured by the diurnal motion 
of the fixed stars, or, speaking more precisely, by the diurnal motion of that point 
on the celestial equator called the vernal equinox, from which the right ascensions 
of the heavenly bodies are measured. Astronomical clocks regulated to sidereal 
time are called sidereal clocks. Sidereal time may be determined from observa- 
tions of stars whose right ascensions are known. 
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A Sidereal Day is very nearly the length of time in which the Earth rotates 
on its axis and is accurately defined as the time interval between two successive 
transjts of the vernal equinox over the same meridian. The sidereal day is 
shorter than the mean solar day by 3™ 56*.555 sidereal time or 3™ 55*.g09 mean 
solar time, the tropical year of 365.2422 mean solar days containing 366.2422 side- 
real days. Sidereal time and the length of the sidereal day are subject to slight 
irregularities on account of small differences between the positions of the true 
and mean equinoxes. 

The mean solar and sidereal days are each divided into 24 hours. About 
March 23 (civil date) of each year, about two days after the vernal equinox, there 
is an instant when the face of a sidereal clock shows the same time as a mean 
time clock, and the former gains on the latter 3™ 56°.555 sidereal time per mean 
solar day, so that at the end of a year it will have gained one sidereal day and 
will again agree with the mean time clock. 

The Equation of Time is the difference in hour-angle between the true Sun 
and the mean Sun. The true Sun is sometimes before and sometimes behind 
the mean Sun by an amount which varies from zero to about 16 minutes. The 
equation of time is given on pages I and II of each month of the Greenwich 
Ephemeris, and in the Solar Ephemeris for the Meridian of Washington, pages 
518-525. 

The Civul Day begins at midnight and comprises 24 hours, the hours being 
counted from o to 12 in two series; the first, marked A. M., running from mid- 
night to noon, and the second, marked P. M., running from noon to midnight. 

The Astronomical Day begins at noon on the civil day of the same date, the 
24 hours being counted from o to 24, running from noon of one day to noon of 
the next following day. Astronomical time as well as civil time may be either 
apparent or mean. 

The civil day begins twelve hours before the astronomical day; therefore the 
first half of the civil day corresponds to the last half of the preceding astronomical 
day, and the last half of the civil day coincides with the first half of the astro- 
nomical day of the same date. Thus, January 9, 2 o’clock, A. M., civil time, is 
January 8, 145, astronomical time; and January 9, 2 o’clock, P. M., civil time, is 
January 9, 25, astronomical time. 


PRECEPTS FOR THE CONVERSION OF TIME. 


To convert Sidereal Time ai any place into Mean Solar Tyme, subtract the 
sidereal time of local mean noon for the beginning of the astronomical day, from 
the given sidereal time, and convert the interval of sidereal time thus found into 
mean time by means of Table II, page 686. 

To convert Mean Solar Time at any place into Sidereal Time, convert the given 
interval of mean time (counted from mean noon) into sidereal time by means of 
Table III, page 689, and add the sidereal time of local mean noon for the begin- 
ning of the astronomical day. 

Processes similar to the above may be employed, using the mean time of 
sidereal noon given on page III of the Greenwich Ephemeris instead of the sidereal 


time of mean noon. 
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To convert Apparent Solar Time into Mean Solar Time, add or subtract the 
equation of time as indicated on page I of the Greenwich Ephemeris, or add 
algebraically the equation of time taken from the Washington Solar Ephemeris, 
Pages 518-525. | 

To convert Mean Solar Time into Apparent Solar Time, add or subtract the 
equation of time as indicated on page II of the Greenwich Ephemeris, or subtract 
algebraically the equation of time taken from the Washington Solar Ephemeris, 
Pages 518-525. 

To convert Civil Time into Astronomical Time.—If the civil time is marked 
A. M., take one from the day and add twelve to the hours; if the civii time is 
marked P. M., take away the designation P. M. 

To convert Astronomical Time into Civil Time.—If the astronomical time is 
less than twelve hours, write P. M. after it; if greater than twelve hours, sub- 
tract twelve hours from it, mark the result A. M., and add one to the days. For 
example, October 3, 23 hours, astronomical time, is October 4, 11 o’clock, A. M., 
civil time. 

To convert Mean Solar or Sidereal Time of any meridian B to. that of another 
meridian A, add the difference of longitude expressed in time when A is east of 
B, and subtract the difference of longitude when A is west of B. 


PART I—THE EPHEMERIS FOR THE MERIDIAN OF GREENWICH. 


Pages 2-145 give data arranged under the heads of the several months, and 
are therefore designated as the Calendar. Each month covers 12 pages, numbered 
from I to XII, whose contents are as follows: 

Page I contains, for Greenwich apparent noon of each day, The Sun’s Apparent 
Right Ascension and Declination, and the Equation of Time. Adjoining columns 
contain the differences of these quantities for one hour. By multiplying any one 
of these differences by the hours and parts of an hour from Greenwich apparent 
noon, and adding the product to, or subtracting it from, the corresponding quantity 
at noon, according as that quantity is increasing or decreasing, we obtain the value 
of the quantity in question for any given Greenwich apparent time. The hourly 
differences are given for the instant of apparent noon at Greenwich, but when 
great accuracy is required they should be interpolated for half the hours and 
parts of an hour of the Greenwich apparent time. 

The Equation of Time given on page I is the mean time of apparent noon, or the 
hour-angle of the mean Sun at that instant. The heading of the column directs 
how the equation is to be applied to apparent time, or the time given by an obser- 
vation of the Sun, in order to get mean time. When in the course of the month 
there is a change from addition to subtraction or the reverse (as in the months of 
April and June), the two different directions are separated by a line, while a corre- 
sponding line below points out the dates between which the change occurs. 

The Sun's Semidtameter and the Sidereal Time of Semidiameter Passing Meridian 
are also given on page I. The semidiameter is-used in reducing the altitude of the 
upper or lower limb of the Sun to the altitude of the center; and in reducing the 
angular distance between the limb of the Sun and any other object, to the distance 
from the center of the Sun. The sidereal time of semidiameter passing the meridian 
is employed in obtaining the passage of the Sun’s center over the wires of a transit 
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instrument, when the passage of one limb only has been observed. The quantity 
found in this column is to be added to the time of transit of the first, or western, 
limb; and to be subtracted from the time of transit of the second, or eastern, limb. 

This page is chiefly used when the Sun is observed on the meridian, at which 
instant the local apparent time iso"o™o0*. The longitude from Greenwich expressed 
in time is then the corresponding Greenwich apparent time before or after noon 
according as the longitude is east or west. The longitude of any place is therefore 
the factor employed in reducing the quantities on this page to apparent noon at 
that place. 

The right ascension of the Sun thus reduced is the sidereal time of local apparent 
noon, and the difference between that and the clock time of the meridian passage 
of the Sun is the error of the clock on sidereal time. 

The declination of the Sun reduced to the meridian, or apparent noon, of the 
place, is required in finding the latitude from a meridian altitude of the Sun. 

As an example of the use of page I :— 

Let the Sun’s declination be required at apparent noon, 1913, April 15, ata 
place whose longitude is 89° 40’, or 55 58™ 40° west from Greenwich :— 





hm s 
Local apparent time . . Aprilr15, oOo 0 Oo 
Longitude from Greenwich (additive) . . 5 58 40 
Greenwich apparent time . . . Aprilrs, 5 58 40 


Reducing the minutes and seconds to decimals of an hour, we find that this 
moment is 55.978 after Greenwich apparent noon on April 15, or 18".022 before 
Greenwich apparent noon on April 16. 

On page 38 of the Ephemeris we find that the change of declination in one 
hour is: 


oe 





April 15, at Greenwich apparent noon. . . +53.7! 
April 16, at Greenwich apparent noon. . . +53- 30 
Difference foroneday .. . . . . — 0.41 


If great exactness is desired, we find the amount of this hourly difference for 
the time which is halfway between Greenwich noon and the time of observation; 
that is, for 3 hours after Greenwich noon of the 15th, this being half of 6 hours. 
Three hours is 0.125 of a day; so the calculation is as follows: 


a? 





Difference for one hour, April 15 . . +53. 71 

Change for 0.125 of a day or —0’’.41 XO. 125 : — 0.05 

. Difference at 3 hours after noon . +53. 66 
53/'.66 X 5.978 =320/'.8=5’ 20", 8 so. 

Declination at Greenwich noon, April 15. . N.g 39 3-7 

Change in 5.978 hours (additive) ; . ; § 20.8 

Sun’s declination at time of observation . . N.g 44 24.5 


When the time of observation is only a few hours before Greenwich noon, it 
may be better to count the longitude backward from this nearest noon. Thus, in 
the example just given the time is 18".022 before Greenwich noon of April 16; half 
this interval is about 0.375 of a day, and the hourly motion for the middle of the 
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interval is 53’’.45. Then, we find— 


o ’ oe 
Declination at Greenwich noon, April16 . . N. 10 0 27.9 
Product of 53’'.45 X 18.022 =963’’.3 (subtractive) — 16 3.3 
Sun’s declination at time of observation. . N. 9 44 24.6 


It will always be well to make the calculation in both ways, as a check; but if 
the results differ slightly, the one derived from the nearest noon should be regarded 
as the more accurate. At sea, however, it is ordinarily sufficient to compute the 
declination to the nearest half minute, and the reduction may then be found by 
Table 12 of Bowprtcn’s American Practical Navigator. 

Page II contains, for Greenwich mean noon of each day, The Sun's Apparent 
Right Ascension and Declination, the Equation of Time, and the Sidereal Time of 
Mean Noon. The hourly changes of these quantities are also given, and may be 
used in reducing them for the longitude, or to any Greenwich mean time. When 
great precision is required, these changes should be interpolated for half the Green- 
wich time, as described in explaining the calculation of the declination. 

The Equation of Time given on page II is the apparent time of mean noon, 
and is equivalent to the hour-angle of the true Sun at the instant of mean noon. 
The heading of the column directs how the equation must be applied to mean 
time in order to obtain apparent time. 

The Sidereal Time of Mean Noon is the right ascension of the mean Sun at 
- Greenwich mean noon. It may be reduced for the longitude, or to any Greenwich 
mean time, by using the hourly difference, 9°.8565; or by Table III, page 689 of 
this volume, for reducing intervals of mean solar to sidereal time; or by Table 9 
of Bowpitcu’s Navigator. 

The right ascensions and declinations on pages I and II are affected both by 
aberration and nutation, and therefore denote the apparent positions of the true 
Sun. Page I is used for observations which depend upon apparent time, as when 

the Sun is observed on the meridian; while page II is used when the times have 
been noted by a clock or chronometer regulated to mean time, as is the case in 
most observations of the Sun out of the meridian. 

The Sun’s declination is required whenever that body is observed for the 
purpose of finding latitude, local time, or azimuth, and the equation of time is 
needed in finding the apparent time when determining the latitude from observa- 
tions of the Sun out of the meridian. 

The sidereal time of mean noon, or right ascension of the mean Sun, is useful 
-in converting mean time to sidereal time. We first find the Greenwich mean 

time, then the right ascension of the mean Sun for that time, and this being added 
to the local astronomical mean time will give the sidereal time. 

The sidereal time of mean noon, reduced for the longitude of the place, is also 
used in converting sidereal time to mean time. Subtracting the reduced value 
from the given sidereal time gives the interval of sidereal time from noon, and that 
is converted into the required mean time by subtracting from it the corresponding 
reduction of a sidereal interval to a mean-time interval, taken from Table IT, 
page 686 of this volume, or from Table 8 of Bownprrcu’s Navigator. Instead of 
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using Table II, this reduction may be found by multiplying 9°.8296 by the hours 
and parts of an hour of the sidereal interval from noon. 

As examples of the use of page II :— 

1.—Let the Sun’s right ascension and the equation of time be required for 
1913, July 13, 108 3™ 30°, A. M., mean time, at a place whose longitude is 85° 15’, 
or 55 41™ o® west of Greenwich. 





h 
Local astronomical mean time . . . . july 12, 22 3 30 
Longitude from Greenwich (additive) . tee . 5 41 oO 
Greenwich mean time . . . . . july 13, 3 44 30=3".7417 
Sun's Right Ascenston. Equation of Time. 
h mss m 8 
July 13, Greenwich noon 7 28 30.70 July 13, Greenwich noon 5 28.18 (subtractive) 
H. D. 10°.159X3.7417. 0 + 38.01 H. D.+0°.302X3.7417. . +O: 13 
7 29 «8.71 § 29.31 


In this case the hourly differences interpolated to half the interval, or 1°.87 after noon, have 
been used. The equation of time is here subtractive from mean time. Its reduction could have 
been found by Table 12 of Bowpitcn’s Navigator. 


2.—If the sidereal time is required for the same time and place, we have— 


hms 
July 13, sidereal time (at Greenwich mean noon) . . . 7 23 2.52 
Reduction for 3" 44™ 30° from Table III, or 9°. 8565 x3. 7417. + 36. 88 
Add the local astronomical mean time . . 22 3 30.00 
The required sidereal time is (rejecting 24") . . . . 5 27. 9.40 


3.—On 1913, July 13, A. M., at a place whose longitude is 85° 15’ W., suppose 
the sidereal time to be 55 27™ 9°.40, and that the corresponding mean time is 


required. 
The astronomical day is July 12; the longitude in time, +5" 41™ o*, or-+5".683. 
h m Ss 
July 12, sidereal time (at Greenwich mean noon) . . - 719 5.96 
Reduction for 5% 41™ o* from Table III, or 9°.8565 X5.683 «+ 56. o1 
The sidereal time of local mean noon . 7 20 1.97 
The given sidereal time (-+24", if necessary for the following sub- 
traction) . . . . . . . . . . 29 27° 9.40 
Subtracting the first from the second Bives the sidereal interval 
from noon . . 22.7 «7.43=225.1187 
Reduction for 22° 7™ 74.43 3 from Table II, or— 9°. 8296 X22. 1187 — 3 37-42 
The required astronomical mean time is . July 12, 22 3 30.01 


Page III contains, for Greenwich mean noon of each day, The Sun’s True 
Longitude and Latitude, and the Logarithm of the Radius Vector of the Earth. The 
longitudes of the Sun are the true geometric longitudes, not corrected for aberra- 
tion. They are given in two columns, headed, respectively, A and A’; A representing 
the Sun’s longitude counted from the true equinox of the date; and A’, the same 
coordinate counted from the mean equinox of the beginning of the Besselian ficti- 
tious year. The latitude is referred to the mean ecliptic of the date. Columns of 
hourly differences are given to facilitate finding the Sun’s longitude, or the loganthm 
of the radius vector, for any hour from noon. 
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The last column on page III contains the Mean Time of Sidereal Noon; that is, 
the number of hours, minutes, and seconds after Greenwich mean noon when the 
vernal equinox passes the meridian of Greenwich. It may be reduced to any 
meridian, or to any Greenwich sidereal time, by using the hourly difference, 
— 9°.8296, to effect the necessary interpolation. The reduction, however, can be 
taken directly from Table II for reducing intervals of sidereal time to mean solar 
time, or from Table 8 of BowpiTcn’s Navigaior. 

This column may be used in converting sidereal time to mean time instead of 
that on page II. As an illustration, let us take Example 3, above. 

It is seen in advance that the sum of the mean time of sidereal noon and the 
given sidereal time is less than 24 hours. Were it more than 24 hours, the mean 
time of sidereal noon should be taken out for July 11; that is, the preceding astro- 
nomical day. 


hms 

July 12, the mean time of Greenwich sidereal noon is . 16 38 10.06 
Reduction for longitude from Table IT, or —9*.8296 X 5.683 . —55. 86 
The mean time of local sidereal noon , ; ; , . 16 37 14.20 
Add the given sidereal time. . ; . . . - § 27 9.40=55.4526 

The sumis. . , . . , , . . 22 4 23.60 
Reduction for 5° 27™ 9*.40 from Table II, or —9*.8296 X 5.4526 —53. 60 

The required astronomical mean time . . jJuly12, 22 3 30.00 


Page IV contains The Moon’s Semidiameter and Equatorial Horizontal Parallax 
for each mean noon and midnight at Greenwich. Columns adjoining those of the 
horizontal parallax give the change of that quantity in one hour, by means of 
which it can be reduced to any other Greenwich mean time, in the same way as 
the Sun’s declination and the equation of time in the preceding examples. The 
sign plus or minus is prefixed to the hourly differences, according as the horizontal 
parallax is increasing or decreasing. 

The reduction of the Moon’s semidiameter may be readily found by multiply- 
ing the reduction of the horizontal parallax by 0.2725 (see p. xi), or by simply 
computing the proportional part. 


If, for example, the semidiameter of the Moon is to be taken out for 1913, March 10, 73, 

P. M., Greenwich mean time, we see that the difference of the semidiameters at noon and mid- 
night of March 10 is 3’’.0; then, 
. 125 ; 78=3/%.0:1/'.7 


which is the correction to be added to the semidiameter at noon, because the semidiameter is 
increasing. The Moon’s semidiameter for March 10, 7", is therefore 14’ 57’’.0. 


The Moon’s semidiameter and horizontal parallax are required for all obser- 
vations of the Moon. When great precision is needed, the hourly differences 
should be interpolated for half the interval of Greenwich time from noon or miid- 
night, and the horizontal parallax should be corrected for the latitude of the place 
of observation. 

The mean time of The Moon’s Upper Transit at Greenwich and the Age of the 
Moon are also contained on page IV. The time of transit is given to tenths of a 
minute, and is accompanied by a column of differences for one hour of longitude, 
by means of which the local time of the Moon’s meridian transit may be computed 
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for any other place whose longitude is known. Table 11 of Bowprrcn’s Navigator 
furnishes the necessary reduction by simple inspection. The age of the Moon, or 
the time elapsed since the preceding new Moon, is given to tenths of a day. 

Pages V-XII contain The Moon’s Right Ascension and Declination for each 
day and hour of Greenwich mean time. They are accompanied by columns of 
differences for one minute, which are also given at each hour. The Greenwich 
mean time, which is required for taking out these quantities, may either be taken 
from a well-regulated chronometer, or may be obtained by applying the longitude, 
converted into time, to the local mean time of the observer. The right ascension 
or declination is taken out for the given day and hour of Greenwich mean time; 
the Diff. for 1 Minute is multiphed by the minutes and parts of a minute of the 
Greenwich time, and the product is added to or subtracted from the quantity, 
according as the latter is increasing or decreasing. 

Thus, suppose the Moon’s night ascension and declination are required for 
1913, April 27, 10" 10™ 30°, astronomical mean time at Greenwich :— 








Right Ascenston. Dechination. 
hms ° ‘ “ 
April 27, 10° . . . 20 26 45.44 . . . S. 23 48 9.3 
Diff. 2.1059 X10.5 . . 22.11 +87.548 X 10.5 + 1 29.8 
April 27, 10° 10" 30" ~— 20 27. 7.55 , ; , .  . & 23 46 39.5 


For the sake of precision, the differences here employed have been intepolated for 5™.2=o4.09. 


Page XII contains also the Phases of the Moon and the dates of the Moon’s 
Perigee and A pogee, or least and greatest distances from the Earth. 

Pages 146-177 contain the geocentric ephemerides of the seven major planets. 
The places given are apparent positions; that is, they are referred to the equator 
and true equinox of the date, and are corrected for aberration. All the data except 
meridian passage are given for the instant of Greenwich mean noon. The column 
Meridian Passage shows the hour, minute, and tenth of that passage of the planet 
over the meridian of Greenwich which occurs next after the noon of the date. 

The right ascension and declination of a planet are required whenever it is 
observed for time, latitude, or azimuth. The mode of reducing the ephemeris 
positions of planets to other instants of Greenwich mean time is the same as that 
given for the Sun on pages 704-707. The local mean time of meridian passage of 
any planet, at any place, can be found by dividing the proper daily difference of 
the ephemeris times by 24, multiplying the quotient by the longitude of the place 
expressed in hours and fractions, and applying the product with its proper sign 
to the time of Greenwich passage. 

Pages 178-199 contain the heliocentric coordinates of the seven major planets, 
and the logarithms of their distances from the Earth. The Helvocentric Longitude 
is reckoned, not from the true equinox, as in the preceding ephemenides, but from 
the mean equinox of the date. It is, therefore, necessary to apply nutation, if the 
longitude from the true equinox is required. The Dawy Motion is given for the 
instant of Greenwich mean noon. The column Reduction to Orbtt contains the 
correction to be applied to the heliocentric longitude in order to obtain the longi- 
tude counted along the orbit of the planet. The latter is equal to the distance 
from the mean equinox to the node, plus the distance from the node to the planet. 
The Heliocentric Latitude is counted from the mean ecliptic of the date. The 
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Logarithm of Radius Vecior is the logarithm of the distance of the center of the 
planet from that of the Sun, at the Greenwich mean noon whose date is given in 
the first column. The last two columns give, respectively, the logarithm of the 
true distance of the center of the planet from that of the Earth, for the Greenwich 
noon indicated on the left-hand side of the page, and for the time which is midway 
between that date and the date next below it. In the case of Mercury, this inter- 
mediate date is mean midnight of the same day; in the case of Venus and Mars, 
it is the mean noon of the day immediately following; in the case of Jupiter and 
Saturn, it is mean noon of the second day following; and in the case of Uranus 
and Neptune, mean noon of the fourth day following. 

Pages 200-207 contain the rectangular coordinates of the center of the Sun, 
referred to the center of the Earth as the origin, and to the true equator and equinox 
of each date as the plane and point of reference. Each coordinate is given both 
for Greenwich mean noon and for Greenwich mean midnight of the same day. The 
columns Reduc. to Mean Eq’x of Jan. 0, give the corrections to be applied to 
the coordinates for noon in order to obtain the corresponding coordinates referred 
to the mean equator and the mean equinox of the beginning of the Besselian 
fictitious vear. 

Pages 208-211 contain for every Greenwich mean noon and midnight the 
apparent geocentric longitude and latitude of the Moon referred to the true 
ecliptic and equinox of the date. 

Page 212 contains the position of the Moon’s Equator, the Longttude of the 
Moon’s Perigee, the Mean Longitude of the Moon’s Ascending Node, and the Moon’s 
Mean Longitude. 

Page 213 contains the elements of the Moon's Libration, and the Sun’s 
Aberration and Horizontal Parallax. The formule for finding the libration in lon- 
gitude and latitude, are given on page xii. The Sun’s Aberration is the quantity 
which is to be applied to the true longitude of the Sun in order to obtain its 
apparent longitude. The correction being negative shows that the apparent longi- 
tude as affected by aberration is always less than the true longitude. The Sun’s 
Horizontal Parallax, given in the last column, is the angle subtended by the equa- 
torial radius of the Earth, as seen from the center of the Sun. 

Pages 214, 231-232 contain data for precession and the obliquity of the 
ecliptic, together with all sensible terms arising from the motions of the equator 
and ecliptic. To show clearly the relations of these quantities, let 

A = the longitude of any body referred to the true equinox of the date. 


A’ = the longitude of the same body referred to the mean equinox of the 
beginning of the Besselian fictitious year. 
#, = the adopted value of the general precession. 
6’ = the principal term of the nutation in longitude; or, in other words, the 


correction to be applied to the longitude of a body referred to the 
mean equinox of date, in order to obtain that longitude as referred to 
the true equinox, exclusive of short period terms. When the cor- 
rection is positive, the longitudes referred to the true equinox are 
greater than those referred to the mean equinox; while the contrary 


is the case when the correction has a negative sign. 
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d’’y) = the short period terms of nutation in longitude, given on pages 231-232. 
a = the true or apparent obliquity of the ecliptic at the date. 

a’ = the mean obliquity of the ecliptic at the beginning of the Besselian 
fictitious year. 

the principal term of the nutation of the obliquity of the ecliptic; or, 
in other words, the correction to be applied to the mean obliquity of 
date in order to find the true or apparent obliquity, exclusive of 
short period terms. This quantity is tabulated on page 214, and is 
positive or negative according as the true obliquity is greater or less 
than the mean obliquity. 

0’’a) = the short period terms of nutation in obliquity, given on pages 
231-2 $2. 

the fraction of a year intervening between the instant when the Sun’s 
mean longitude was 280° and the date for which A or @ is required. 


0'o9 


T 


Then— 
A= + rp, +5'p+ 0p 
@=a’ —0’’.464 7r+6’@+8"w 
Page 214 contains, for each fifth Greenwich mean noon throughout the year, 
certain quantities which may be described in terms of the above notation as fol- 
lows: The Precession in Longitude from 1913.0 = ty,; the Nutation in Longi- 
tude = 0's»; the Nutation in Right Ascension = (6's) cos @w’; the Nutation in 
Obliquity = 0’w, and the Obliquity of the Ecliptic = w — 68''w, which is the true 
inclination of the Earth’s equator to the ecliptic, exclusive of the terms depending 
on the Moon’s longitude. 


PART II.—THE EPHEMERIS FOR THE MERIDIAN OF WASHINGTON. 


Pages 216-217 contain formule for reducing the positions of fixed stars, 
including expressions for the Besselian star-numbers and star-constants, and for 
the independent star-numbers; the whole based upon the constants of the Paris 
Conference of May, 1896, and expressed in the notation of Bessel. 

Pages 218-221 contain the logarithms of the Besselian Star-Numbers, A, B, 
C, D, for each Washington mean midnight, with the values of E appended at the 
bottoms of the pages. The terms of short period have been included. These 
numbers serve to reduce the mean place of a star at the beginning of the Besselian 
fictitious year to its apparent place at the dates for which the numbers are given, 
and in ordinary cases four-figure logarithms suffice; but where extreme accuracy 
is desired the logarithms of A, C, and D are sometimes needed to five places of 
decimals. If used in accordance with the English and French notation, the pair 
of quantities A and B must be interchanged with the pair C and D; that is, A 
must be interchanged with C, and B with D. Along with the solar day, the first 
column contains the sidereal hour of Washington mean midnight for certain dates, 
and by interpolation among them it is easy to find the sidereal time for which any 
set of quantities 1s given. 

The following is an example of the reduction of a star to apparent place by 


the Besselian star-numbers: 
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Computation of the apparent place of 36 Taurs for May 1, 1913, for the upper transit at Washington. 
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log a 0.5543 logb = 8.1715 loge 8.5645 logd 8.7993 

log A 9.4804 log B 0.9681” log C = 11.15 30% log D 1.1260” 

log a’ 1.0038 log b’ 9.9366” logc’ 8.6728 log d’ 9.3088 

log Aa 0.0347 log Bb 9.1396” log Cc 9.7175" log Dd 9.9253 

log Aa’ 0.4842 log Bb’ 0.9047 log Ce’ 9.8258 log Dd’ 0.4348 

h m 8 i] ? oe 

Mean Place, 1913.0. a= 3 §9 9.307 6, =+23 52 1.59 
Ae = +1.083 Aa’ = +3.05 
Bb = —0.138 Bb! = +8.03 
Cc = —0.522 Cc’ = —0.67 
Dd = —0.842 Dd’ = —2.72 
E = 0.000 th’ = —0.01 
Th = 0.000 

Apparent Place, May 1, 3 59 8.888 =+23 §2 9.27 
—f’ — 0.005 

a= 3 #59 8.883 


Pages 222-229 contain the Independent Star-Numbers, which can frequently 
be advantageously used instead of the Besselian Star-Numbers. The terms of 
short period have been included. These quantities are connected with those of 
Bessel by the relations given on page 216, which also contains the formule and 
precepts for the application of both systems of numbers. In order to use the 
Besselian numbers, it is necessary to have the values of the star-constants, a, b, c, 
d, a’, b’, c’, d’, while the independent star-numbers render it possible to determine 
the apparent place of a star without computing these star-constants. Four-figure 
logarithms usually suffice, but where extreme accuracy is desired the logarithms of 
g and h are needed to five places of decimals, and G and H are needed to one-tenth 
of a minute of arc. The column 7 gives the fraction of a year, counted from the 
beginning of the Besselian fictitious year to each date. 

The following is an example of the reduction of a star to apparent place by the 
independent star-numbers: 


Computation of the apparent place of 36 Taurt for May 1, 1913, for the upper transit at Washington. 
h 


9 ? 

















m 
G=20 12.4 6, = + 23 52.0 
a= 3 5§9.2 Gta, = of 113.6 
H=15 7.1 H+a, = 19 6.3 
hom 8s 
log ts 8.8239 log ps 8.8239 a = 3 59 9.307 
log g 1.0451 log h 1.2904 j/ = + 0.924 
sin (G+a,) 8.7041 sin(H+a@,) —-9.9816" (9) = + 0.017 
tan 6, 9.6459 sec 6, 0.0388 (h) = — 1.364 
ths 0.000 
log (g) 8.2190 log (A) 0.1347” ——_—_—_—_——— 
ae = 3 59 8.884 
log g 1.0451 log h 1.2904 6, = + 23 52 1.59 
cos (G+a@,) 9.9994 cos (H-+a) = _ 9.4553 (= + 11.08 
sin 6, 9.6070 (h’) = + 2.25 
log (g’) 1.0445 (i) = — 5.64 
log (k’) 0.3527 rus — 0.01 
6 = + 23 52 9.27 
log 2 0.7903" 
cos 6, 9.9612 
log (2) 0.7515" 
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Page 230 contains for every tenth sidereal day the Besseltan and Independent 
Star-Numbers, exclusive of all short-period terms. They are useful in computing 
ephemerides of stars, similar to those on pages 287~486, for which constants con- 
taining short-period terms should not be employed. 

Pages 231-232 contain for Washington Mean Midnight of each day the short- 
period terms of the nutation in longitude and obliquity, for use in connection with 
the formule on page 217, and the coefficients mentioned below, which are given 
for each star on pages 287-486. 

Pages 233-250 contain the mean places of eight hundred and twenty-five stars, 
for the beginning of the Besselian fictitious year, or, in other words, for the moment 
when the Sun’s mean longitude is 280°. The annual variations are to be considered 
as the differential coefficients of each coordinate with respect to the time at the 
beginning of the year. 

Pages 251-286 contain the apparent positions of fifteen northern circumpolar 
Stars for every upper transit at Washington. The mean solar time of transit is 
given in the column Mean Solar Date, in order that each transit above and below 
the pole may be readily identified. Suppose, for example, that the transit of 
Polaris below the pole on January 26 is to be found, and we wish to know whether 
it precedes or follows the upper transit of the same date. On page 251 we find 
that the upper transit occurs January 26.2; the lower transit, therefore, occurs 
January 26.7. But the lower transit following that of July 1 (page 257) does not 
take place until July 2.3. Hence the lower transit of July 1 precedes the upper one 
of the same date. A transit occurring very nearly at noon may also be identified 
without a computation to ascertain the actual mean date, by simply noting the 
tenth of a day in the column Mean Solar Date. 

The secant and tangent of the apparent declination for the 15th of each month 
and the mean place in right ascension and declination for the beginning of the year 
are given for each star at the foot of the page. 

Pages 287-486 contain, for every tenth upper transit at Washington, the 
apparent places of 800 stars, being all those given in the list of mean places, except 
the twenty-five circumpolars. The mean solar date in the left-hand column of 
each page gives the day and tenth of the transit, so that intermediate transits 
may be readily identified; and to facilitate interpolation, the differences of each 
coordinate are given for every ten days. 

In connection with the ephemeris of each 10-day star there are given at the 
foot of the page, (1) the secant and the tangent of the mean of the star’s greatest 
and least apparent declinations during the year, (2) the seconds of the mean place 
in both right ascension and declination for the beginning of the year, and (3) the 
coefficients of the short-period terms of the nutation, the use of which is explained 
on page 217. 

Pages 487-510 contain ephemerides of ten southern circumpolar stars in all 
respects similar to those of northern circumpolar stars on pages 251-286. 

Pages 511-517 contain the mean errors for 1920 in both right ascension and 
declination of the places of the 825 stars on pages 233-250 taken from Astronomical 
Papers of the American E phemeris, Vol. VIII, Part 2, pages 370-382. They furnish 
data for estimating approximately the accuracy of the Mean Places of the Stars 
On pages 233-250. 
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Pages 518-525 contain the Apparent Right Ascension and Declination of the 
Sun, both for Washington mean and apparent noon, and the Hourly Motion of the 
Sun in these coordinates; the Equation of Time, the Semidiameter of the Sun, and 
the Sidereal Tyme of Semidiameter Passing Meridian, for Washington apparent 
noon; and, lastly, the Sidereal Time of Mean Noon. The hours and minutes of 
right ascension and the degrees and minutes of declination are always made the 
same for both mean and apparent noon. In cases where they really differ, 
the minute which would have been numerically larger is diminished by one, and 
the seconds increased by sixty, so that the sum of the two remains correct. The 
hourly motions in right ascension and declination are given for the columns headed 
Mean Noon, but may be regarded as having the same values for apparent noon. 

The Equation of Time for Apparent Noon is the correction to be applied to appar- 
ent time in order to obtain mean time. It is, therefore, mean time minus apparent 
time. Each number as given is the mean time of transit of the Sun’s center over 
the meridian of Washington, counted from thenearest noon. The useof all the quan- 
tities is substantially the same as in the Ephemerts for the Meridian of Greenwich. 

Pages 526-541 contain the right ascension, declination, semidiameter, and 
parallax of the Moon at the moment of upper and lower transit over the meridian 
of Washington. The mean time given in the third column is that of transit of 
the Moon’s center over this meridian. The differences for one hour of longitude 
are the amounts by which the local mean times of transit over a meridian one hour 
west of Washington would exceed those given in the column Mean Time of Transit, 
supposing the rate of change to be uniform and equal to what it is at the instant 
of transit over the meridian of Washington. The next four columns need no 
especial explanation, except that the differences for one hour of longitude are 
computed as if the motion of the Moon in right ascension were uniform, or, in 
other words, they are differential coefficients corresponding to the instants of Wash- 
ington transit. By means of them, when second differences are taken into account, 
the position of the Moon can be computed with great exactness for the moment of 
transit over any meridian not more than one hour distant from Washington. To 
obtain the same accuracy for more distant meridians, we may proceed as follows: 
Let F represent either the Mean Time of Transit, the Right Ascension of Center, 
or the Geocentric Declination of Center, and let D represent the corresponding Dz/- 
ference for One Hour of Longitude. Write down three successive values of F’, together 
with the corresponding values of D, and difference the latter as in the following 
scheme; where the middle values, F, and D,, belong to the culmination from which 
is to be derived the value of F for the culmination on the meridian whose longitude 
is A:— 











Diff. for | 
Function. 1 Hour of a’ | gt 
Longitude. 
F_, D_, a’ ! 
F, Do a’ | b 
Fi, D+, | | 





Then, for the culmination at the meridian A 


A? , ur A®b 
Fy = Fo+ADo+ 487 +a’’)+ 864 
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where A must be expressed in hours and decimals of an hour, and reckoned from 
Washington or from 180° from Washington according as the upper or lower cul- 
mination is used for the middle value (F,). Adding twelve hours to the Washington 
time of lower transit at Washington gives the local time of upper transit at places 
whose longitude is 180° from Washington. 

The columns of Stdereal Time of Semidiameter Passing Meridian, Geoceniric 
Semidiameter and Equatorial Horizontal Parallax need no explanation, except that 
they are all given for the moment of transit. The column Bright Limbs is given 
to indicate to the observer which limbs are illuminated. When one limb is full 
and the terminator is within 1’’ of the opposite limb, both can be well observed, 
and in such cases both are indicated, the defective limb being indicated by an 
italic letter or numeral. 

Pages 542-558 contain for each of the seven major planets, the geocentric 
Apparent Right Ascenston and Declination, the Horizontal Parallax, Semidiameter, 
and Sidereal Time of Semtdrameter Passing Mercdian, for the moments of all tran- 
sits which it is usually desirable to observe over the meridian of Washington. The 
columns following the dates give the Washington mean times of these transits. 
The stellar magnitude at opposition for Mars, Jupiter, Saturn, Uranus, and 
Neptune, respectively, is given at the bottom of the page containing the ephemeris 


of the planet. 
. PART III.—PHENOMENA. 


This part gives the dates of the principal astronomical phenomena of the year, 
expressed in Washington mean time, except in the case of the eclipses, which are 
expressed in Greenwich mean time. 

Pages 560-565 contain all necessary data respecting the solar and lunar eclipses 
which occur during the year. 

The eclipse elements are given for the moment of conjunction of the Sun 
and Moon in right ascension, but the subsequent tables and results are computed 
from the exact positions of these bodies at the several instants referred to. The 
times and angles designated as the circumstances of a lunar eclipse remain the 
same throughout all parts of the Earth, and require no explanation beyond a 
mere statement of the fact that in computing them the geometrical diameter of 
the Earth’s shadow has been augmented in the proportion of 51:50. The principal 
circumstances of each total and annular eclipse are stated in five lines, as follows:— 

The line entitled ‘‘ Eclipse begins’’ gives the Greenwich mean time at which 
the Moon’s penumbra first touches the Earth, together with the latitude and 
longitude of the point of contact. 

The line entitled ‘Central eclipse begins’? gives the time when the axis of 
the Moon’s shadow first touches the Earth, and the latitude and longitude of the 
point of contact follow. 

The line entitled ‘‘Central eclipse at noon”’ gives the time when the axes of the 
Earth and of the shadow cone lie in the same plane. The latitude and longitude 
of the point where the axis of the shadow cone then cuts the Earth’s surface follow, 
and there the eclipse will be central and the Sun will be exactly on the meridian. 

The lines entitled ‘‘Central eclipse ends’’ and ‘‘ Eclipse ends”’ give, respectively, 
the times when and the localities where these events occur, the phenomena being 
the converse of those denoted by the similar phrases for the beginning. 
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In the case of partial solar eclipses the axis of the Moon’s shadow does not 
come into contact with the Earth, and the three lines entitled, respectively, ‘‘Cen- 
tral eclipse begins,’’ ‘‘Central eclipse at noon,” and ‘‘Central eclipse ends,’’ are 
replaced by a single line entitled ‘‘Greatest eclipse,’’ whereon are given the time 
when and the latitude and longitude where the eclipse attains its greatest magni- 
tude. The latter phenomenon necessarily occurs with the Sun in the horizon. 

Mabs of the Eclipses.—The regions in which each eclipse is visible are shown 
upon the map relating to it, from which may be taken approximately, for any 
place, both the times of the beginning and ending of the eclipse and its magnitude. 
The dotted curves show the outline of the shadow for each hour of Greenwich mean 
time, and therefore pass through all places where the eclipse begins or ends at 
the hour indicated. To find the instant of beginning at any place, we determine 
by inspection between what pair of these curved lines the place is situated. The 
eclipse will then begin between the corresponding hours of Greenwich mean time; 
and the fraction of the hour may be determined by dividing the hour in the same 
proportion as the space representing it on the map is divided by the place in 
question. This division may be made a little more exact by allowing for the 
changes in the spaces as indicated by their varying width. The Greenwich mean 
time thus found must be reduced to local mean time by applying the longitude. 

As an example, suppose we wish to find the times at which the eclipse of 1913, 
April 6, begins and ends near Sitka, Alaska, latitude 57° 0’ N., longitude 135° 8’ W. 

For the beginning we compare the distance of the place from the curves of 4° 
and 55, and find it to correspond to about 40 minutes from the former, thus giving 
for the approximate time of beginning 4° 40™; for the end we compare the distance 
of the place from the curves of 6" and 7, and find it to be about 20 minutes from 
the former, thus giving for the approximate time of ending 6° 20, and both of these 
results are probably correct to within 3 or 4 minutes. 

Changing to local mean time, we shall have— 








Beginning. Ending. 

; . d h m d h m 
Greenwich meantime . . . . April 6 4 40 6 6 20 
Longitude west . . ; . 9 I 9 I! 
Local mean time . . . . April 5 19 39 5 21 19 


In the case of total and annular eclipses, a fair estimate of the magnitude of 
the eclipse at any place may be obtained from the position thereof relatively to 
the central line and to the limit. On the central line the eclipse is annular or 
total, while between the central line and the limit the maximum magnitude of 
the eclipse is given by the quotient of the distance of the place from the limit 
divided by the distance of the central line from the limit; the measurements being 
made upon a line drawn through the place, perpendicularly to the central line. 

More Accurate Computations.—A more accurate determination of the phases, 
as visible at any point of the Earth’s surface, may be obtained from the Besselian 
elements which are given for every 10 minutes of Greenwich mean time. Their 
geometric signification is as follows:— 

Let us imagine a plane passing through the center of the Earth, perpendicular 
to the right line joining the centers of the Sun and Moon. This latter line is the 
axis of the Moon’s shadow, and the plane is called the fundamental plane or plane 
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of xy. We take the intersection of this plane with that of the Earth’s equator as 
the axis of x, and the center of the Earth as the origin of coordinates. The axis 
of y is perpendicular to that of x, and directed toward the north; x and y are then 
the coordinates of the point in which the axis of the shadow intersects the funda- 
mental plane, and they are here expressed in terms of the Earth’s equatorial 
radius as unity. -The angle d, of which the sine and cosine are both given, is the 
declination of that point of the celestial sphere toward which the axis of the shadow 
is directed; or, in other words, it is the declination of the center of the Sun as 
seen from the center of the Moon. The angle » is the Greenwich hour-angle of this 
same point of the celestial sphere. 

The quantities /, and /, are the radii of the shadow cones upon the funda- 
mental plane, /, corresponding to the penumbra, and /, to the umbra, or annulus. 
The notation is that of CHAUVENET’S Spherical and Practical Astronomy, in which 
l, is regarded as positive for an annular and negative for a total eclipse. 

The angles fj, and f,, the tangents of which are given, are the angles which the 
elements of the respective shadow cones make with the axis of the shadow; or, 
they are the sesmiangles of the two cones. 

In order to facilitate interpolation to any required moment, the logarithms 
of x’, y’, and #’, which are the changes of x, y, and », in one minute of time, are 
given at the bottom of the table. 

The method of computing an eclipse from its Besselian elements is based on 
the fact that at the moments of beginning and ending the distance of the observer 
from the axis of the shadow or penumbra is equal to the radius of the latter at the 
point of observation. To find this distance and radius we proceed as follows :— 

(1) The coordinates of the observer, &, 7, and ¢, together with their varia- 
tions in one minute, are computed for some assumed moment of Greenwich mean 
time, as near as practicable to the true time of the required phase. 

(2) The coordinates x and y of the axis of the shadow, together with their 
variations in one minute, are taken for the same moment from the tables of elements. 

(3) From (1) and (2) the position and motion of the observer relative to the 
axis of the shadow are found. 

(4) The radius of the penumbra or umbra at a distance from the fundamental 
plane equal to that of the observer is also computed. 

(5) Then, assuming the motions to be uniform, we determine the time required 
for the observer to be brought to a distance from the axis of the shadow equal to 
this radius. 

The formule and directions for the several steps in the computation are as 
follows :— 

(1) Find p cos @’ and p sin gy’, which are the geocentric coordinates of the 
station referred to the Earth’s equator, p being the distance from the center of the 
Earth and @’ the geocentric latitude. These coordinates may be obtained from 
geodetic tables, or may be computed from the following table based on CLARKk’s 
spheroid of 1866, by the formula— 

pcos p’=F cos p 
.  , sin p 
psin p!=— 


gy being, as usual, the geographic latitude. 
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Table for Computing the Geocentric Coordinates of a Place. 





For the assumed Greenwich mean time of computation, tale from the table 
of elements the values of sin d, cos d,and 4. Then, with A for the longitude west 
from Greenwich, the coordinates of the observer will be— 

&§=pcos pg’ sin (u—A) 

n= psin p’ cos d— pcos p’ sind cos (é—A)=7,—7, 

6=psin 9’ sind+ pcos p’ cos d cos (“¢—-A)=€,+ 6, 
and their variations in one minute of mean time will be— 


&' =[7.63992] p cos p’ cos (ué—A) 
n’ =[7.63992] p cos P’ sind sin (“—A) =[7.63992] & sin d 
6’ is not needed. 

(2) For the same assumed moment of Greenwich mean time, take from the 
tables of elements the coordinates x and y of the axis of the shadow, together with 
their variations for one minute, which are equal to one-tenth of the differences of 
two consecutive numbers. These variations are represented by x’ and y’, and their 
logarithms are given beneath the tables of x and y. 

(3) The distance m and position-angle M of the axis of the shadow relatively 
to the observer, and the relative motions, » and N, are computed by the formulea— 
msin M=x —& 
mcos M=y —7 

nsin N=x'— &’ 
ncos N= y'—7’ * 


(4) Both for the shadow and for the penumbra, the radius L at the distance ¢ 
from the fundamental plane is computed by the formula— 


L=/l—6€ tan/ 


Zand / being found from the table of elements, and ¢ computed in (1). 
(5) If the time chosen for computation is exactly that of the beginning or 
ending of the eclipse, we shall have— 
m= 1 
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But, as this condition will rarelv be fulfilled on a first trial, a correction rt to the 
assumed time is computed thus: Find the angle % from the equation, 

sin p= ™ sin (M—N) 

L 

There will be two values for this angle, of which one will be in the first and the 
other in the second quadrant when sin # is positive, and one in the third and the 
other in the fourth quadrant when sin # is negative; but simplicity will be gained 
by taking only that value of % for which cos + is positive. This value lies between 
the limits + 90° and —90°. Thi correction 7 to the assumed time of beginning or 
ending of the eclipse will then be found, in minutes, from— 
| m cos (M—N) _ L cos # 
7 n ty 


where the double sign is to be taken negative for the beginning and positive for the 
ending. 

However, one such pair of values of r can not give the times of both beginning 
and ending with accuracy. To attain that, we must commence the computation 
by assuming two times, one near the beginning and the other near the ending of 
the eclipse, both of which may be derived from the chart with sufficient exactness. 
The computation for the first assumed time will give a small value of z which, when 
applied to the assumed time, will give the beginning of the eclipse nearly correctly, 
and a large value which will give an inaccurate time of ending. Similarly the 
computation for the second assumed time will give a small and nearly correct value 
of z for finding the time of ending, and a large and inaccurate negative value for 
finding the time of beginning. We shall thus deduce two times of each phase, only 
one of which is to be regarded as approximately correct. 

The more accurate times of beginning and ending may now be taken in place 
of those originally assumed, and the whole computation may he repeated, thus 
leading to a pair of values of 7, which should be very small and accurate. Such 
a repetition of the computation will in general be advisable, to guard against acci- 
dental numerical errors, but a second approximation may be obtained without it, 
by finding a corrected value of 7 in accordance with the formula— 

, 3 
FU +15-31¢ 5.s100FF £08 2) cos @) _ oa [& sin (NF) —1, cos (N¥)] 
To=T+OT . 
where the double signs are to be taken negative for the beginning of the eclipse and 
positive for the ending. /’ is the variation of / for one minute of time, and its 
numerical value can be taken by inspection from the table of Besselian elements. 

If the resulting values of 7, are not greater than fifteen minutes, the corrected 
times of contact thus obtained will be theoretically exact within less than a second, 
but the uncertainties of the solar and lunar tables are such that an unavoidable 
error of several seconds may exist in the prediction. To guard against numerical 
mistakes it is better, after making this final correction, to repeat the computations 
so far as to obtain new values of m and L for the corrected times. If these two 
quantities agree within a unit of the fourth place of decimals, the times employed 
are generally correct within a second of time. If they differ too widely, the 
computer must use his own judgment as to making further corrections and com- 
putations. 


OT= + 
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Position-angle of Point of Contact.—The position-angle P, of the point of con- 
tact, reckoned from the north point of the Sun’s limb toward the east, is found by 


the formule— 


or 


P=N—+#+180° for the beginning, 
P=N+ for the ending, 


it being assumed that, in each case, the value of # is taken between the limits + 90°. 
Computation of the Solar Eclipse of 1913, Apri 6, for a point at Sitka, Alaska. 
The position of the point chosen is— 


Latitude, p=+ 57 0 O 
Longitude, A= +135 8 o 


and its geocentric coordinates are— 


psin g’=9.92168 
P COS P' = 9.73715 


From the Eclipse Chart we find the approximate times of the phases to be— 


d h m 
Beginning April 6 4 40 





Ending 6 6 20 
‘ Beginning. 
Greenwich Mean Time, 7, April 6, 42 407 
BL 69 21 48 
xX +135 8 oO 
r,. — 65 46 12 
pcos @" 9-73715 
sin (“—A) 9.95995 
log & 9.69710 n 
& — 0.49786 
psin gp’ 9.92168 
cos d 9.99728 
log 7, 9.91896 
1; + 0.82978 
pcos p! 9.73715 
sin d 9.04724 
cos (u“—A) 9.61320 
log 7, 8.39759 
1, + 0.02498 
n= —, + 0.80480 
p sin p’ sind 8.96892 
Gy + 0.09309 
p cos p’ cos d cos (4—A) 9.34763 
G3 + 0.22265 
C=6,4+4, + 0.31574 
const. log 7-63992 
p cos p’ cos (u— A) 9.35035 
log &’ 6.99027 
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Greenwich Mean Time. 


Ending. 
62 20™ 


94 22 12 
+135 8 o 
— 40 45 48 

9.73715 
9.81487 n 





9.55202 ” 
— 0.35647 
9.92168 
9.99726 
9.91894 
+ 0.82974 
9-73715 
9.04894 
9.87933 
8.66542 
+ 0.04628 
+0.78346 
8.97062 
+ 0.09346 
9.61374 
+0.41090 
+ 0.50436 
7-63992 
9.61648 


7.25640 
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Beginning. Ending. 
&' + 0.000978 + 0.001805 
const. log 7.63992 7.63992 
& sin d 8.74434 n 8.60096 n 
log 77’ 6.38426 n 6.24088 n 
77’ — 0.000242 — 0.000174 
x—§ — 0.52217 + 0.09217 
y-n +0.14046 + 0.56620 
x! —&' + 0.006578 +0.00§753 
y'—1' + 0.004288 + 0.004216 
m sin M 9.71781 2 8.96459 
m cos M 9.14755 9.75297 
tan M 0.57026 n 9.21162 
MM —74° 56’ 40” +9° 14" 45” 
sin M 9.98483 2 9.20593 
log m 9.73298 ' 9.75866 
nsin N 7.81809 7.75989 
ncos N 7.63225 7.62490 
tan N 0.18584 0.13499 
N + 56° 54’ 4” +53° 45’ 53” 
sin N 9.92310 9.90666 
log ” 7.89499 7-85323 
tan f 7.66941 7.66940 
log ¢ 9.49933 9.70274 
7-16874 7-37214 
€ tan f + 0.00147 + 0.00236 
l +0.56512 + 0.56498 
L + 0.56365 + 0.56262 
M—N + 228° 9’ 16”’ — 44° 31’ 8” 
sin (M—WN) 9.87212 7 9.84581 # 
log m 9.73298 9.75866 
colog L 0.24899 0.24978 
sin tb 9.85409 n 9.85425 
$ — 45° 36" 50” — 45° 38’ 9” 
m 
log - 1.83799 * 1.90543 
cos (M— N) 9.82421 n 9.85310 
1.66220 n 1.75853 
m 
—;, cos (M— N) + 45.941 — 57-350 
log L 9.75101 9.75022 
cos 9.84478 9.84461 
colog n 2.10501 2.14677 
1.70080 1.74160 
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L Beginning. Ending. 
+ ons id — 50.211 + 55-157 
m m 
T — 4.270 — 2.193 
d h m d 4h m 
T+t 6 4 35-730 6 6 17.807 


Since the value of 7 for the beginning is rather large, we compute the correc- 
tion O7 for this phase as follows: 














Beginning. Beginning. 
const. log 5-3100 cos (N—#) 9.3359 n 
log & 9.6971 log 7, 8.3976 
cosd = 9:9973 log 7, cos (N— ) 7.7335 ” 
5.0044 7 & sin (N— ) — 0.4861 
number —0.00o00101 n, cos (N —#) — 0.0054 
Ll’ —0,0000010 diff. — 0.4807 
sum —O.OOOOIII 
log (sum) 5.0453 2 log (diff.) 9.6819 n 
log (— 7) 0.6304 const. log 4.9788 n 
colog n 2.1050 log 7? 1.2608 
sec th 0.1552 colog (n cos #) 2.2602 
7-9359 1 8.1817 
(1) — 0.0086 (2) +0.01§2 
N—t 102° 31’ mn 
sin (N—) 9.9896 (1) + (2) =6r + 0.0066 
log & 9.6971 n r — 4.270 
log § sin (V—#) 9.6867 n T, — 4.263 
The corrected time of beginning is, therefore, 
T,= April 6° 4" 35™.737 
Whence we find— 
Beginning. Ending. 
d hm d h m 
Greenwich Mean Time, April 6 4 35.737 6 6 17.807 
A + 9 0533 + 9 0.533 
Local Mean Time, April 5 19 35.204 5 21 17.274 


Therefore we have— 


d oh 8 
Beginning of the Eclipse, April 5 19 35 12.2 


End of the Eclipse, April 5 21 17 16.4 Local Mean Time. 





Beginning. Ending. 

re 7 ° yA 
N + 102 30.9 8 7.7 
constant 180) =60.0 Oo 0.0 
Angle of position: P 282 30.9 8 7.7 


from the north point of the Sun’s disk toward the east for direct image. 


Pages 566-569 contain the adopted mean places and annual proper motions 


of such stars as bright as magnitude 6.5 as will be occulted during the year by the 
Moon. 


1913 
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Pages 570-604 contain the elements for the prediction of the times of occulta- 
tions of stars and planets by the Moon during the current year. The system of 
coordinates employed is similar to that already described for eclipses, the funda- 
mental plane passing through the center of the Earth, and being taken perpen- 
dicular to the line joining the star and the center of the Moon, but the cone 
circumscribing the Moon and star is regarded as a cylinder which intercepts the 
fundamental plane in a circle having the same linear diameter as the Moon. 

In the columns referring to the star, those headed Red’ns from 1913.0 give the 
quantities necessary to reduce the mean place of the star at the beginning of 1913 
to its apparent place at the time of occultation. These reductions are sufficiently 
accurate to be definitive. 

Under the general head, At Conjunction in R. A., are five columns giving 
certain quantities for the moment of geocentric conjunction of the Moon and star 
in right ascension, as follows: 

The Washington Mean Time is the moment, T, at which the two bodies are in 
geocentric conjunction in right ascension. At that moment the coordinate x of 
the axis of the cylinder on the fundamental plane has the value zero. The column 
Hour Angle, H, gives the common geocentric hour-angle of the Moon and star 
at the same moment, expressed in sidereal time and counted from the meridian 
of Washington—positive toward the west and negative toward the east. Column 
Y gives the coordinate y of the axis of the cylinder upon the fundamental plane 
at the same moment. Columns x’ and y’ give the variations of x and y in one 
hour of mean time. The linear unit in these columns is the Earth’s equatorial 
radius. The limiting parallels, north and south, show the extreme limits of latitude 
within which the occultation will be visible. 

By the aid of these elements, the Washington mean time of immersion and 
emersion of a star relatively to the limb of the Moon may be computed forany part 
of the Earth by a method nearly the same as that already explained for computing 
eclipses, but somewhat more simple. 

Prediction of Occultations for a given Place.—When it is desired to predict the 
circumstances of one or more occultations at any place, the first step will be to 
select them from the general list given in the Ephemeris. The conditions of 
visibility are :— , 

1. The limiting parallels in the last columns must include the latitude of the 
place. 

2. The quantity H—A, taken without regard to sign, must be less than the 
semidiurnal arc of the star by at least one hour. On very rare occasions an 
emersion might be seen in the east, or an immersion in the west, when this difference 
is a few minutes less than an hour. 

3. The Sun must not be much more than an hour above the horizon at the local 
mean time T—A, unless the star is bright enough to be seen in the daytime. 

When many occultations are to be selected, the most convenient course will 
be to write the value of —A on the bottom of a slip of paper, and in passing through 
the list of occultations, to pause over each one for which condition (1) is fulfilled, 
and examine by means of the slip whether conditions (2) and (3) are also fulfilled. 
If either fails, the computer passes on. Sometimes it will be difficult to determine 
whether H—A or T—A falls within the limits; and in such cases the computer may 

[Eph 13] 





USE OF THE TABLES. 123 


mark the occultation for trial and leave the decision for the subsequent oper- 
ations. The whole list can be gone over in less than a day, and it will probably 
be found that about one-tenth of the occultations are marked for trial. 

The next step will be to compute the local times of immersion and emersion 
from the elements, and to that end let— 


T= the instant of geocentric conjunction of Moon and star in right ascen- 
sion, expressed in Washington mean solar time; 
H =the Washington west hour-angle of the two bodies at that moment; 
A =the longitude west of Washington; 
ho =H —A=the local hour-angle of the star at the instant T; 
6 =the star’s declination. 


The procedure for each occultation will then be as follows :— 

(1) The geocentric coordinates of the place, p sin g’ and ¢ cos g’, are to be 
computed by the formule and table given in connection with eclipses on page 716. 

The next step will be to find the approximate instant of apparent conjunc- 
tion of the Moon and star as seen from the place, and that may be deduced from 
the time of geocentric conjunction by the application of an approximat®*correc- 
tion taken from Mr. DowngEs’s table, printed in the volumes of the American 
Ephemeris for 1882 to 1899. This correction must be reckoned in mean solar 
hours, and will be designated by the symbol 7. It will have the same sign as fp. 

When Downgs’s table is not available, the correction may be computed from 


the formule, 
&.=pcos 9’ sin h, 


&'=[9.4192] Pp cos —’ cos © he 


Eo 
b= é 


By applying ¢ to the Washington mean time of geocentric conjunction, as 
given with the elements, we shall have the Washington mean time of local con- 
junction within a few minutes. 

(2) Compute for the instant 7+ the following quantities, in which ¢, is the 
sidereal equivalent of the mean time interval #: 





& = ~ COS Pp’ sin (Ro + to) 

n =psin gp’ cos 6— pcos g’ sin 6 cos (hot te) = 91-1, 
&'=[9.4192] P cos MP’ cos (ho+ ty) 

n’ =[9.4192] Pp cos P’ sin 6 sin (ho +t.) =[9.4192] & sin 6 
x =x't 

y=Ysy't 


Compute also m, M, n, N, and # from the equations, 


msin M=x—-& 
m cos M=y—17 
nsin N=x'—&' 
ncos N=y'—7’ 
sin t=([0.5646] m sin (M@—N) 
being taken between the limits +90°. Finally compute, 
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r= —[1:7782m 09, (M— N) #12135] cos ¢ 


61 (7597 tn, cos (NF #)—& sin (NFP)) 
where the double signs are to be taken negative for an immersion and positive for 
an emersion. Both 7 and 67 thus have two values, which are expressed in minutes 
of time, and in order to distinguish them let those pertaining to immersion be 
designated respectively 7’ and 67’, while those pertaining to emersion are designated 
t’’ and dr’’. We then have for the Washington mean times of the phases, 


Instant of immersion = 7 +/+ 7'+6r’ 
Instant of emersion =7++17''+6r"” 


These expressions are practically exact, as the corrections dr seldom amount 
to so much as 1.5 minutes, and whenever an inaccuracy of that magnitude is per- 
missible they may be omitted. As a check upon the results, it will be advisable 
to compute &, 7, x, and y for the times of immersion and emersion finally obtained. 
If these times are correct the quantities in question will fulfill the condition, 


v¥(e—&)?+ (y¥—9)*=0.2725 


If log m sin (M—N) >9.4354, sin ¢ will be numerically greater than unity, 
and no occultation is to be expected at the given place; but a very brief one may 
occur if the excess of the computed distance over the Moon’s semidiameter happens 
to be within the errors of the ephemerides of the Moon and star. 

'» The position-angle of the line from the Moon’s center to the star, at the time 
‘of contact, is reckoned from the north point toward the east, and designated by 
the symbol P. It is computed from the formule, 


P=N—#+6P for immersion, 
or P=N+4#+6P + 180° for emersion, 


where the angles N—# and N+¥ are taken directly from the computation of 67, 
and 6P is found in degrees of arc from the expression, 


_ [7.3038]? . 
6P= Fe p [7, sin N+ cos N] 


In the latter formula the double sign is to be taken negative for an immersion 


and positive for an emersion. 
The angle from the vertex, V, is also reckoned in the direction from the north 


toward the east, and is found from the formula, 
V=P-—C 
where C is computed from the expression, 
§ +[8.2218]r&’ —[4.9810]7°S 
n+([8.2218]t7’ + [4.98 10]t*7, 
C being taken less or greater than 180°, according as the numerator is positive or 


negative. 
The value of x employed in the latter formula must be so taken as to correspond 


with the phase for which C is required. 
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In the volumes of the American Ephemeris for the years 1882 to 1901 instruc- 
tions are given for constructing three special tables which greatly diminish the 
labor of computing occultations, but as these tables should contain from 4700 to 
6300 quantities, and as they would apply only to the place for which they were 
computed, it will rarely be worth while to undertake the labor of forming them. 
Those who desire further information on the subject may consult any one of the 
volumes in question. 

As an example of an isolated occultation, we will compute that of 7 Tauri 
(Alcyone) on December 11, 1913, for Baltimore, whose position is— 


p= +39° 17 487 
=— oF 1™ 49°.8 


and whose geocentric coordinates are— 


psin p= 9.7993 
pcos Pp’ = 9.8893 


From the elements on page 602 we have, 


h m 

T= 5 7 

H=—5 20.7 

and h=H-A=—5 18.9 


From the formule on page 723, we find the correction, /, to the Washington 
mean time of geocentric conjunction, T, to be about —1° 15™.5; therefore the 
Washington mean time of apparent conjunction is— 


T + t= December 114 3° 46.2. 







Apparent W. T. of 4 | Hour Angle. Vv x’ yy 
: Declination. 
7» Tauri (Alcyone). °°? dhm h om 
+23 50.6 | Dec. 11 § 1.7 | —§ 20.7 |+0.7012 | 0.5489 |+0.1451 




















T+ Dec. 119 3 46™.2 N — 0.0471 
hy —5 18.9 —1,=n + 0.6232 
to —I 15.7 const. log 9.4192 
hotto —6 34.6 pcos Pp’ cos (ho+ to) 9.0665 n 
p cos Pp" 9.8893 log &’ 8.4857 n 
sin (ho + to) 9.9950 2 gr — 0.0306 
log & 9.8843 n const. log 9.4192 
& — 0.7661 & sin d 9.4909 n 
p sin 9:7993 log 7’ 8.9101 n 
cos 0 9.9612 n! — 0.0813 
log 7, 9.7605 logx’ | = - 9.7395 
1; +0.5761 log ¢ 0.0998 
pcos P" 9.8893 log x 9.8393 
sin 6 9.6066 x — 0.6907 
cos (hy + to) 9.1772 log y’ 9.1617 
log 7, 8.6731 n log y’t 9.2615 2 
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T+# Dec. 119 35 46™.2 


y't 
Y 


y 

x—& 
y- 
z'—&' 
y'—1! 
m sin M 
m cos M 
tan M@ 

' MM 
cos M 
log m 

n sin N 
ncos N 
tan N 
N 

sin N 


log n 


— 0.1826 
+0.7012 
+0.5186 
+ 0.0754 
— 0.1046 
+ 0.5795 
+0.2264 
8.8774 
9.0195 n 
9.8579 ” 
+ 144° 13’ 
9.9091 n 
9.1104 
9.7631 
9-3549 
0.4082 
+ 68° 40’ 
9.9692 
9:7939 
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const. log 
log m 

sin (M—N) 
sin # 

4 

const. log 


m 
log— 


cos (M— N) 


— 17782} og (M—N) 


const. log 
colog n 
cos 


+ [1.2135] cos 


n 


t for immersion 
t for emersion 


The computation of 67 for the two contacts is as follows: 


N+H 

cos (N F #) 
log 7, 

log (1) 

(1) 

sin (N F ) 
log & 

log (2) 

(2) 

(1) — (2) 

log [(1) — (2)] 
const. log 
log t? 

colog (n cos #) 
log Or 


Or 
tT+0T 


T+t 
Washington Mean Time of Phase, 
Xr 


Baltimore Mean Time, 


Immersion. 

41° 24’ 
9.8751 
8.6731 
8.5482 n 

— 0.0353 
9.8204 
9.8843 n 
9.7047 ” 

— 0.5066 

+ 0.4713 
9.6733 
6.7591 
2.8452 
0.2573 


9:5349 








m 
+ 0.34 
— 26.12 
d h m 
46.2 
Il 3 201 
—O 1.8 


Dec. 11 3. 18.3 


{Eph 13) 


0.5646 
9.1104 
9.9860 
9.6610 
+27° 16’ 
1.7782 





9.3165 


9-3971 
0.4918 





— 3.10 


1.2135 
0.2061 
- 9.9488 
1.3684 


F 23.36 





m 
— 26.46 
+ 20.26 


Emersion. 
95° 56’ 
9.0144" 
8.6731 1 
7.6875 
+ 0.0049 
9-9977 
9.8843 " 
9.8820 
— 0.7621 
-+ 0.7670 
9.8848 
6.7591 
2.6133 
0.2573 


9-5145 











™ 
+ 0.33 
+ 20.59 


—O 1.8 


4  §.0 
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(27 











To find 6P and P: 
log 77, 8.6731 ” log §& 9.8843" (3) —0.0439 
sin N 9.9692 9.5610 (4) —0.2788 
log (3) 8.6423 7 log (4) 9.4453" (3)+(4) —0.3227 
Immersion. Emersion. 
log [(3) + (4)] 9.5088 0 9.5088 
const. log 7.3038 0 7.3038 
log t? 2.8452 2.6133 
colog cos + 0.0512 0.0512 
log 6P 9.7090 9.4771 1 
6P + 0.5 — 03 
NF 41.4 95-9 
constant 0.0 180.0 
Angle of position: P 41.9 275.6 


from the north point of the Moon’s limb toward the east, for direct image. 

Pages 605-606 contain in detail all the data necessary for observing every 
occultation of the general list which is visible at Washington during the current year. 

Page 607 contains the Ephemerts for Physical Observations of the Sun. 

Pages 608-615 contain the Ephemeris for Physical Observations of the Moon. 
The selenographic longitudes are measured in the plane of the Moon’s equator, 
the axis of reference being the radius of the Moon which passes through the mean 
center of the visible disk, positive toward the west—i. e., toward Mare Crisium—and 
the latitudes are measured from the Moon’s equator, positive toward the north—i.e., 
in the hemisphere containing Mare Serenitatis. 

The optical and physical librations in longitude and latitude have been com- 
puted with elements and formule given on pages xi and xii, and their sums are 
given in the second and third columns respectively, the physical libration being 
given separately in the fourth and fifth columns. The Sun’s selenographic colongi- 
tude (9g0°— longitude) and latitude and the position-angle of the Moon’s axis, C, 
in the sixth, seventh, and eighth columns, respectively, have all been corrected 
for the effect of physical libration. 

When the libration in longitude is positive, the mean center of the disk is 
displaced toward the east—that is, the region thus exposed to view is on the west 
limb—and when the libration in latitude is positive the mean center of the disk is 
displaced toward the south—that is, the region thus exposed to view is on the 
north limb. 

The altitude of the Sun, A, at any given time above the horizon of any point 
on the Moon whose selenographic longitude and latitude, A and f, are known, may 
be computed from the following formula, the Sun’s selenographic longitude and 
latitude being denoted by /o and do, respectively: 


sin A =sin bg sin 8+ cos bg cos f cos (Ilg—A) 


Pages 616-617 contain the data with reference to the illuminated disks of 
Mercury and Venus. The angle @ is the angle which the arc of the great circle 
from the planet to the Sun makes with the arc from the planet toward the west, 
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measured in the direction west, north, east, south. It is measured from 0° to 360°. 
We may also regard @ as expressing the angle which the line of cusps makes with 
the meridian, the positive direction of the meridian being toward the north, and 
the positive direction of the line of cusps that in which a person following this line 
would have the illuminated portion of the disk on his right. 

Pages 618-621 contain the Ephemeris for Physical Observations of Mars. The 
quantities here given have been corrected for aberration, so that in using them 
they should be interpolated to the actual time of observation. 

P is the position-angle of the axis of rotation measured eastward from the 
north point of the disk. 

Ag and Ao are the planetocentric right ascensions of the Earth and Sun, re- 
spectively, measured in the plane of the planet’s equator from its vernal equinox. 

Dg and Do are the planetocentric declinations of the Earth and Sun, respec- 
tively, referred to the planet’s equator. 

©, is the planetocentric longitude of the Sun measured in the plane of the 
planet’s orbit from its vernal equinox. 

k is the ratio of the area of the illuminated portion of the apparent disk to 
the area of the entire apparent disk regarded as circular. 

4 is the angle between the Sun and the Earth as seen from the planet. 

q is the angular value of the greatest defect of illumination as seen from the 
Earth. 

Q is the position-angle of the radius of the disk which passes through the point 
of greatest defect of illumination—that is, of the radius perpendicular to the line 
joining the cusps. It is measured eastward from the north point of the disk. 

The column headed Central Meridian contains the longitude of the meridian 
which bisects the disk, measured from the adopted zero meridian. 

The columns headed Transit of Zero Meridian contain the Washington Mean 
Time of every transit of the zero meridian across the actual center of the disk. 

Page 622 contains, for the Satellites of Mars, the diagram of their orbits and 
the times of their elongations. 

Pages 623-626 contain the Ephemeris for Physical Observations of Jupiter. 

The columns headed Central Meridian contain the longitudes of the meridian 
which bisects the disk, measured from the adopted zero meridians for the equatorial 
region and from the meridian of the Great Red Spot, respectively. 

The column headed Correction for Phase contains the corrections to be applied 
to the longitudes of the central meridian to obtain the longitudes of the meridian 
bisecting the illuminated disk. 

The column headed Transit of Zero Meridian contains the Washington Mean 
Time of every fifth transit of the zero meridian across the center of the illuminated 
disk. 

The column headed Transit of Great Red Spot contains the Washington Mean 
Time of every fifth transit of the meridian through the Great Red Spot across the 
center of the illuminated disk. 

The remaining quantities used on pages 623-624 are the same as those defined 
under the Ephemeris for the Physical Observations of Mars. 

Pages 627-655 contain, concerning the Satellites of Jupiter, the diagram of the 
orbits of Satellites I-V, the times of conjunction of Satellites I-IV, the times of 
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elongation of Satellite V, the differences in right ascension and declination between 
Jupiter and Satellites VI and VII, and the phenomena of the Satellites I-IV 
together with their configurations. 

Page 656 contains the Magnitude of Saturn and the Elements of the Rings. 

Pages 657-663 contain, concerning the Satellites of Saturn, the diagram of the 
orbits of the seven inner satellites, the times of elongation for the first eight 
satellites, the differences in right ascension and declination between Satum and 
Pheebe, the ninth satellite, and tables for predicting the position-angles and dis- 
tances from the center of the planet of the first eight satellites. 

Page 664 contains the diagram of the orbits of the satellites of Uranus, together 
with the times of their elongations. 

Pages 665-666 contain tables for predicting the position-angles and distances 
from the center of the planet of the satellites of Uranus and Neptune. 

Page 667 contains the diagram of the orbit of the satellite of Neptune, together 
with the times of its elongations. 

Pages 668-669 contain the Phenomena. The predicted times of the conjunc- 
tions, quadratures, and oppositions of the planets with respect to the Sun are, 
respectively, the instants when the longitude of each planet differs from that of the 
Sun by 0°, +90°, or 180°. For the conjunction of the planets with the Moon and 
with each other the predicted times are the instants when the two bodies have the 
same right ascension. The degrees and minutes to the right show the difference of 
declination at the moment of conjunction. 

Pages 670-679 contain the Positions of Observatories. These have been com- 
piled from various sources, and the data used are the best immediately available. 
The tabular arrangement is self-explanatory. 

Page 680 contains two examples in the computation of lunar distances, which 
are inserted because the lunar distance tables have been omitted from the American 
Ephemeris since 1911. 

Pages 681-699 contain a series of tables numbered from I to VI. 

Table I—For Finding the Latitude by an Observed Altitude of Polaris. 

Table II—For converting Sidereal into Mean Solar Time. 

Table IIJ—For converting Mean Solar inio Sidereal Time. 

Table IV—For finding the Azimuth of Polarts at All Hour Angles. 

Table V—For finding the Azimuth of Polaris at Elongation. 

Table VI—For Finding the Times of Upper and Lower Culmination of Polaris. 


The following-named persons were engaged in the preparation of the American 
Ephemeris and Nautical Almanac for the year 1913: 

Assistants and Employees.—James Robertson, H. G. Hodgkins, W. M. Ham- 
ilton, W. T. Carrigan, Arthur Snow, Arthur Newton, Perez Fisch, H. H. Brogan, 
Miss Isabel Martin, Clifford S. Lewis, G. F. Crawley, Roberdeau Buchanan, Mrs. 
E. B. Davis, Miss Janet McWilliam, Mrs. H. F.M. Hedrick, Alfred Doolittle, Henry B. 
Evans, Geo. B. Merriman, F. E. Ross, H. B. Hedrick, Wm. Auhagen, Thomas E. 
Trott, B. J. Sigmund, Louis Lindsey. 
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Mean Places . . . . . . . . . . . 250 
Clarke’s Spheroid . . . . . . . . . . . . . xiv 
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Deimos, Second Satellite of Mars . . . . . . . . . . 622 
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Used for finding time of culmination of Polaris (Table VI) . . . . . 699 
Deneb (Alpha Cygni), Apparent Place . . . . . . . . . 456 
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Mean Place . . . ; . . . . . . 241 
Dione, Fourth Satellite of Saturn . . . . . . : . 657, 659, 661, 663 
Disk of Mercury . . . . . . . . . . . . . 616 
of Venus . : . . . . . . . . . . 617 
Distance, Astronomical Unit of . . . . . . . . . . . XIV 
of the Moon . . . . . . xIV 
of the Planets (see also reference under each planet) . . . . . xv 
oftheSun. . . . . . . . Greenwich Ephemeris III, xiv 
Dominica! Letter . . . . . . . . ; . ; . . xii 
Earth, Dimensions of . ; . , , . ; . ; . ; . xiv 
Elements of Orbit of . . . , . , . . . . . xv 
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Reduction of Stars to Apparent Place . 711 
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Mean Place . . 249 
Geocentric Ephemerides of the Planets 146 
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Synodic Periodsof . . 627 

I, II, 11, and IV, Phenomena and Configurations of . . 632: 

Times of Superior Conjunction of ee 628: 

Satellite V, Greatest Elongation of . . . . . . 628 
Satellites VI and VII, Differential Coordinates of . . . . 630. 
Semidiameter, Adopted Constant of . ; . . - 8 . xv 
Apparent . . . . . . 164, 551. 

Sidereal Time of, Passing Meridian 55t 

Stellar Magnitude of 551, 623 
Washington Transit of . 55t 
Latitude, for finding, by an Observed Altitude of Polaris, Tables L Ia . 681 
Formula for Reduction toGeocentric . . . . . . .  . xiv 
Heliocentric, of the Planets . . . . . . . . 178 

of the Moon . . . . . . . . . . . 208 
Corrections to rr x 

oftheSun . . . . . . . . Greenwich Ephemeris It 

Length of the Day xiv 
ofthe Month . . . xiv 

of the Seconds Pendulum . . . . . . . . . . xiv 

of the Year . . . . . . . . . . . . . xiv 
Libration of the Moon . . . . . . . . . . . . . 213 
Light, Velocity of . . . . ‘ . . xiv 
Longitude, Heliocentric, of the Planets . . . . . . .! 178 
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